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. _ . INTRODUCTION N C

Q“ . Thls ls the first in a sexies of reports on research in

. " w3
d . e \ s L, . .
o

aconomlc educatxon he;ng preparcd by the Emp*re State College

-* > &

: ‘Center’for anxness and Econom;c Education. T e CBEE was es- . ;
;’: - g . § R : "'éJ
¥ tabllshed.late in 1976. Upon becoming o£f1c1al Y affxl;ated ¢ T SR

o~ e

{ " wikth the New Vork State Councii-on EconomchEduuat;on and the L

S et S

~ A

fa bent Councll on Eccnom;c Educatlon ln February of 1976 the E -

CBE was desanated by the Joint Counc11 as the “Natxona&

JSPNUE [ ST JUSRURN -

B e LT R DY

Center for Pkrsonnlzzlng Instruotlon in Busiress and Economlcsl ' 2

- 4 -

{See Page 4 of Progreséézﬂ ‘Economic Educatxon, Volume 7.

-Mymber 5,. Sey tembex, 1376, pubiished>by *he Jaint Council.)

r O

'Snortly thereafter, tha CBEE produced its first publiaatxon,

|-
Personalizing Instructlon in Business, Economics and Related

'S'v%ﬁj‘sacﬁs ]

Complimentary ‘copies of thiis S6-page report were sent

- . - t -

to+zvery affiliated Center and Council iR the United States.

__Interest in personalized,

.

znd;vlauallzed, and .self-paced™" ..

xnstzuctlon seems to be growing. Many college teachers are.

rais;ng questions about the eff;cxency of the” old "lock—step"
curriculum, an educatipnal sxtuatlon in which .students in a . f

‘ glven ‘course are exgscted to move at the same pace, using the . : 7
1 . . . -~ . . , N .

samg’(or é}mi@ar) materials, and being exposed to the same teach-

Ll

We do not expect all students to wear the same

~

ing techniques. .

2
=

.
-,
N

L2
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size shoes,,but somehow we often think that a prescribed cur-
' riculum and method, of lnstruction should "flt“ every indiv;dqgl.

L3

Several factors Qrobably helped o motxyate college economists
) c-“ . \
Lo try new apprbaches, to experxmext wiEh unconventxonal educa~
ticnal materials and equipment, an? to recognize tnat what is

rlght for one student may be very wrong for anothez. Reports

FAhat students were avomding economics, that there was 11tt1e

evidence of the res;éual impact af_ecynamics lnntrucnxon, and

. - &

tnat the student uprzsings of a Few yeavs ago were caused (at

R SV

A e e

e N > - A\
least in part) by dlssatxsfactlon w;th our teaching may have

a contributed " Farthermore, economlsts hanltually ~ons;der the
qpsts and beneflts of everythlng else, so why not attempt to

neasuze,the costs and benefxts of eebnomlcs bqurses? . any .,‘

Zf gvent, the 1970's have seen a dramatic lncrease in research in - é
;* o the t;achlng of’econom1%§ ag the col{ggg,leyel.\ At 1ea5t 759
sgudies of one kihd or snother. have been made of\gconomiélééqr)
cation for college students por adults, and ovef SSQ oﬁ F@os‘

b

s o appeared in the 1970's. ({See George G. Dawson, “Spégialfkegﬁft} l N

An Overview of Research in the Teaching of College Economics,"

; ‘ Tﬁe Journal of Economic Education, Spring, 19?6, pg.~lll~li6l) )
As part of its bbligaéion in éerying as tae national center ‘
H & . o .
e fos information on personalized instruction, the Empire State

College CBEE began to colleét studies in any way ipvéiving seTE-
paced, indivxdudllzed, or personallzed mg:hod Lists of re~
search were examined,, and about 60 tltles were 1dentlfled th.t®

”
)




ldentlfy varlous research designs and statxstxcal technlques

wxl’ help other researchers who wléﬁ“EEZEGEVZ§'thq literatnre in’

miii=

seemed in some way to suggest relevan{ studies. Upon examina-

tion, some of these pépérs\proVed to ¢ontain 1ittle or npthiﬁg

on tﬁe subject. Others merely represented duplication. That
ks

ié, sone researchers produce two or more papers on the same

-

project, perﬂaps chang;ng the tltle and modlfying the text, but

report&ng nathlng new or. dlfferent. Effo;ts were made o ob-.

taxn ccples of every study that vas un@overed, but'the success

te was less tnan 100 percent. It canpnot be. claimed, then,,

that thls repoxt contains evgfgzilng tﬁat hés been‘&bne on our

subject. Readers a.ve urged to apprise us of anyth;ng we have

- 3 B <

missed or overlooked. Lo ' ‘ d

~ !

The fact that .a study is 1nclﬁded in this repo*t does not

3

1mply that the Center considers ;t to be an exqellen; plece of

research. . The research varxes.ln quailfy and 1mportance. our .

major purpose is to inform interested ecopomic educators of the
S . g
studies that have been done, to summarize the results, and to

il
3
H

b

bl - Tv »-—-—.—\

that others mxght want to use. It is hoped that this booklet

n

the fleld, saving them conszderable time and ‘effort. Remember,
However, that no stué§ has been presented in its entirety."In~
deed, we have reduced one zoo—gage thesis to. a page and a halfl
Our summaries may help the reader Qecide &hichﬂpaperé to oppain
for detailed analysis, hcwever. Tﬁose planninglreseérch in per~

sonallzed, lndLVLdualized, or self—paced lnstxuctlon shoula

examxne the work of others, noting thelr succésses and ballures,




A ' C L - :
4 ‘
: b and tholr strengtns an& weakhessas., ¥ :
;/ : & What do we know from research that has been completad, g "
Z( anﬁ“ﬁhat I needs to be done? F;rst, thereu*s ample evi- oo

dence that self-paced, xndivxdux}figd, and personalized in=-
st:uctlaa,canwbe_gﬁﬁgg;iva in teach}&g economics to college

ST

stu&ents.- Petr (op 36—37 below) and Spéctor (gp. 45-48 below)

Eound the Keller mathod oF personalxzed 1nstruct10n to be ‘ _ lw
superlor to conventxonal methods in undergraduate classes.

while Roop's study (pp 37-38 below) of contlngency management
: x' indicated superxoxlty for that agbroach,over conventlonal “tech~ :

ulques in an xntermedlate mld&oeconomzcs courso. On the other

hand, Soper and Thornton (pp- 43-44"Dbelow) found self'p301ng to

be inferior. Most others flnd the vaxlous forms of personalzzed; ;é
4 4 k1
. zndlvaduallzem, or self-paced lnstﬁaction o be' as efﬁectlve as “3

the trad*tlonal lgcture- dlSCUSSlOR approach at least as measured -
. by ougectlvg tests of economic knowledge and understandlng
¥ ) e REE

Many suggest that piogrammed materials and some of the other

techniques save time for both student and instructor. That is;,

; " students can of*en learn sohe of the bas;o economic piinc1plps on

f their own, thus enabling the teacher to‘use class time to apply

E: the concepts :o economic issues and problems, and/or enabllng the ﬁ

L student to devote more time to other studies. " For examples of o
the timewsaving argument se. the Attiyeh, Bacﬁ, and Lgmsden st:ud_jw o

. (pp. 3-4 below} and the Wetzel study (pp.55-56 below).

Vi

-~ 3

« .
LN LS

. The value of lectures.is guestioned in several studies. The 7
:'%‘ . . 14 . A e ‘

o«
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2-13 below) déals‘ﬁith this issue,

>

Buck;es~mcnahon paper (pp.
(pp- 23-“29 ‘Pelow) assert that 1ac—'
Ik

and ﬁcConnell and Lamphear

éures are.not always neces

R

is dangerous to generalize

ary even for the,pooxegiggudenh.

7 g Y A Y
howevex, _ bec&use the studies re-
portad here cover a wide v r&ety of situations, pract;ces, qnd
, «

f.

' The use of programmeé materials is aealt ﬁith in manf'oﬁ'

\
©

i
.

-materialsf

.

[ .
~

-

Havrilesky warns, however,

the‘spudles, and the’ usu & flnding is tha* p“ogrammeé texﬁbooks
Z economics.

axe eﬁfective in tgaehxn

L.

that we.must consider tga time d;mensiov.

g

(Sae P. 22 below¢)

That is, programmed matér*als may be effective when,used for .
g short per;ods but their 1mpact m;ght declirie if ;he permod cf
use is extended. Thz% is & questlpn that definite*x,calls for

additzonal resea. h.‘ The pOpularity of programmed materials

thh qtudents is still a matter of dispute - L sden repoprting

them So be most popular (see p. 28 pelow), whil Luker finds

A

them to be least QOpular {see p. 37 below). 3

The use of televxsion, computer~assxsted~instruction, tutors,
) 7 °

- and case studies is alsc tested ip several studies, and some deal

‘o

fx
g

o e hgn 3

¥

with varlous‘gombinatlons of apprcaches. In fact, some re-

PR

searchers believe that ho single mathod is best, but that certain

»

combinatxons yield superiox results.

o

Luker, for example, trieﬂ

fbur teaching methods and concluded that a,combination of pro~
gzammed inﬂtructxon thh games and simulatians wsrked best. (Sée

Pp. 26-27 below ) Tolles and Ginman also theﬁght that a comb;naw

tion —- in this case an audio~visual-tutor1al syat&m with

e -




-

e ow T,

“ * K]
S e T 1
i

” cdn?entxonal.class dincussion methods *~ Was superio-.

V:*eseaxch is required, fox the numﬁ xr of poeaible combinations *

gesearchers shoull znclude a cdat ontpnt dxmonsion in all stuaies

i
i
1

4

e ‘ . .

3o - -~ * N ’ - .
RN . <. v i;u-
et ™, > ! . Y

(Sae

51 Eelow ) This, again, is an tiEr area in whidh much mo;w ; :j

A
i
- . . “
%

is almosﬁ llmxtless,

Several of the authors considered,the costs of thé various

,
“ h.

experimental hechnlqgas as comp&red with the costs of conven~

txonal 1nstruction. Th;s is part%cularly important where one

———

f;nds no sxgn&fzcant diffexence in effectiveness betweenkmethods.

|
Geaenelly, it haa been found that, several of the p&gsonalized,

—.w-.—-«)

j )
indxvxduali ed, or self—paced schemes can be less expensive than

tradxtional approaches. Mellish and Bostow (See pp. 29-30 belcw)
claim that themr use\gf/gga Keller method of personaliza& in~ -

struction cut the per-student cost by ahout fiity pe:eent.“ Booms
‘of com-

and 3a;txeider, on the other hand, found that their use
below.) 4

puters ingreasqd,éome of the unit costs. (See pp. 9-1¢C

Some consider costs in terms of student time as well as money ’ ,i

and other college resources expended. Becker and Salerii (see . ;
5-8 below) found that there were savings irn terms of the op-

boxtunity cost of student tfme. 'Alligon (pp. 1-3 halow) treats - ) ?

sel£~paced instruction as a new technology in a producticn pro~

cess. Hex study suggests that one must distinguish between the

higher initxal coats experienced wnen a new program is baing

QA‘A . «

staxted and Qhe costs oyer the longer run .period. In any event,

/ : . 9
‘cf- this type.) ' H

£ pg ok
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he lasting efﬁects of the expexrimental methods have been

LI

e qonsi&eééd by several repsearchers. The peridd in questzﬁn i//
?f;-~ uaily relatively short, however. ?he students are teated - ,: .
again a- few monﬁhs or a year after tbe e?pgrxmental treatment. o

e A

Lastk/é effects vere considered by°Booms and Kaltreiderﬂgpp

. 9*10 below), ‘Eraig and O'Nexll {p. 15 below), xelley (p. 24

»

belOﬁ), Siagfried and Strand (p. 40 belcw), Spector in hms se~

P e A 4

cond paper (pp. 46-48~ ‘below) , and Tletenbarg (pp. 4%-51 below).

’ir’"‘

' Craig. and O‘Neill thought that self—znstruction aiged.in ret§n~'
;; A tion, at’ least Eoﬁ%;howsmitems in the "complexrapplication"

qggrtion of the Test of Understanding 1n CGilege Economics. Stu-

ﬁ‘* ~dents exposed to Kelle ‘s Teacher Infopmat;on Pxocessxng'System’:

CEK?S) mﬂintaineé *haxq superzority after a year (p.'§4 below):-
but Siegfried and Strand (p. 24 below) found that studeﬁts getting

\\ Qeraonalire& xnstruction en;oyed no advantage 0ver conventionh11y~ ‘ 'é

PN .

&, ﬁaught Btudentg even aftex'one sembstar. »Spector 5 P S i. ‘ - ?

sﬁudants dld better when they got 1nto intermediahe classes, while

Tiatenbexg found no significant difference. Thus, "the jury "is o

still‘out“ pg the residual 1mpact of personal;zed tnstruction, ., ;

. A - -
—~ .

LX4

especially for periods of over/one year

Y\ The disaggregation of aagé to test for diﬁierentzal effects y,'
%};." on diﬁfexent types of¢ studeﬁés is a matter of c¢nsxaexablé im= - 7

-~

\ portance. Billxngs asserts/that P.S.I: is’ “rew&;ding“ for all s

§,, kinds of students (pp. ~9%beiow), but Allison feels that selfé~ -~ _ ~ ;
pacing is best for freshmen and the “less brillidnt.,,-mhose ‘

© T * A , w, !

'
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agree;ng with Allison a?e Fusfeld and Jump (pp. 18-19 be19w), _
) xelley (p. 2€ belbw} and 0‘'Cdnnor (p. 34 below) On the other -
.handJ Havxi‘esky thought that his programmed text was moxe

.;_ suitab;e for thegbetter student (p. 22 ;;;pwb. Negus (PP 30-31

| eeiéui elso.took.this position, aed’Tietenberg tendeqlﬁo agree.
Cieérii, alllfnture research shoulé attempt to diéagéregaﬁe the
datao' It mg@t not be assumed that a technlgue that appears to / ., UE
ne good for all students as a group, or fox students of a parti- :

tular level of abzlzty,<wmii 1:kewise*be-guc&‘for-students-wtth ) ~—%

) dlffering cnaracterlstlcs. It should “be noted, too, that few

“ {.‘

‘ studies went beyond .a.single college. The Attlyeh-Bach—Lumsden"
study (pp. 3 4 below) is one of the few multi-schgol research
pro;ects, involvxng 43 schools and over 4000 students*e_Twpﬁyear

-

colleges have been largely 1gnored, except for the Becker—Saleml

9

——

", and Walstag stud;es. Where d;:ferepces are fogna betweén collegee,

— it iz impertant;tu—try to ascertain the reasons.

- ﬁany studies have tried to measure student attitudes)towéfdj

.t he

®

the course and the methed of lnstructlon} finding:that” students .
are often {but not anays) favorably dlsposed tongd the. egpexl-

mental technmques. thtle or nothlng has been doné"however, to
2 e L R v i T '
ascertaln possible effects of the treatments on student aEfltudes

-

’or oplnions-xoward ‘economic 1ssues. This, indeed, is a wlde-open

-~ -~ .~ - - M kY

area for future research. . - . -,

The quaiiéyoand-characteristics of the teacher is another—..

\ _

mattethhat needs further studx Bacp‘s study (pp. 4 5 below)

it dates s PSRN

P

deals with this, and Van ‘Metre suggost; that the teacher s expec—

-\
t

o2 ""W
2 B

_l (J . . '(,,’; e e
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o,
':’. 'tations and motivat19§ might have a bearing 6n course outéomes.

.
-

Indeed,_van Metre warns that failure to con51der *he teacher

along “xth the method may be a great weakness in much of the

should not be consxdered in lsolatlon ~- that a technique that ’ PR
T 5,,’ -~ . « - B

. H
.- works well for one teacher may not work well for another. Quxr -

research, He is prdbably gorrect in noting that’ a glven method ) w
|
1

[ pe—

.l experlence at Emplre State College supports thls. The.ESC mode

1
“"_,. .. L} . i
|
1
o

! of lnstructlon calls For one-to-one relatlonshlps between 1n-

nstructors and students, with the teacher as a guide and mentor ) .

,rather than an omnlsclent and dlctatorlal expert.' Those who seé

L4 - 3

X "t&eirlrole as‘telling students what to des, unllaterally cstdb-

- L4 -

lishing degree programs and criteria for evaluation, and devel-

-

. ,oplng standardlzed lock—step curricula do not do well in this
LI /7 . -

: Cpltege. - _—
s - Vl ) 4
g Most of the research has concentrated on the lntroductory .

-course in prlnclples'of economics.’ However, 0'Connor (Pp. 33-34

Ld
o

below) dealt w1th students in an 1ntermed1ate micro course (as ' ' :

dld Tletenberg), while Roop's study involved those in 1nte§med1ate

&

-

i

— macro (pp. 37-38 beléw). A Tew included both 1ntroductory and K

. experimental treatment at the lower level on the students after . \'

——

they had reached the intermediate level. (See the dis i1ssion of

.

|

%

intermediate levels, usnally by considering the effeckts of the ) " 1
- |

1

|

|

|

|

"lastlng effects" above.)

) _Since some of the experlmental tecbnlques inviflved the use
!

of tutors, the impact on those tutdrs has been a matter cf con- :
MM

i SIS BB TN AL L8 o e Y S e g
Py
. L]

WM
5 cern&ﬂwUpper”divlslon students are often used as tutors or

'y

.
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“ covered in the/;ourse and may omit,some things that were covered.

YpEoctors," and some ind this praétice to ‘be. effective und in-

eipehsive. The s dent—to-student tutorxng system described .

’by Kelley. and § artz (pp. 25-26 below) "had a positibe impact on

student performance. Selgfrled.agd Strand (pp.'39~4l belog),

.

usxng the 100~item'CLEP test in economics, found that their

futors learned much pore through proctoring than they would

-

have by taklng an advanced econom;cs course. -
zuture researcherseshoula.pauigartrcular<atteatisn to the*
research designs, statistical tecnniques, and testlng procedures

~ used 'in these studles.- Note the problems encountereu by -the

TR —— v T e --««-...’..s,,.

authors, and their weaknesses as werl as, thelr strengths. First\:

let us look at the‘problem of testing. Whlch test does one use?

-

A standardlzed test such as the TUCE (Test of Understanding in

College Economics) has the advantage of hav;ng béen developed by

é "team of experts ,and having norm data based upon natzonwide ad- .

-

ministration and valldatlou of the 1nstrumenth The major disad- .

. > =

vantage is that a standardlzed test may 1nc1ude material not
L — -

Furthe Te, rt.may measure knowledge, understanding, and perhaps

the dbility to apply economic cor.cepts to new situations, but it

"does not reveal stident interest or attitudes toward the courée

- .

of‘toward econ mic issues. Anyoneinot famlllar with the TUCE

should obtain a specimen set, which anludes a manual “amples of -

e
o™ e o - P J'v"“‘ <

the four 33'1?S@hf9¥m§‘ and scering keys. Part'l of the TUCE

R e

i

deals with bazi~ maicroeconomics; Part II deals with microeconomics.-

There are two forms (A and B).for each part so that one can ' -

.
-

- lee -,

- . 3
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SRR ) ) _ ) ‘
. administer a post-test that covers the same concepts'found in

& . i
the pre~test without repeating the questions verbatim. This’
h Y

test.wasg published in 1967 b} the Psychological Corporation,.

but 1t is now‘eold by the Joint Council on Econemic Education,

'1212 Avenue of the~hmer1cas, New York N.Y. 10036. (The prlce

for the specimen set is $5.00.J There is also an unpublished

x,

high schools, but it has been w1dely employed with college stu-

-

-
..

"Hybrid TUCE," a 33-item multiple-choice test drawn from the
various'parts of the TUCE proper, and covering both micro and .

RN

SN o - . . P
macro. Those'wishing to-.use this ‘shorter version of the TUCE

. L £ 3 s - ¢

. 6 v )
should.vwrite 4o the Joint Council's Director, of College and

Unlver51ty Program for a copy and for perm1s51on to usé 1; -
Many of the progects reported 1n this booklet employed £he TUCE.

i

. Before the TUCE was deve}oped " many researchers used the

Test of Economic Understanding, published by SCLence Research
. .
5> . =
As5001ates. The TEU was originally designed for use inh senior

dents and-adults as Well. This téest has two forms covering the
same, baslc concepts There are 50 itehs in each ‘form. It was
published 1n 1964, .so the TEU is now consldered to be out of
date, and the norm data are probably no longer approprrate even

for secondary school students. ; It is expected that thé TEU will

.

"pe replaced in the near future by the Test of Economic Literacy

1 )
being developed under the direction of John Soper-at Northern
¢ . .

;llinois Unlversity. Sgper plans to draw upon a variety of

sources Cincluding(the college~level TUCE) in constructing’ this
. 4 T = :
new instrument.

PP oy

Q%

-,
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. Some of the researchers developed tests of their own to ’
. s .
o bvercome the problem of us‘ng standardlzed 1nstruments that . <
'mxght not be approprlate for their partlcular classes. See,,', 75

Seigfried and Strand {pp. ©39-41 below{;for an example of thlS.

The\problem here, of course, is thatrone cannot then compare A

T . the results-&or'a oarticular population with a nation—ﬂide - ot
. - L
’ norming sample, or w1th results obtalned by o*ther researchers

¢ . L ) .
.

who used a standardized test. Seme researchers haye relxed
. ¢ . .

’
~os

- at least partlally, on a test-question bank malntalned by the

—_,_,__

Joint Council® pn Economi Education. (See Buckles and ycMahon S

- . ' * &

gp: 12-13_below.) - ‘ S .

8

- -

> -

-The way in which a test 1s used may be as 1mportant as the

test 1tself The test should have an effect upon the student’ $

. grade -- otherw1se students will not bother to exert much effort

. “A
. and the ‘test results will be meaningless. Hanni makes this-point.

very clearly (pp. 20-21 belpw) and even questions the usefulness
of the TUCE on the ground'that some of the instructors adninister-
)- ing it to collect norm data may not have made it-part of the stu-

«dent's final grade

-

. . Research deslgn and statistical technigques are stressed in
) sdveval of the gtudies. Questions might be raised abouat those
experiments in which students wire permitted to choose between -
. experimental andvcontrol sections, unless the’researchers iB some s
way adjusted for this. (See Kelley and Swartz, p. 25 below, for .
example.) vbisaggregation is urged by several of the authors,
and we have already mentioned one way of doing this above. Note

also that the TUCE items are divided into three categories —- -




‘dent's pre-test score and a perfect score ad

-xiii- .
'i

_ “recoqnltlon and understandlng,“ “sxmplg\appllcation, and

"ccmplex application.” ' It is suggested-fhat regearchers dis—
aggregate the data in these terms, for one may flnd that an

/
experlmental method is more effectlve in promoting one type

of learning as onnosed to the two others. (See Craig and

1~0 NQlllf p. 15 below, for- example.)

Readers concgrned about research desxgn mlght be parélcu-
lar*y interested in Alilson s treatment of self-paced lnstruc-
tion ds a new technology in a Droductién proceséf the multiple
basgliné and reversal techniques 635cr§g?d by Bostow and M&Llish,

the problem of multicollinearity as discussed by Soper and

?hofnton (pp.- 43-44 below}; and Tietenberg's *breakeven point”

GPA and use of discziminant apalysis. Note the sevéraﬂ deéendan@

-

variables used By O'Connor, and pay particular attention to #he
14 . : co
gap-closxng model " Many economic education researchers now

use the gap-closing scdﬁe as opoo:ed to (or ip addition to) a

simple gain score. 7Tue gap is the‘ﬂzf;erence between the stu-

.

ra

say ten points, If
the student'’'s 'gain score is five points, theq theS?ap‘*1051ng
score is 50 percent. THe use of the gap-closing medel seems to

have solved some of the problems encountered when one uses a

-

t

simple gainr score. (For a recent discussion of this, see Paul H.

Kipps, Howard M. Wilhelm, and DanielAR. Hall, "A Note on the Use
of Multiple Regression Analysis in Studies of Achievement in

Evonomics,” Theg Jodrnal of Economic Education, Spring, 1976,

Volume, 7,- Number 2, pp. 130-132.) The Becker-Salemi paper is also
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of interest, and one of the fascinating things about the B -

-

Siegfried-Strand study is that’ th> researchers addressed them~ * .-, . .
g€lves to many of the ctiﬁicisms-made of earlier érojects and

to some of thé questions raised by previous research. The re-

.

search~minded reader w1ll also waht to see the “Specxal Sectlon

in the Fall 1976 issue o: The Journal of Economic Educataon, "A

a AN e .

t

. . Debate on Research Technlques in Economic Educatlon."'

If all of th;s reseerch does not provxae overwhelming sup-~ =
port for *hose committed to personalized, lndLVLduallzed, and ’ %-
self~gaped 1qstruct§on, neither does it imgly thet they_ought to

be sckEmbling back to the lecture hail. Indeed even those who

found the expérimental treatmehts torbe *ess effectxve than © the .

‘

conventional nethbds usually had somethlng nosxtive to say dbout

A

them. It is probaol fe to conclude that these approa *hes con-
: )

s:xtute another use*ul xnserumﬂ.t in ;he college teacher s tool

kit, and that the;r benef;ts have been fairly well eatablxshed.

Most of the research has been done in ﬁhe context of.a tra—"’

oztxonal irstltutx_ual aettlng. SOmethes the experlment consumed

N ‘ . v
only a few weeks of a semester~loeg conventional course, and *

sometxnes the trea.ment was administéred in con;unctzon with the '

‘traditional med1c1ne. Faw, if any, of the experlmants are com~

¥
3

'parable to the edu~a* tio onz1 methodology employed at Empire State

~ . 'Q" ¥ig et

College. Hearily all students at Empire State College study 1nde~ e
pendently, under the guidance of a facqlty mentof. A dozen. students
may be'lnaxning economics a£ the same qime‘gt one of our renterﬁ,

but using dxfferent textbooks and materials, doing vaery diffefEnt

A
‘s .

f 1y




. bezng avaluated in dxfferent ways, and.pzoceedxng athw‘

i
g 1 £ ex ent rates of speed. Those of us at ESC think thls isa .

.- K3

ver% effectlve method of teaching, but we are still nressed by o
curLcolleagues elsewhere to ”prove it." .A model foi program 3 i

effpctiveness and related costs "(PERC) is belng developed by

'Er st Palola,.ESC‘s ‘Assistant Vlce-President for' Research and
> - - T o - I L R ’

Ev luation. Preliminary reseaigh“éugge sts tﬁar the ESC, mode is,

L. 1n generﬁL, both effective and econiomical. We do need further L

-

: erdence on tne teachlng of business and economxcs, however. ' e
: « 7 LI
-~ 2%
Lloyd Lill of the ESC Center in Rochester is making a study oﬂ ‘ )
LT . T
o the‘cost-effectiveness of bpsineés.programs at Empxre State Col-' pa )

- lege, anﬁ Jeffrex SUssman of thé’Lcng Island Cen»er is Plannlng
v L . “::
s a prOJect to measure s;udent learnlag .of economics through our '
- P . K
sgétem of personalmzed, self-pacea, and individualized lnstruc-

‘tion. Meanwhile, we are falxly CanldEht ‘that we are not wastzng

~+
" [ T S P T

student time or taxpayers money. e are indebted to the many

. .

l.schclars whose work is reported in this booklet, and we hope in

»

the fulure to be dble to add substantially to the flndxngs reported:. ,1f;

n
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o . SUMMARYES OF STUDIES m .
PI:‘.RSONALI?ED, INDIVIDUALIZED, AND ssw~pm~£n
- : ;xsrrnucwmm m«.monom;cs 4 Y

. , ] . .o
i Allison, Elxsabeth, "Self~Paced Insnruetxon. A Review,“ The /e ,
Journal oﬁ Economic Educatxon. Fall, 1975, vblume 7, Number 1. S
- » vl . L et 4
. allisnn noﬁes that over, 80 cplleges and unmveréxﬁies have ' P
adoptﬂd salf—paced Ain*trcductory .courses and predicts further {
‘growth in the future. She comments on the benefits and costs,
summarizing the resultd of several studies. (These studies will
. be described elsewhere in this regort ) She concludes tHat “the
evidence on SPI's educationa] benefits is at present inconclusive.®
_ Finging that SPI has not demo trated superiority in rais;ng stu-
. dent. scores on standardized econ mics tests, shg asserts ‘that,its .
“use. is Justlflea‘on sucR criteridias intuitive sppeal, student and___‘~“¥
ﬁeachen satlsfact;ogf and "an int b@st in concentrators. ¥ ‘

2

0

A

! The costs of running a selfvpaced‘ stem are 1den£3fied, and

g a;llson peints out that these v ry thh e format Selected. Costs

u . . Borne by the student as well as, by. thq instru¢tor¢ and graders are .
~ éohsidered. . The steps for setziﬁé up ah SPI” course, ake listed and 7]

dlscusqed, anludlng the defining of units, the wrltinq of objec- :

"tives, the chogsing of the ‘9st format, thz prepaﬁation of other J 4

’ cod}se materlals,»tngggiiégg of yraders, and the choosing of a’ "

S ﬁqradmng system. Alll Titicizess thu studies she reviewed for

L not inclpding cost fzgures and fc- not giving encugh,thought to L

Lo experimental desidn. . ‘ N ; ) - S

R . Finally, she calls for dlsaggregatlng the data to test. for

;A d;fferent;al effects on different types of students. To the ex- . |

. tent that 'SPI does increase Iearnlng, there is a need to uiderstand

J » "th’ T Y 4

X & * k & & Kk k Ak

}} . .. B ' )
a” ¢

- v, . .
x gk 4 . —
. .

Allison, £lisabeth, "T".ree Years of Self-Paced Teach;ng in Intro~
ductory Economics at Harvard," Anerican Economic Rev;ew. May, 41976, .
volume 66, Nuntber 2. Pp. 222-228. )

‘Also see: Flisabeth Allison, "Self~- aced Iastruction in, the Intro-
ductory Economics Course,” Harvard nstltute of Economlc Research
paper no. 368, 1974.

lou.uay- me Sneblaey, . " -
.

Alllson ldentlf;es the benefits and costs of SPI, the way it
changes the learning process, and which students find it most. =
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helpful. Sha fxnds that "under the rxght &ixcumstances, the .
maxginql p?Oﬂ“CL of SPI is a 10-20 percent increase in scores
‘and that it xnsp;zcs stufients to take more courges in eccnom.,s.“
' (AER, p. 222.) On the other hand, the initial ¢ost of ustai-
lishing the “xﬂght circumstances” {s high, the benefits areﬁnot
uniformly distributed, and after an xnltlalﬂgeriﬁd of enthusiasm,
the students are no happltr thaa they are in conyc‘tional course&.

The Harvard approach was to prepare a 119& of operationally’
stated course objectives aid a set of unit tests which the stu-’
den%ﬁ could take whenever they belieVed they had mastered an
objectivc. Upon failing an exam; the student could take another
test on the same material. There was 0o 1limit on the number of
_attempts permitted, and full credit was given when an exam was
“bassed. SPI was. introduced into three sactions af about 30 stu-
devts gach, selected at xandcm.

The original 1ntentxon was to follow a conventiﬁnal evalua~
tioh format -- "estimating an achievement zquatidy in which a
test score was the dependent variable and SAT scores, age. Sex, .
and grade Qoint average {(GPA), the controis...." (AER, p. 223 )

This was scrapped, however, in favor of a schemg in which’ SPL

would be treated as a new technﬁiogy in a praduition process, L
Allison’'does not ciaim to have’ found ‘the best mpdel for evaluating !
. SPI, for there was a serious “errors-in-variables" problem, and :
they felt hampered by the lack of a gcnerallﬁ accepted theory of. .
1aa,rning " J— '

- v B
M- “
Kl “" . “w?*

It was assumed that students allocate their efforts among
courses and other activities in such a way as to maximize some
function. - Thus, a student chcosing to devote some effort to e,
economics faces a prodaction function defined by ‘his or her qul—
ity,. teacher guality, and the 5nstructlonal method (SPI). Enjoy-
mént of the course will depend upon ‘profit® -- thé difference
betwaen the grade and the cost (psychic of Iinancial) to the-sto-

i dent. %hus,. equations were developed for effort, forwachxevexent,
. and for enjoyment. Finally, the desire to take further econo ‘
courses was seen as an 1mporﬁant output, so a concentration eqna—l\

tion ("intended courses”) wap also added. In short, the godel was'

designed to answer these questions: ’ 'ﬁ\\ e

"Does S?I have Qn*hnet effect on, learning, enjoyment,
, or concentration?; . .

.

"How do these effeéts... yary among stuaents, i.e.,.
does ... SFI differ systematically among defxnahle
classes of students?" - ;

“If SPI. has any effect on achievement, enjoyment or
concentrations, what is the mechanism through which
it works?" (AER, p. 225.)

~

' The somewhat disappointing result was that "The direct contribu-
tion of SPI to student happiness is lnslgnlficant and its con-
tributlon to concentratlon decisions is small‘" (AER, p. 225.)

¥y
Fet
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. ~.  Over 4000 studénts in 48 schgols were inyolved in this ex-

Although Ehe first yeaz o£ the experiment proauced "both rg-
*m&rkably happy students and a very high proportlon of concen-
trators,"™ the second and thixd years did not -~ suggestl g that
the Hawthorne effect and heavy faculty involvement durin that _
firat‘year'had been -iAsfrumental. - . -
J 4 ’ )

on therther hand SPi did appear to Amprove performance
{by ahout 15 percent) on a multiple choice final examihation
{made up of 10 TUCE items, 20 GRE questions, and 10 local items).
SPI substituted for about 150 SAT points and 10 hours of weekly’
prebaration by an instructor. ,In regard to the question of who
derived the greatest benefit from SBI, Allison found that, in
. general, lower SAT groups and freshmen engoyed a slight advantage
_over higher,sam groyps and upperclags students, She concluded:
 "the marginal product of the well-prepared tea»her xs h;ghes* with
the less brillxant student.ﬁ.(AER,“p. 226.)r- -

) Why did some students do better in SPx? It was fbund thaq,
W,..the crucial feature of SPI is the interagtion between students
_and gxader,\that it -is not 3ust‘glor;£;ed homework but a very dl“
.rected form of one-to-one instruction." Allison concludes "He
seem to have allowed our students to substitute efficient,. inLer-
active hours for passive or unfocused hours although apparently not
to their great pleasur&.” She further asserts that * '...moving to a
SPI system brought about enormous improvements in our introductory
course quite apart from its contribution to the learnxng of pattl—
cular students.“ ¢tAER, p; 227.) : .
Al;ison s work is deserving of cons&derable atteqﬁxon, bagp
because of the flndlngs of this study and the_ interestxng xesearch
design she employed. o . _ . Do g
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Rttiyeh, Ridhard E., G.L. Bach, and Keith Lumsden, "The Ef’lclen&y
of Programmcd Learni ng-in Teaching Ecotiomics: The Results cf a
Nationwide Experime: t,“ Amermcan Economlc Review, May,41969,

pp. 217-223, . , . i .
; \.\ . .

pax.ment in the use of programw=d materials in the inﬁroductory
college economics cpurse. One group of students u: -d psogrammed )
textbooks exclusivegly. A second used the programmed mqterxals,
but also attended gowventional lecture classes and discussion ses-
_sions. The thi xoup received conventional instructaon and did
not use the pfoégéx ed Ltooks. Two programmed books were used,
vielding different, results. The gréup using these hooks exclu~—
sxvely d4id not do ﬁS well as the,other LWo qroups. In the group

. using one of these books as ‘a supplament £o conventional instrue=
tion, a sLathtlcally 51gniflcant ;dvantage was found. The othexr
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; book dig not iiake assignificaft difference.

_on quesktions :alling for the application of theo

. Hall, 1970). _Also see Keith Lumsden,."Technological Change,

. by one of those authors, howeter. G.L. Bach, “in "A Further Note

. teachers in the economics department was unsed in a controlled ex- », |

_American Economic. Review, May, 1967, Pp.652-659. P i

.superiority of the material itself, This, indeed, raises an in-
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A major f£inding-wasgthat students spending an average of 12
hours studying a programmed text could learn aboyt as much as
those' receiving seven weeks of conventional instxyuction.® Further-
more, students using .only the programmed materials performed better

3? than on simple

“"concept recognition® items, and had a positive ttitude toward

programmed learning. ~ »

.

. Similar results were reported-in ﬁFaétofs,Afgeqting Student .
Learning of Elementary Economics," Keith Lumsden, Ed., Recent
in Economic Education. (Englewodd >liffs, N.J.: Prentice-

Efficienc:, and Programming. in Egonomic Education," in Keith ) :
Lumsden, Ed., New Developments in thc Teaching of Economics (Engle="""
wood Cliffs, N.J,: Prentice-Hall, 1967, pp. 27-58, and his "The ‘

Effectiveness—eof Programmed Learning in Elementary Economics;"
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) Quesﬁions about the Attiyeh, Bach, iﬁmgdgn study were ‘raised

Learning in Economics,” The Jourral of Economic ’
Education, Eall, 1969, Vqlume 1, Number I, pp. 56-59, noted that =
the study had not included an adequate variable for the quality :

teacher.  To explore. this, an economic¢s. instructor at  *+ ° '/
Stanford University who was noted for being one of the best :

pariment. Students were given the choice of (1) using only the
programmed textbook and not attending classes; (2) reading only
the regular textbook and not attending classes; or (3) using the = -
regular text and attending clasgses. The students learned a little :
‘more _in the conventional mode than by using the programmed bdok
only. Those studying the regular textbook did as, well as those
using the programmed material, suggesting the possibility that the
students in the national experiment using the programmed text did
well because they had to be self-reliant and not because of the

teresting question for future research. If Students do well in an
independent study mode, i5 it because of the teaching strategy per
se or because the students possess the quality of seilf-reliance
and self-motivation? ; ’
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Bach, G.L., "A Further Note on Programmed Lcarning in Econohics,"

fhe Journal of Economic Education. Fall, 1969, Volume 1, Number 1.
Pp. 56-59. -
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(This study is also briefly described in' the summary of the c

- . Attiyeh, Bach,’ and Lqméden studY'aBove.) : e
;“ c . ) . - 3 b .
: ‘ Bach reports on a study comparing programmed teaching with

.results obtained by "an expsriencéd, highly skilled teacher in - .

a conventional classroom..." which was cgnductéd. at Sfanford.Uni-
versity during one quarter in 1969. The experiment dealt only

s with mictoeconomics,_ and the micro portion (Part A) of the Test ‘
i of ‘Upderstanding in College Economics (TUCE) was used. Aabout 200 ~ ,

- students were invelved. g - . g ) i

L After three introductory classroom sessions, the students

. were. allowed ‘to.choose from among the following: * R “ e

,
.
A . ~

\

¢ , " 1. Read the programmed™text and do mnot attcad.classes.

. . 2. .Read only the regular textbook and do not attend

N . classes. : . ) . N c
s . 3. Read cnly the regular textbook and. attend classes.

i »

f il

- . . . b s :“' . )
Of course, . those choosing 2 6r 3 did not have to read the entire’ o
) book -~ only ‘thc.e portions on Sthe ;elevantlmicrbeéonomic topicds. .
T A week later the students took an, identical examination and were
. ——t61d.-thay--would be graded on three separaté curves so that they:
would not be penalized for chcosing one scheme cver another. ABout
one third of .the students chose each of the three alteérnatives. .
The grade. point averages of the three grbups did not differ sub=_- . ___2
°stantially. =~ °¢ ’ - , - -

. The conventionally, taught students (No. 3 above) achieved a
slightly higher .medn score on the test than those in the other
. _» groups and spent somewhat more time on the ccurse. Yet, Bach
' concluded that "programmed learning appears to be a very efficient L,
: ‘means of learning.the «cdre of economic analysis, especially in .
~ gourses, with average or” helow-average teachers.!" (P. 58.) However,
"he dsserted that with a high-quality teacher in the conventional .
section "the comparative efficiency of programmed-learning-only
for students vanishes." (P." 58.) The students in the comventional

o gection found. the week's work more interesting than did those in 4
|
I

the programmed-learning section. In summary, there is a place for
both programmed learning and high-quality classroom teaching, ac-

cording to Bach. -
. 1
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- Becker, Wiljiam'E., and Michael K: Salemi, Thé Learaing and Cost
Effectiveness of AVT Supplemented Instruction: Specification and |
Misspecification of Learning Models. Minneapolis: University of —

Minnesota Center for Economic Education, 1976. (Paper for . |
. - .-
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p:eseﬁtation at the Midwest Econbmics Association Meeting, St.
" Louig,; Missouri, April, 197f,) 25pp. C e .
_.Becker and Salehi examine the self-paced audio-visual tu-
. torfal (AVT) approachf}g terms of TIts impact on quantity, cost
andfgff;qiency of studen¥, learning in a community collede eco- |
s nomic pringiples course. The following dquestions are raised: )
T Can a_learning model be specified, on the basis of formal
, ‘ theoretical and statistical grounds, within which learning
ﬁ . can be exafmined in ccntroi-experimental groups? .
- s e ‘:‘» - G R - 4_,7" : . 1: L -t e e e ‘.‘_,-a.x ,:\~ - e - - :_'d”a...,..,-_...a. :
.. Is there a difference in the quantity of ledrning as - . =
co measured by the TUCE between control and experimental
M — » A ®

% ., A % groups? ro, ) ) -

'3
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. ste "~ what influence does student classroom and study time have
- i on learning? a ] e 2
. 7 1Is the learning produced in ‘the experimental sections less:
costly to students than thet produced in the control groups? |
5ix community colleges in tWo states were uséd. At each college
. ) the game instructor taught both a'control group using his or her’
. regular teaching method and an experimental group using bavid A. -
Martin's AVT package, Introductory Ecordomic Theory. They found
no difference between control and experimental .groups in terms of
gain *scores (post~TUCE minus pre-TUCE). Further, student stud9 -
time had little effect, and there was actually a negagive corre-
lation between pre-TUCE scores .and.student learning. 'There was
‘no difference in the average cos% 0f learning per TUCE point be-
tween the two groups. ) .

+ One of the simple linear learning models used was as follows:

.

L=£f /A, T, 5 v/ -

.t L is Learning; A is Aptitude; T is Time input; S§ is Situation

: (pnysical learning plant); and u is Random evror. The model says
that learning is dependent (except for the error component) on the.
student's aptitude (A is a measure c¢f human capital), time spent
in class and jin study, and the crivironment or situation in which
the learning takes place. Such variasles as age .and sex were not
included on the ground that their contribution would be reflected
in A. ' : ¢

Although the experimental treatment had no.different:ial ef~
fect on learn.ng, there were significant differencés in 1ea%dipg
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ACross schoolg\ The negative coefficient on pre-TUCE casts doubt ;
< on¥pre~TUCE as a meashre of aptitude. Other reseaxchers may want -
©. . to pay particular attention to Section III of the paper, "Non _ -
: Llnear Learning Models and Correction for Simultaneous Equatlons )
 ‘Bias." BHere Becker and Salemi study the implications of.fitting
| the learning mcdel .set forth above, and discuss pre-TUCE as an
; aptltude proxy. They suggest that a simultaneous equation bias
. may account for the highly significant negative pre-TUCE coeffi- ..
_cient estimates. 'The'use of an instrumental variable procedure,

such as two stage ¥Agst squares (TSLS) is offered as an appropriate

remedy. Now the TSL pre-TUCE coefficient estimate becomes p051tlve,

and this 1s consistent with the assumption that pre-TUCE is a proxy

for. aptitude. Nevertheless, they still find'no “"discernible dif-

ference" between control and experimental group learning; and stuj

dent tlme remalns 1n519n1f10ant.

L 4

; Next, threy take up the gap c1051ng_model. The “gap" is the .
o difference between a perfect score and the student's pre-test
»» ., score. It is the distance the student must close to achieve .a
. perfect score the pos*-test. The student's pre-test score is -
then deducted from his or her post-test score, and this amount is
divided by the gap. .The result is the percentage of the gap ac- .
tually closed by the ‘student. TFor example, if a student needs to .
gdin 10 points to close the gap between his pre-test scorxe-and a
éerfect score; -and he actually gains only 6 points, then his gap-
L closing score is 60%. (For an analysis of the gap closing model
~ see Frank W. Gery, "Is There a Celllng Effect to the Test of Under-
{standlng in College Economics?" in Arthur L. Welsh, Ed., Research .
“Papers in Economic Education. New York: Joint Council on Economic
;. Bducation, 1972, pp. 35-49.) With this measure of learning —-- the
percentage of the gap closed -~ there is a positive relétlonshlp .
between pre-TUCE and student galn. However, Becker and Salemi as-
sert that the gap closing model is misspecified in at least one way.
The model predicts that the change score will be positive for all
students, but this fails to account for guessing. Thus, a student
. -» might score higher on the pre-TUCE than on the post-TUCE.* Becker |
- and Salemi dealt with this by dropping those cases for whic¢h the @
change scores were negative. The coefficient of pre-TUCE was sig- |
nificantly positive when estimated by. TSLS. They urge that "future .
research ... strive to collect data which will give information on N
_the aptitude of studernts in economlcs to use either as a replace-
ment for pre TUCE or as an instyument for it." (P. 17.)

4

.o There was little d.£fference betweéen control and experlmentaL 1
groups in terms of learming, and student study time was similar for

both. Thus, the added ¢ost of the Martin material might not be

justified. However, the opportunity cost of student time differed -

*Several of my own research projects support Becker .and Salemi here.
; -~ George Dawson. < . )

-
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_because the money value of that time (as measured by the wage -
“rates earned by vorking students) varied. The student_cost of
« learning was less for the experlmental group, and thls offset.

all.additional fixed costs of the Martin package. The average

weekly student cost of learning per TUCE 901nt however, ‘was not

statlstlcally different. - . o

-

In conclusxon. in both the lipear and non-linear model spec*-'
flcatlons Martin's AVT package was not found to bé superior in
- ingreasing economic learning, and student classroom and study time
did not prove tn be a significant input. The pre-TUCE effect-.omr
learning was positive when properly estimated by °TSLS. The
authors do not find the added cost of Martin's materlal to be jus~
‘tified. They assert that their study pravides "a sound statlstlcal
. modellng procedure which previously has not béen attempted 1n ‘
o economic - education." (P. 21.) :
(See the Walstad study. descrlbed below, which is closely rela*ed
tc this one. The Tolles and Ginmanistudy, summarlzed bélow, alse
. deals with dartln s AVT package. ) . .

A kK % k % k * k' % x

Bllllngs, Donald B., P.S5.1I. versus the Lecture C e in the
Principles of Econumics: A Quasi-Controlled Experiment. Unpublished
paper. Boise: Boxse State UﬁlverSLty, ?9?4. o - .

paced instruction ih a onre-quarter intrvoductory macroeconomics,.

course. An.examipation was prepared, using items from the Test of

Understanding in College Econc.acs (TUCE), and wasg administered to

the 31 experimental and 45 control students. The control group

covered the same material, but the conventlonal lécture method was
. employed.

i. " At Boise State Uriversity, Bllllngs experimented with sel‘
<
{

After controlling for ability and age, Billings found no<sig~ -
. nificant difference in performance on the test. He also tried
several models in an effort to investigate the correlates of achieve-
} ment and possible.interactions of student characteristics -- class
| standing, sex. ACT scores, math scores, attitude toward the course,
E and number of units mastered -- with self-paced instruction. Hé
|
|
I
|
!
|
|
r
l
L
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concluded that the regression equatlons offered "few statistically
significant insights® and that "it appears that all kinds of stu-
dents can find it' a rewarding experience."” (As quoted by Elisabeth
Allison in "Self-Paced Instruction: A Review" in The Journc 1 of
Economic Education, Fall 1975, p. 6. Since we¢ were unable ‘to obtain

™ ¢ v 3
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a2 copy of Billings' paper, we have relied upots Allison's summary
- for the above outline of his study.) - . .
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Booms, Bernard H., and D. Lynne Kaltreider, "Computer-Aided Instruc-

tion for Large Elementary Courses,f The American Economic Review.
May, 1974. Pr. 408-413, P e a :

: _ ) ..
. This study deals with the development of.a Computer Generated
Repeatable Testing system (CGRT), as one means of dealing with the
Zoblems presented by-large énrollfients. It is similar to Allen '
Kelley's TIPS, which is described below. (See Kelley, "Individual-

ized Education through the Use 6f Technolpgy in Higher Education.™

.

-first, since TIPS predates CGRT.) t
o " CGRT is a teaching-testiﬂé system implemented b§ computers.
.~ + The tests not only monitor student performance but serve as part

of the learning process. Administered-weekly, the tests (which .

are gengrated by computer) are used in conjunction-with tutorial
services repndered by graduate assistants. . Students may repeat
tests; "and the highest grade is the one that counts. (Note that

fﬂ in Kelley's TIPS the tests ~-- or "surveys,"” as Kelley.calls them -~
are not. used for grading purposes.) Students schedule their ex-

-aminations, set‘their ¢wn pace, ahd receive tutorial assistance when

they want it. R )
., Each exam covers the material in the relevant instructional

. unit and.is grepared by computer from a question bank of 4000

- multiple~choice items. Each test contains 15 questions. The com-
puter also provides answers, comments, .and textbook page refer-’
ences for each item. Immediate :eedback is provided for the
stu@gntfhnq the grades are recorded. The system is relatively
expensive, however. It was estimated that each test cost $0.147,

. as compared with ($0.11 for convehtional examinations. (Preparation
« costs, pgper, printing, supplies, secretarial services, processing
~.afd recording were taken into account.) .

. The Test of Understanding in College Economics (TUCE) was
administered on a pre- and post-test basis. The CGRT students
did 23.5 percent better than the national norm group. {Simple
gain scoreé wege used here -- the difference between .pre~test
mean and post-test mean.} The course also received favorable
ratings from the students, 85 percent saying they wéuld recommend
i1t to other students. Over 82 perceny said that the computer for-
mat was a good or sicellent method of teaching. Nearly 90 percent

Indeed, the reader may wish to read the Summary of Kelley's study .

-
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found the immediate feedback to be very helpful, and 90 percent
considered: the repcating of tests to be worthwhile learnlng

experiences. = L s

o

E
Se

- An’ effort wauymade to detérmine ‘the lasting effects of ghe
. system by administsring the TUCE a year,later. Over 70 of the
.. CGRT students (out of the ozig1na1 320 at the University of Penn-
sylvania). took the test again, revealing that some erosic:. had
cécurred. The original gain score had been 6.87 points. The hew
gain score was only 3.91 points, a decline of 56.8 percent.. (My
. own computations baseé upon figures in Table 3, p. 412, indicate
- that these students knew 68 percent of the material on the "TUCE at
: the efd of the course, and one year later they still knew 55 per- B
. cent of it.) Exghty—seven percent of cthe students still considered
o « CGRT to ne a good «r excellent method of teaching, one year after
* having been exposad to it. The tutors.were of the opinion that
they- learned more #but worked harder) under CGRT than they digd, in
regular recitation sessions. 7See the Siegfried and Strand stu@y
_below, ~for.a more systematic analysis of the impact of a szmllar ol
. experience on' the tutord ) . s . .

3 ‘ The authors craclude that CGRT holds great promise and “that

it can be adapted to individuwal students' needs, even to the point
of becoming tqtally student~-paced. They recégnlze, of course, that |
further research i5 needed. —_—

z

. {This study is also descripbed in Bernard H. Boomsg, "An’ Exper;;\
ment in Computer-Mcnaged Instruction," in George G. DaysonJ Editor,
Economic Educatlion Experiences of Enterprising Teachers, 'Volume 10.
. New York:-Joint Council on Economic Education, 1973. Pp. 86-91. :
. . A more complete report. including test items on computer print-outs, |
T, ' details of testing procedures, cost comparison data, the evalua:ion
guestionnaire, and statistics on the formal testing can be obtained
from the Ohio University lerary, Economxc Education Awards ﬁater;als,
~%  *hems, Ohio.) . . =

.
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Bostow, D&ane and G. Hart‘ey Mellish, The Effect of Remediation
- on the Per‘ormance of Principles of Economics Students Using Pro-
grammed Mater:ials. Unpublished paper. Tampa: University of South
Florida, 1874. 1lé6pp.
This study is aot the usual comparison of the performance of
students using programmed materials with those using some other
- means of instruction. Rather, it deals with one aspdét of many
. courses in which some- sort of self-paced instruction is employed.
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That is, studénts may often retake a test if they. have not , N
achieved a satisfactory score. In am earlier study, Bostow ;
and Connor required students to "remediate® -weekly gquizzes when .
.scores fell below 90%. Comparing these students with others who . | i
"could not take the tests again, they found ‘that the remediation" Lo
‘group did better on the first exam. (See D. Bostow and R.. @'éonnorﬁ :
YA Comparison of Two College Classroom Progedures: Required Reme~

.diation versus Mo Remediation," Journa _of Applied Behavior Anal- - j
xsis, 1973, pp ;599~608 ) Ce e o s .o e
y

2

v

o

At the Unxversxty of South Florida in 1974 economxéﬁ\sﬁgﬁents

using a programmed text- were randemly divided into two g OUPSw
Group A students were required to remediate each weekly iest if -’

- scoxes fell helow 90%. Group B could not fetake the testls, so -
Group A did better. However, theré.were also differences in fre- .
queney of test ng. To conduct a study in which remedlan n would ‘
be the only independent variable to change, the researchugs. divided . o
ecohdmics classes randomly into two groups == X and Y -- which. :

" would experience the same conditions except that X.students coulq ;
remediate durlng weeks when Y studehts could not. Thus, the tech- ¥
nxques of multiple baseline’ and reversal were employed. For |
example, X could remediate tests 1, 2, and 3, while ¥ could not. -

Then Y could. remediate tests 4, 5, and_6, but X could not. Re%er~ i
sal, wherein each group experiences both treatmente, makes it -, - N
|
|
I
I

possible to have a within-group comparison of the effects of both
... treatments, Thé multiple baseline technique reduces the possibil- o

ity that 'accidental variability will affect the research. The S
problem of contamlnatxon whith 15 common in experimental vs. control
group des;gns was avoxded. . p ‘ & o

4

Students took a multiple choice test during the first class -
méeting of each.week. .Those scoring below 90% took the test again RS
two days later, plus’a few short essay questions. It was thought.
that students mfght not bothe® to do well on the first test if they
kne®w they would havé a second chance. This was unfounded, however. ’
The researchers asserted: "...we must assume that students' initial ¥ )
test performance is not affected by the presence of the remedial |
opportunlty." (Pp. .7.) The ma;orlty of those who remediated, how-
eveyr, did improve their knowledge of the materxal. This occurred
even when alternate test items were used in place 6f items identi- i
ral with those on the original tests. Indeed, "more students N
improved on the remedial test when the items were completely dif-
féerent." (P. &.) The authors conclude that: "There is evidence to
believe now that students perform better on remediation for some
reason other than just postponing the studying they could have done
for the first test." (P. 8.) They urge further research to see
whether students who have beén aole to remediate perform better on

nal exams.
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D . Buckles, Stephe€n G., and Marshall E.'’McMahon, "Further Evidence
' on .the Value of Lectures in Elementary Economics,” The Journal
of Economic Educ@tion. Spring, 1971, Volume 2, Number 2. .

RN Pp. 138-141.° ’ . N DU

"Although the Buckles-McMahon study ddes.not concentrate on
. personalized, self-paced, pr individualized instructiodn, ‘it has
v been ificluded here becatise it did involve the -use of programmed
material. Furthermore, personalized instruction often implies.
the absence of lettures, and this study may shed some light &én »
whether or hot the abandonment of lectures has serious consequences. .

-

P} o

NI ' ' First, the -authors criticize some of the technigues used in, :
o : other studies. {They refer to the studies by Attiyeh, Bach,. and [ ¥
Lumsden, by Bach®'alone, and by McConnell and Lamphear, repoerted
“ elsewhere 'in this booklet.) One "weakness," according to Buckles .
' and McMahon, is,allowing studehts to select the method of learning -. -
(see Bach f4r an éxample of this) because they might select tech- ‘.
" niques ghdet which they learn better and thus biak thé results.
’ A second weakness is the use of examinations written by the in-
"structofé involved, for this enables them to stress material on
. the test in their lectures. ' Further, they do not believe that a
textbook written by a teacher involved should be employed. »Finally,
‘ ..y assert that "only one aspect of teaching should be tested.
For example, the use of a programmed text &lone should not be com-
‘pared to lectures accompanied by a convertional text, as the re-
searcher is not able to isolate the effects of the conventional
- text ds opposed to the effecks of the lectures.! (P. 139.)

.. The experiment reported here was conducted during the first
two weeks of the secon. semester of a two-semester. introductory

" course, and involved.two sections taught by different instructors.

" Diring four class periods the .material covered, by the text was
"elucidated." Then, in each section students Were randomly divi-
ded and assigned to the control group, (attending lectures and usin )
the programmed text) and the experimental group (not attending ¢lass ™
but reading the programmed text). The groups were graded.on..sepr °*-
arate curves. The micro portion of the TUCE was used as a pre-test,
with the results used as an independent variable indicating the_. .; .
economic knowledge. each student brought to the course. The post~
tdst was made up of items provided by the Joint Council on Economic,
Education from its t&st question bank, according to the. specifica~
tions of- the researchers. The instructors did not see this test
before it was admiristered. co .

-

Lo

-

Regriession, analysis indicated that lecturés did not improve -
student performance, leading to the conclusion that "class lectures
#hich do no more than recapitulate the assigned reading do not aid
the student in learning elementary microeconomic theory." (P. 140.)
The number of hours spent in studying the programmed text was not

significant, nor was the sectfon in which the-student had been

:
. 7 ; ' 2
- - - - .
- ’ ’ o ' ‘31!
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. » placed. The. TUCE post-testawas admlnlsteted at. the end of.the _ ‘
. SSemester, but this did, Qot show that Lectgres had added signifi-
cantly to the students “learnlhg of ecOnomlcs either. Thus,
1ectures did not have a g;gateraresidual impact (lastlng effect)
. than .the other mode of 1nsﬁfuct1qn sBuckles and_ McMahon are not
T '1mp1y1ng tpat 1ectu§psashould be ellmanatéd howdver. WNote tEhe .
quallfylng stateméﬁt\“lectures which dO'na,mqre than recapituIate
*the "agsigned réading." They Believe, rather, that lectures might °
be repiaccd‘RX discussions of applicatlons ofeconomic ‘theory.
They recognize, too, that more research 1s needed, because their |
_data, applied only ‘to about 160 students in one unlveISLty (Vander-
" .bllt). In their concluding comments they state that it would be
2 of immense value to determine what kinds of students do best.undexr
? . hlch alternative teaching methods. Perhaps then education could
: \be 1nd1v1duallzéd at even the 1argest unlversltles." (P 141.)

- »
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Calvin, Allen D., "Programmed Instruction in Economlcs,“ in KElth
: G. Lumsden, Ed., New DevelOpiments in The ‘Teaching of Economics .
. {Englewood Cllffs, N Jd.: Prentice-Hall, 1967), pp 59-64., )

J ‘

. Ca1v1n reports on a study conducted by R. Bryce Young at
Foothill Junior College in Los Altos Hills,‘California. The col-

. lege offered a course callcd "Business Economlcs“ which attempted

to cover in one semes er the areas covered in the conventional two-

. semester unlversﬂay course in prlnclples of economics. A grnup.

; using a standard teg;book and. gettlng conventiondl instruction was
compared yxth anogper group using programmed materi:l developéd by
dﬁttgyeh, Lumsdef); "and Weiner (The American Economi¢s Series pub-

L . Tished by Behavipral Research Laboratorles of Palo Alta, Callfornla,

i 1n 1963 and 1964) . - _ ;

(X3

-
» PR

‘ The experlmental qroup d1d not hear 1ectnres, but did attend .
regularly schedul d classes to take review tests and discuss indi-
vidual problems with the finstructor. ~There was no significant

. dlﬁfeyence between the. twg groups in terms of median scores on the
American College Test;ng Rrogrem Entrance Edamination (Chicago¥
Science Research Assctlates, 1964, . Science Research Associates'

. Tést of Economid Understand;_g was used for pre-= and post-testlng. L

Y  The mean Improyement of the experimental group was more than double

that .of the group using the conventional text. According to Calvxn, :
“"An’ analys;s.of variance indicated that the merOVement was signi-
_..ficant and attributable’to the mgthod of ins€ruction.® (P. 63.} K :
Furthermore, the group using the p;ogrmeé materials did signifi- -
cantly better than the national norm group £6r the.TEU. Finally, :
- the cont:dI“group-dld no better on the 1nstructor's}own final L

I‘ . \»&v N ;i’
. . . »

o ¥ R . -

-
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,examihatlon than did the experlmental group. Thus, Calvin'conl o

cluded that. "programmed textbooks can be an extremely valuable
.tool in, the teachlng of economlcs- (P. 63.) !

-!tc"’
..£>

ce - Cralg, Eleanor‘ﬁu, ang_James‘B.'O Ne111 The Adbantages of the

\ . Humanistic Approé&h in Teachlng College Economics (Newark, Dela-

\ . . Ware: The Bureau of Economic and Business Research, College of

\\u Busxnees and Economlcs, University of Delaware, 1974), 17pp. -

-

N " After comparing, several course formats in 1ntroductory macro-
\ . economics, Craig and O Neill concluded that “The more that the
N student was involved in his own learning. process through self-
N instructional techniques and individual options for pro;ects, the
moxe he perceived that he learned, the more- he enjoyed the in-
, structor, .and the more favorable changes occurred in his attitudes
, toward the subject matter."” Five classes of about 30 students each
- \were tested with the TUCE and‘a departmental final, and filled out
S _ dttitudinal questlonnalres, Two classes were taught by "Instructor
. «A{£B¥ho used’ the .Sterling Institute's Economic Analysis programmed
ma isls, Volumes 1, 2, and 3.* Current readings were also as-
signged, and phere was "frequent testing.” Instructors B, and C used
. a nore traditional te&tboo&, handouts, and supplementary’ read;ngs. o
Optional independent activities included a computer game, trips ‘to,
Washington and New York, debates, book reports, case studles, papers,'
and otn\r lndlvﬁaual progects. .

°

[N
Ll » .

.The TUCE was used as pre-test.and post-test in all classes,

\ revealing ng sxgnlfld%ht difference in gain scores. There was no

oy significant difference in performaace on- the departmental final, :

oy ‘\, and there was a high correlation between performance on that test -’

‘7 and on the TUCE.- .(The students were found to be similar in terms,

. of .SAT math and verbal Scord#, and in terms of grade point indexes.)

Slgnxficant differences weré found in_ attltudxnal response. oo

Students who had optivns for outside actlﬁziles appear to have de-

. véloped "a keener’ interest in the discipline.” (P. 7.) The authors,
) assert: "The more positiye attitudes throughout‘the semester for

instructors B and C seems to have been generated by the greater
- student anolvement in the learning process." (P. 12.) - N

i Ve T

[4

. N .
-
.

. iiitii*ii‘i

*For “otRor Studies of the Sterling materials, see Mellish and , o
Bostow below, and Soper and Thorton below.
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’,Craig,,ﬁleanor D., and James B.

0'Neill,

}"The'Prédictability of

Reténtion in Economics," The Journal of Econcmic Education.
. Springy 1976, Volume 7, Number 2. Pp. 92-94, :

X Students taught by conventloqal nethods (a standard intro-
ductory macroeconomics textbcok plus a book of case studies) were
compared with those using self-instructional materials. Agaln,
the TUCE, a departmental flnal, and an attitudinal quegtionnaire
weré used. (See Craig and O'Neill, above.) Although they had
found no "cognitive level differences," Craig and O'Neill thought
that students who had mofe positive attitudes toward. the course
might retaln the material longer. Théir hypothe518 was confirmed.

The population tested included students who had taken<trad1-
.tional courses and self-instruction courses two years earliexr and

one year eaglier.

Stme students had since taken adaltional eco-

¢ _ nomics courses, and the .mean score Qn the "Retentlon TUCE", Was 17.7
as qompargd with A5.6 for those who had taken only the lntroductory
course, A factor summarizing positive attiffudes toward the course
explained eight percent of the variability in retention. The self=
instructional method accounted for another twe percent, but this

-

2 was statistically slgnif;cant

-

x

The TUCE items are categorlzed as "Recognltxon and Under-

[

_standing" qaestlons, "Smele application" items, and "Complgx Ap-
pllcation items -- the latter being the most difficult. Craig

" and 6'Neill found né significant differences in retention between

Ehe self-instructional and traditional classes, in any of these cog
nitive areas for all students in the sample..’ Hewcver, with studen
who had taken tFe'I"troductory course only, there was a relatiaonsh
between .time elapsed since the course was taken and the method of

insrructlon. Both methods proauced the same level of retention fo
students who had taken the course one year earlier.
who had taken the course two years earlier, thé mean reteption on
Complex Application items was 16 percent higher for those who had

b P

)

:

But for students

|

een QXPOSLd to the self»lnstrugtlonal method.

See Attiyel, Bach,

and Lumsden, above, for a similar finding.)

Craig .ané 0'Neill coy-

.They -

cluded that® :geople remémber things which interest them."
"assert that: “"When post~TUCE performance and verbal abxlity were

-

discounted, attitudinal interest was the next most important vari-
able in p¥redicting retentzon results." A{p. 94.,) .

* & & k& Kk K k k Kk %
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. Da*nton, Donald C., “Programmed Learning-Policy Ana;ysis~;ﬂn

. 1Exper1ment in Teaching Principles of Economics," The Journal of

Ecotiomic Education.- Fall, 1971 Voiume 3, Number J. Pp. 32-35.

S ‘.

YO

.- .. Virginia Polytechnig¢ Institute pazticipated in the nationwide 7
. . study of programmed learning conducted by Attiyeh, Bach,. and :
. Lumsden (described above). Seeing that their own results agreed I
with the nationwide findings, vPI decided on -further experimenta- ;
. tion with programmed instructivn. A group of 42 students in a
L o three-credit introductory macroeconcmics course made up the experi-
méntal section. They did not attend regular,classes, but met to
take weekly tests (multiple~choice and essay), and could meet with
Darnton on an lndividual basis to discuss their progress. -

1

coveréd in four weeks, after wnich the students worked on poaition
papers invelving different economic policy issues. The experimental
students reportedly devoted less time to the course, as did the
instructor. Part One of the TUCE was administerqd on a pre-tést,
post~tast basls to the eéxperimental and two control sections, with
the rzesult that the experimental students did just as well as those
in the control groups and in the national norm group. They did
. , _better, however, on the comple appiicatjon type of questions, while
- ~ the controls and the norm group did best on the recognition ques- ~ ,
: tions. Darnton explains this by saying: "Conventional texts con- —
tain far more descriptive and institutional material than do pro- -
grammed books, and this information is better tested by questions .
requiring recognition than apgllcation. The policy, analysis papers - |
written in the experimental section should have helped students to o
. apply the theory they had learned, and. so probdbly prepared them
A for those questions. xequxr;ng more complex applicatzon of analytical
tools." . (P. 33 ) -

1

;
> -

!
|
2 ~. ~ S -
Darnton asserts that the "substance of macroecdhomics® was ;
!
!
f
i
K
{

N The method‘proved to, be. popular with the .experimental studente
(all of whom had™ prevzouslp been, exposed to conventional instruc-
tion in economics), their evalugtions being "overvhelmingly favor-
able.". (P. 33.) MWhile Darnton dogs not suggest that the programmed
text plug policy analySLB zoproach replace ‘all others, he does ar~
gue that his experiment confirms "that it may.be one of several

. viable methods of teacling principles of economics” (p. 33) 'and that,

. it has "sufficient nerit to add it to the variety’ of téaching methods

T used in the principles course.” (p. 34 )

) » ;l
|
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; Fe ls, Hendlgs,'“The Vanderbllt-JCEE Bagerlmental Copirse in :
Eiementary Economlcs," The Journal of Econoemic Eéﬁcetion. g

ﬂ Specia Issué No. 2, Winter, 1974. 94pp. . {‘\
f

. The experimental course at Vanderbllt involved ﬁhe adaptation .
N ‘.f the case method to economics instruction. Several years were
''spent in developing the course and testing.its efﬂects. An at-
ltempt was made to promote student mastery of econ®mic principles
, through a combination of the case method with Keller's gelf-paced
P.S.I. In place of lectures, the students get an assignment which :
!thev study with the help of a proctor, then take a test. when they ;
‘think they are ready, for it. Compléte mastery is expected before -
‘the student goes on to the next assignment, and grades depend upon
;the snumber of assignments completed. Students know what they have
|50 do to achieve an A, B, or C grade,.and incentive is high. Stu-
‘dents work at their own pacé, having personal contact with instruc- 1
tors when needed. Students may earn up to 80 points duripg the .
‘Seméster and up to 20 more on the final exam. .One must earn 90 1
points fq;‘an‘A, 8e for a B, etc. iy - ¢ ’ L :
EY ’ [y -"
! E " For, eacheof seyen sectzons of the princxples course there is o
a written test on basic concepts. .This is worth four points. The .
‘ concepts are ‘those which the student must know in order to _analyze
... esconomic issues and cases*__zhe_seuen_tests,are in the study guzees
" and gtudents must pass each with 1.00 percent correct. There is also
" ~“an analytic test for each of the seven sectfops, also worth four .
. points. Sample questions, but not the actual test items, are avail-
able to students 'in "advance. Students may take these tests either
"in written or oral form. Thg latter form is considered “a powerful
“.method of teachxng. (p. 7.) Students earn 56 points by passing
the basic concepts’ and abstract analysis tests, and they must do this
.. to pags the -course. , :
T"‘"‘, . ¢ i . - -
Students also earn points by passing tests on policy cases.
(See Rendigs Fels and Robert G. Uhler, Editors, Casebook of Economic
Problems”and. Policies. St. Paul: West Pubi. Co., 1974,75.) They '
study a case (such. as the economics 2f an all—volunteer army), de-~ :
. velop tleir own positions on the issue, write it up, and have their ’
essay evaluated-. If the essay is. deemed "excellent,” the student
gces on to a new tase., They nay earn up. to 24 points in this manner.

DR

‘e

e m———

Depafting somewhat from the usual P, S I. procedures, Fels re-
tained a conventxonel final examination. He believed that by xe-
viewing for the final the students would reinforce their learnings
and perhaps retain tle material’ 1onger. N

Prelimina;y evdluation, while limited, was favorable enough to
; | encoutage contipuation of the experiment. The results are set forth
o in the study by Szegfrieq and Strand described below. (Pp.9~26.)

-~
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& (If the preliminary findings are of interest, or if readers wrsh
to examine other related studies by Fels, See the followxng.

~

'

Ben Bolch, Rendlgs Fels, and Robert Uhler, An Experlment

~ with $elf-Paced Instruction. Unpublished paper. Nashville;
Vanderbilt University, 1972. (Self-paced instruction yas j
used in a basic Macro course in conjunction with a pro- .
grammed text. The performance of the 27 experimental stu-
dents was compared with that of 109 control students on the
TUCE and the CLEP. No sxgniflcant dlfference was fopnd )

Rendlgs Fels and Dennis R. Starleaf, "Controlled Experxments ]
in Teaching Technxques.“ Southern Economic, Journal July, .
1963. Pp. 68-73. : . R

Rendigs Fels, "Developlng Independent Problem—Solvxng Ablllty

o in Elementary Econumics." Amerlcan Economlc Rev1ew. May,
T 1974. -Pp. -403-407. ‘ .

2

L
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- .Fusfeld, Daniel“iL, and Gregory Jump, "An Experiment witn Progren—
med Instruction in Ec¢onomiés." The Southern Economic Journal. )
January, 1966 _Pp. 353 3586« 7 .

1

In one of the earllest experzments with programmed instruction,
Fusfeld and Jump at the University of Michigan evaluated the effect
of programmed,materlals on learniny supply and demand. The ma-
terials were used Quring. the first week of the seccend semester of
the introductory pr1nc191es course. The normal procedure was to
have students attend a one-~hour lecture and three one—hour discussion
, sessions each week. In this experlment, two discussion sections were’
excused from classes for one week and were told to study entirely on
their own, using programmed materlal. The same test was used both
for pre~- and post-testing. Students kept logs on the time spent in
studying, .
g i v «

.. The two control sectlons were taught by the same instructors
responsible for the experimental sections. Students were told they
were part of an experiment and knew they weould be tested afiter one
week. (The test was made up of 20 true-false arnd five completion
items taken from the programmed material and the workbook used in
the course.) The post-test was to gount” as part of the students'
final grade. The basic questions posed by the researchers were:
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(1) Can studenfs learn as much fromﬁmndependent study uSLng ) \\\\;

L2 ggogrammed fmaterials as from conventional instruction?

N ) .{2) 'Dbes’the textbook make a difference when used 1n con- . \

C - »21jun€tion with prosgrarmmed material? - .. ¢ ;e

(3) Is 1earn1ng improved when students are aware that an ‘

S «experxment 18 being conducted_ and that they wxll be .

e ‘tested? -

) (4) Does independent study save time for students and/or

teachers? ,

. . . C
~ The pre-tests revedled no significant dlffervnces between_

" groups. The post—test likewise showed no difference, indicating

- that programmed instruction was as effective as the conventional

! method. When used’in conjunctlon with programmed material, the

textbook added nothing to student achievement. Studént awareness

:___of .the fact that they were part of an experimént and that they:

“would be tested dld make a sxgnlflcant difference in their learning.

L {Two -"secondary control sections® had’ ‘been set up, consisting. of .
studénts who were not told. they were part of an experiment and were ol
not told that a test would be givea at the end of the ‘week.)

L The data were a1sd broken down by bright, average, and poor o

.* students. The lower th1rd shbwed the largest improvement; the top -
third showed the least. ‘This was to be expected on a test with an, "
upper limit. More 1mportantly, however, when the bright, average, ° Lo

- .and poor students were compared across groups (expefimental -ahd

: control) it was revealed that the programmed students did as well

. as_rhelr peers in the control sections. . : .

-

Flnélly, the programmed students spent 1ess time in studylng,
but learned as much as their colleagues in the conventional sections.
Fusfeld and Jump recognized the fact that they were dealing with
small samples (about 70 students altogether), but goncluded #that in-
dependent study can be as effective as conventional Ynstruction while
saving time for both ‘students and 1nstructors. » . 7

LARPN

Gordon, Sanford%y"oktlmlzlng the Use.of Televised Instruction,” ‘.,
The Journal of Economic Educatlon Fall, 1969, Volume I, Number 1.
_Pp. 46-59, . .

.\;'m .

Gordon reports on an experlment in wh;eh three modes of ln- .
structlon were comparéd at the State University of New York at
_Onécnta. In addition ¢o a conventlonai letture-discussion sention,

-
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'*questlons were taken from the TUCE.
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one group of 25 students received basic economics instruction
through.televxalon, followed by ten or fifteen minute discussions
led by a senidr student. A third group of 25 ‘studenws worked
individually in study carrels, using 8mm fiim cartridges and set-
‘ting their own pace. Students in the differeRt groups were matched
in terms of regents scholarship exam scores, sex, and academic
major. On the midterm and finpal examinations, 14 of ‘the students
in the individual study group achieved  higher scores than their
‘counterparts, while 11 in. the TV group had higher scores. The
differences were not statistically significant, however. Gordon
noted that further research was needéd, but concluded: "If our
product, the introductory course, is to meet the needs of our con- ',
sumers, the students, we must recognize their differences and .vary
our ofﬁerlng to meet their changlng demands.” (P. -50.) -

. v L. 7
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Hanni, Ella,‘The Grade Incentive as a Systematic Variable in the
Comgarlson of Conventional vs.Behavior Managed Learning of Princi- -
ples of Economics. Unpubllshed paper. Tampa: University of South
Florida, 1975. Pp. 12.

-
w

. “This study lnvolves a comparison of programmﬂd learning and
the conventional lécture-discussion approach at the University of
South Florida. (See the Mellish-Bostow study, summarized below.)*
Hanni hypothesized that’-the incentive offered to students taking’
the test was more important than dlfferences An teachlng methods., -

In the experimental groug the students were tested at least
once a week and were required to re-take tests.whep performance
.was- below mastery level. This group rarely attended lecturee. The
students received behavioral objectives at the beglnnzng of the
quartér, and their grades depended upon a point system. The contro}
group students were tested lnfrequently, were not allowed remed.a-
tion, and attendgd fc .z lecture sessions per week, often accompanzed
by ¢liss discussion. These students received a convennxonal sylla~
bus and were graded on a curve, A multiple cloice examination wis
administered at the end of the gquarter to both groups. Most of the

Therp was no s;gnlflcant difference hetween the experimental
and control groups. 7That is, the programmed approach was as gocd
as -- but no better .than -~ theg conventional-method: It does make
a difference, however, 1f the test used to compare groups counts

~ward the student's course grade. Hanni notes that "Norms have
been developed withou%t motivation for the test being explicitly
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. ~
=» " recqognizeéd as a contributory ff&;or.... In major undertakings, such_
as the preparation of the TUCE tests, no uniform motivational frame-
r work was set up." (P.'5.) This is an important observation. The
Manual for the.TUCE points out (p. 13) that about one fourth of the
instructors admlnlsterlng ‘the TUCE to collect norm data used the
test as part of their final examinations and that the effect of this
on the scores is not known. The instructions issued. to those partl-
cipating in the norming of the TUCE were to tell the students that
their scores would be used o develop national comparisons and that
their results would be compared with those from other schools. Hanni
argues that "more meaningful comparisons of student performance in
conventional vs behavi'or managed 1earn1ng 51tuatlons are obtained if
standardized, validated tests are used in both cases and the contri-
butlon of thlS test to the overall grade is employed.as an independent
' variable." " (P. 7.) Hanni's regreSSLOnal analysis showed that the,
weight a551gned to the test used ‘to compare experimental and control
i - 'groups was a significant déterminant of the student's final test
; score. The basic concluszion is that "there is a need to develop
testing Gltuatlons, and especially norming situations, where a grade
incentive is preésent and controlled for. Norming situations that
rely on the willingness of the students to work %or the beneflt [34

D ok

/ ° ‘'future generations of students' defeat their purpose. ...if &

final test, student performance will be good; however, if the test
Will have little or no effect on the CGourse grade, student perfor——
* mance will drop off.® (P. 12.) - .

- - g o~

\ L G-

¥ k k-% kx k KX k% % % -

11 . -

Havrilesky, Thomas, "A Test of the hffeCtlveness of Teaching Money
and Banking by Programmed Instruction," The Journal of Economic
Education. Sprlng, 1971, volume 2, Number 2. Pp. 151-154.

¥ . Havrilesky's study differs from most others in that. it deals
) with money and banking rather than the introductory mic?o or macro
' course as a whole. The programmed text used deals .with oney and

banking, whereas most other experlments used programmed materlals

considerable portion of the course grade depends on the result of the

b

—~t<vin basic principles of economics.

The 36 students involved in the study were taking a macro
course at Duke University. All were sophomores, and all had had
ten weeks of conventicnal instruction which excluded monetary theory
and money and banking. The experimental group of 15 students was
required to do llyshort chapters of programmed instruction durlng a
,one-week period. The 21 control students received conventional in-
struction, attending three class lecturfi/gnd one individual

pu N
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tui‘?;al session with the rnstructor. They read several chapters -
in standard textbooks. ‘ I e

Each group took a pre-test made up of 12 questions din mone-
tary economics taken from the TUCE and four items prepareéd by the
instructor. (The instructor was the same_for both gyoups.) Each
‘group was graded on a separaﬁe curveé. ~THereé wasr no sxgnzflcant
difference between groups in terms of pre~test mean, grade point
average, SAT total score, cumulative class grade, and hours ,devoted
to study durzn&\{Qg week. The programmed group achieved a hlgher .
mean score on the post-test, however, and the difference was signi~
_ficant at the .005°level. &n.ordinary least squares regression
analysic revealed that the use of programmed instructisn, grade point
average, and cumulative grade 1n class were significant at the .05
level. The use of programmed instruction incgeased the post-test
grade by 8.7 percent.

Havrilesky suggests the possibility that programmed instruc-
tion has a comparative advantage for short perloas, but that.the
advantage mlght decline as the time Dexlod in which it is used in-
creases. Programmed lnstruction might generate self-reliance and
cause students to work harder, and perhaps they "generally work well
with programmed materials. (P. 154.) Contrary t® some other ré-

- searchers, Havrilesky thinks that programmed learning works well with
the better students, but he asserts *hat all students in his study

beneflted Finally, he concludes that "programmed instruction excels .
for core learnlng.ajer unal short periods cf application.” (P.154.)
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Kelley, Allen C., "Inalvrdualy;;qg Education through the Use of
Technology in Higher Education, " The Journal of Economic qucatlor.
Spring, 1973, volume 4, Number 2. Pp. 77-89.

<

While teaching the introductory economics course at the lniver-
sity of Wisconsin (Madison), Kelley became concerned at the "deper-
_ sonalization® caused by large enrollments. Thus, he developed his
Teaching Information Processing System (TIPS) as a means of providing .
some sort of individualization within the context of laryge lecture ,
courses. The problems are well known -- professors go too fast for ’
some students, too slow for others. Frequent feedback is lacking,
.and when students d» get some2 sort of indication of how well they are
doing it may be too-late to correct deficiencies easily. i
i

R . Kelley's TIPS combined the results.of weekly multiple-chafde ~ 7}
surveys (he declines to use the term "exam”} with data about the %’
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students, such as his or her aptitide and achievement test scores,

math backgfound, and previous performance. Student.strengths and
weaknesses are identified and matched to alternative ass;gnments Ce
‘which are réported on a Student k:port Form. The student receives ‘ .
an assignment tailored to his or her instructional needs. For ex- -
ample, & student mijht’'receive an optional assignment on a consept -
already inderstood and a required assxgnment relating.to something .
not well understood. A student with a sirong nfath-.background might :
get an assignment that would enable that individual. to utilize that.
background on the economic topi€s. " Students who do_very well may

get special asszgnments, such as attending a special discussion sec-
tion or reading material on a current economic issue. The! surveys
will also indicatd whether or not .a student needs tutorial assistance.

v

The professor alsc gets feedback on the class as a whole, en~ .~
abling him or her to concentrate on weaknesses. How is all of this .
done? Since the professor cannoi XKnow a large WWNBET OF. Students
personally, a computer processes the surveys and generates the spe-
cific assignments. The surveys are not used for grading the students,
henge Kellé; s reluctance to call them tests. The following examples
will illustrate the use of the surveys: )

?*”{15 M2 w. achieves a gerfect score on a surveya xnsteud of the -
: regular class asslgnment, he receives a special ‘handout. which i
goes beyond the regular coufse presentat;ons. He is also in- N
vited to attend an intermediate course sessiow. All of this :
. is explained in the computer prxnt-out which reports Eo Mz. W.
-the results of the survey. The print-out even contagns a touch :
of humor -- "Congratulations -~ you obtained 2 perfect score. : .
You are either extremely bright, or just plain ducky." {(P. 85.) .

{2) Mr. J. did not do as well as Mr, W. He missed two of the ten
questions. The_computer tells him which items he miss~d and
tells him where to loock for the correct answers. He is also
told to attend a special discussion session. The computer .
"knows"” that Mr. J. has a strong background in math, so he is -

- assxgned to a section in which mathematical techniques will be
-~ used in developing the economic concepts.

{3} Peor Mr. T. answers only three of the .en items correctly. He -

= tnen provaided with specizl material¥which are simpler than ,
the basic textbaakfigaa‘ﬁa~$§%ﬁaid how to learn the concepts . .
he missed through the study A programned textbook,

. The system is fast and efficient. The surveys take. five o ten
minutes to complete, and the students receive their Repozt Forms 3
within four to ten hours. .The professor and the teaching assistants
also receive Report Forms, Thus, the teaching asszstant5 quickly

.
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g learn which concepts are being grasped by their students and'whxch
o need reinforcement. 1he professors get the samé kind of feedback
3 for the ciass as a whole.
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Seyeral évaluations of TIPS have been made. Students in TIPS
_ sections were the experimentals;, students getting conventional
lecture-discussion instruction served as controls:; Those in the
control group xeceived identical assighments, while TIPS students
recefved assignments geared to their problems, bachgrounds, and ]
Vs abilities. There were about 250 students in each group. Identical
. . texts were used, and the two groups proved to be similar in teris
of aptitude, prior academic achievement, academic majok, class, and
math background. The same. mid~term exan vas a&minxstered to both ‘
AR ‘grougs {at the same hour). ‘ g
Through regression annlysis, w;tb controis for such varzables o
N . a8 class, major, ACT and SAT scores, pre-test scorres . (using the -
N © TOCE), sex, math background, .and section leader, it was found that :
. TIPS increased examination scores hy about 15 percent for the aver-
age student. The benefits of TIPS were not evenly distributed,
. . however. Lovw achievars (as rigasured by ACT and sAT) gained most ~
e PXPRdt, thedr test scores increasing by 19 percent. High dachievers
{* gaine about 13 percent. Thus, while 'all derived benefit from TIPS, ;
Lits greatest impact.was on the paorer stndent. Y

\

Kelley also did a last ing—effects study, retesting students
aftgr ong year. This revealed that the TIPS students maintained
their super;or*ti over time, although its magnitude diminished.
The progortion of TIPS students selecting economics as a major was

23 percent higher than that of the controls. Yet, the TIPS, group
did not gxve the course or the instrugtor a higher rating, nor did :
they enjoy the course more than the control students. HKelley feels 5
.that further evaluations are needed, although TIPS is now being used |
"in 70 Qifferent univer sities and informal reactions are highly
favorable.

~

A For other reports on TIPS see the ﬁollowing'

- "Harbe;§\§: Grubsl and Allen C. xelle‘, TIPS and the %se of
Computerd in Teaching Economics: The Experience of Simon
Frase . Unpublished paper. Durliam, Horth Carolina: Duke
: Uhiversity, 1974. . '
. Allen C. Kelley, “An Expuriment with Pi{P5: A, Computex~u;ded
. Instructional System far Undergraduate Educax;on, American :
Economic Review. May, 1968, Pp. 446-457. ’ i ;
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. Allen C. Kelley; YThe Economics of Teaching: The Role of
TIPS," in Keith G. Lumsden, Editor, Resent Research in
Economic Education. {(Englewood Cliffs, N.J.: Préntice-gall,
1970.) Pp. 44-66. LN S
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" Classroom.Instruction,” in George G. Dawson, Editoxr, Economic

‘‘Bdusation Experiences of Enterprisin Teachers, Vclume 10.
(New York: Joint Council on tconomic Education, 1973.)
Pp. 78-85. X S o

é,‘ ~ »

Allen C, Kelley, "PIPS and Technical Change in Glassroom in-
struction," American Economic Revicw. May, 1972. Pp. 422-428.
. ’ . .: - . . - At ’ - .
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Kelley, Allen C., and Caroline Swartz, "Student to Student Tutoring

. - in7 Economigs,” . Zhe Journal of Economic’Education. Fali, 1976,

T Yolume®8,” Number I.

¥ , A . sl .
Kelley's TIPS, in which computers are used to help“%ndiﬁidual—

ize instruction, is described in the report immediately above.
This study reports on~an experiment in which student~-to-studenf
tutoring was added to TIPS in the freshman economics course at Duke .
University. Students who performed well on the TIPS surveys were
offered exemption from an examination if they would tutor students
who were having difficulty. The tutors had to attend a one-hour
training segsion, hold group tutorials for three to six students,

rA

and be available for one-~to-one tutoring.

Students having problems were invited, but not wequired, to
‘attend tutorial sessions. About 18 percent of the class was so in-
vited, and 11 pexcent did attend. Such self-selectipn raises ques-
tions about the extent tg which the experiment was well-cormtrolled,
but a gomparison.of "background attributes®™ -~ SAT scores, high
school GPA, math background, and exposure to high school economics -~
showed the swtudents who rejected the invitation to be similar to

. those who accepted. Self-selection, then, probably didn't bias the

o ——

re¢sults, unless self-selection indicates motivation. Kelley felt
that self-selection very poesibly did indicate motivation, and tnat
this factor in combination with the tutorials explained the superior
pexformance of the studenkslig accepted tutoring. .

] All students took two mid-térms and a final, and, were reguired
to hand in flve cases. Points earned on the tests and through the

21

¢

,
- -
- - ‘. 43
,




4 . '. ) . . - 2'6 - 3 il - "
: . cages were added to get total points £t the course. BAll of the -
- © - - spacketound attributes” had a.sisfristicplly significant effect’
. ‘ on perfofmance.. The impact of the.tut r¥ial program was much
greatex, however, often raising student scores sufficiently to
. increase their course evaluations by a full letter grage. Further-
more, the cost of Kelley's tutorial program was low.’ (FQr the i
effect of tutoring on the economic learning of the tutor, see the )
Siegfried and Strand study summarized below.)
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Luker, Willlam; Hariaﬁne Eonds; Watt Black;,aﬁdthoﬁas C. Holland,
'The Quasiexperimental Study of the Differential-Impact ef Four
Delivery Systems on Economic Understanding," The Journal of Economié

«

;ﬂw)~f. Education. Spring 1975, Volume 6, Number 2. Bp. 134-137.

t f‘

| Thk researchérs measuréd the impact of four "delivery systems® T
on studeptsrnowledge of economics. The TUCE was emplojed to test
the effect of games and simulations, cloged-circuit television (the
taping and playback of studeut presentations),fprégrammea learning;
and the conventional lecture-discussioﬁPappxoach. Over 190 stfdents
enrollethin a microeconomics coutse &t North Texas State University
were tested. They were randomly assigned to various groups. The
students also completed questionnaires on how much thédy enjoyed each
. delivexy system. and how effective it was. in preparing them for

examinations. : - '

_A tutor was assigned to each group with instructions to use .o
each delivery system one time. The students were tested before and
after exposure té each system. The ressaxch design was 3 modifiea-
‘tion of Campbell and Stanley's quagiexperimental, counterbalanced’
design No. 11. (See Donald T. Campbell and Julian C. Stanley,
Experimental and Quasi-Experimental Designs for Reseacch, 8th ed.
Chicago: Rand MCNally,.1972.) ’ k <

_ Our interest in this study stems from the fact that programmed
materials were included, and programmed materials are often used in
self~paced instructional programs. The researchers found that
"There was, no significant differential impact attributable to de-
livery systems on increased economic understanding.” (P. 13%.) They
concluded, however, that “programmed learning is’ probably more ef-~
fective if students recognize its value." (P, 137.) They did fiand
"a significant interactlive relationship between increased econonic

_understanding and the degree to which students using programmed
materialg‘pexceive programmed learning as worthwhile in preparing
for tests." (2. 136.)  On the other hand,}programmed learning was
not as popular as the other systems. The order of preference was

"/- ’ ' . .4b'
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| @i) gdmes and simulaticns, (2) lecture~discussion, 13) closed—

circuit TV, and (4) programmed learning. A f£inal cpnclusgiop was
that a myltiple set of delivery-systems can be used, "with the
most effective combination being programmed learning and games
and simulatzons. (P. 137.)
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fumsden, Kaith, "The Effectiveness of Programmed Léarning in Ele—
mentary Economics,” Amexrican. Economic Review, May, 1967. Pp. 652-659.

. Lumsden reports -on sevétal studies measuring the effectiveness
of programmed lsarning ip mxcro"conomxcs._ These involved students
at Yale, Stanford, the’ Uaiversity of Caiifornia at San Diego, Wes-
leyan, the University cf Illinoxs, and Marin College. .. g

The first two experiments involved about 100 studcnts at
‘stanford who had not had economics before in college and about 130
'sophomores’ at San Diego who had taken. introductory mocro. The
classes were split into three matched dgroups called A, 3, and C.
Students in A received programmed material and were told to ase this

" exclusively. Those in B were taught in the conventional manner,
., using their regulcr textbooks and attending lectures covering the

same matzrial. The C group studied the regular basic textbooks only
(the same as those used by B). All studentS could attend gaestion
sessions and consult the professor and the teaching assistants. &t
the end of cne month all took the samc examination, made up of true-
false and essay questions. The group A students achieved signifi-
cantly higher scores. (There was no difference on the objective
part of the-examination, however.} All students then received con-
vnntional Anstruction and a common examination at the end of the
course. Group A students again outscored B and C on the final ex~-
amination. Lumaden could not be sure, however, whether programmed
instruction accounted for ‘group A's superlor performance or they

were superlor ‘to begin with.

In a slightly different experlment at the four other schools,
sections were randomly selected from the xntroductory classes. The
experimental group studied ‘the programmed text only; the controls
used conventional texts and attended classes. All took the same
test after four or five weeks. The test was made up of multiple-
choice items from workbooks. A simple regression analysxs was made,
with test score as the depensent variable and treatment “Group and

" “intellectual capacity as independent variables. At Marin College

the control students did significantly better, but at the other three
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colleges there was no differerce between groups. (Marin is a
© .« -juniéy college.) When adjustments were made for time spent
Lo, studying there was no significant difference between the pro-
o grammed and non-programmed sectjons. Lumsden cautlously con-
. . . cluded that independent study *hrough programmed instruction can
® be as effective as ‘conventiona. teaching (at least for learning
price theory) and that i€ saves time for both, teacher and student.
The programmed sections spent much 1léss time in studying (less.
than half as much at the University of Xllinois), but learned as :
- much. Finally, of the 500 students who responded to guestionnairxes .
¢ ~ on their preferences, 49 percent, chose programmed insté¥uction, 26 S
percent. selected the conventional, and the rest were indifferent.

g

) (Also see the study by Attiyeh, Bach, and Lumsden, 'summarized . >
ahove.) ‘ o ;o o g
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McConnell, Campbell R., and Charles Lamphear, "Teaching Principles"*a
of Economics dithout Lectures," The Journal of Economic Education.

v

2N Fall, 1969, Volume 1, Number 1. Pp. 20-32.

This is -.one of the early studies desigued to answer the ques-
<  tion: "Can today's college. student...grasp the prirciples of eco-
nomics without the aid of the classroom teachexr?" (P. 20.) The
authors compared the performance of students studying econonics by
closed-circuit televised lectures with ‘a "lectureless" group. Over ,
: 400 stud#nts &t the University of Nebraska were involved. :Students ¢
3& in the first semester of the principles course were permitted to ,
: choose between the two groups, and 86 chose the lectureless sectiones
The -Omnibus Personality Inventory (OPI) was administergd. té both
groups to see if those selectihg the lectureless section had more - .
autonomy or initiative. The OPI revealed no significant difference
between them. Students in koth groups used a' conventional textbook,
gtudy guides, readings on current issues, and programmed material.
The TV lectures were textbgok-oriented. Ten tutorial sessions were |
held.for each group under the direction of graduate assistants.
Short self-tests were also preparad, enabling students to check
their progress frequently. . » v

9

To compare the performance of the two groups, several tests
were administered. Oné was a 170-item examination des{gned es-
pecially for the Nebraska principles course. A second was the
Test of Economic Understanding (TEU), designed for high school ;
stullents but widely used in coll ges before the development of the
TUCE. A third was a 90-item test made up of questions supplied by
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the comnittee that was weating thu TUCE, referred t» as the “Pre-
Jfiminary Tpllege-Level Examination® by the authors. Finally,
Ehey used Paxt I, Form A. of the TUCE fmacro section). <
— .
On the Nebraska test, the lectureless group achieved a mean
score . three points hisher than the control group, but this was not

. statistically significant. Thie test contained three types of

gquestions -- factual, concepuﬁ@l‘ and analytical. The lectureless
group achieved higher means on‘ail three types, but again the dif-
ference was rot significant (.10 level). Similar results were
obtained un the other tésts as well -- the *ectureless group doing
" better, but not significantly so. Both groups outperformed the

. national norxm group on the TUCE, szgnxficant at tne .01 Level.

The data were‘hlso dlsaggregated in terms of student ability,
_as measyred by cumulative GPA. It was expected that the poorer
“studerits in the lectureless grcup would suffér from the absence of

« Jectures and thus do less well than their counterparts in the TV

group. This was not the case, however, the lectureless students

-dozng as well or bet;er than those¢ in the control section.

An “ttmtude aurvay showed that the lectureless group gave a

significantly higher rating (at the .001 level) to the instructional

method, and had a slightly (but not significantly) more favorable
attitude toward economics as a discipline. °

Comparlsghs were also made between the lecturelesd group's
performance and that of students. exposed to live lectures in large
and small groups during the previous year. Again the lectureless

sgroup did just as well. McConnell and- Lamphear ‘concluded that

“"pedagogical, capital (study guides and programmed material) tan be
successfully substituted for text-orieated lectures...." (P. 31l.)
The gtudent is forced to accept responsibility for his or her own
learning when denied "professorial spoonfeeding," must ake the
initiative in the pursuit of knowledge, and becomes better pre-
pared for life-long self-education. Furthermore, the authors feel,

tHie gap between undergraduate and graduate education may be narrowed

if students ace required to work independently.

* k¥ % k % % * & * *
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'Mellish, G.'Hartley, and Diane Bostow, The Experimental Analysis

of Learning 3ehavior in Princ’ples of Economics. Unpublished paper.
Tampa: University of Southern Florida, 1975. 9pp.

This paper reporté on an experimental program involving a-
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-modified Keller system, or personalized system of instriciion.

(See F.S. Keller, "Goodbye Teacher...." Journal of Applied
~Pzhavior Analysis, 1968, pp. 79-89.) The six programmed volwhes

of the text Economic Analysis {¥ashington, D.C.: Educationdl’ "
. tPechnology Corp.)* were used -at the University of South Florida
with cver 1300 students in 1974-75. tThe authoxs' experiment with
remeédial testing has already been reéported. (See Bostoy and _
Mellish, above.) In addition, students in traditiondi lecture
. classes were compared with those using the programmed appréach

- == the Test of Understandinghin College Economics (TUCE) beiny .
- uged fon pre- and post-testing. The Karstensson-Vedder attitude
survey was also used on a pré- and post~test basis. . (See L. °

_Karstensson and R. vedder, "A Note on Attitude -as a Factoxr in

Learning Economics,” The Journal of Economic Education, Volume 5, ,
Number 2, Spring, 1974.). There was mo significant difference in , o
performance on the TUCE, but stpdenl attitudes towar“ economics’ * to
improved in the experimental section Tyhilé those ir the traditional
. sections dedlined), and the\gersonalize§>mg§hod reduced cost per
student,by about 508. Furthexmure, students for whom English is a
second language were able to eriorm “satisfactorily.® Finally.
there was a comparison b tweengcriterion referenced and norm re-
ferenced grading. Therg/was little difference between the groups*
. test scores, but the norm-referenced group had far more complaints
ahout the grading system. The authors. concluded that "The knowledqe
and understanding of economics.gained by students in this system
was at least as great as that achieved by student¢ in traditional :
. lamsuizs, but at a much lower cgs& to the University." (P, 9.) For s
more Jetail, and for information on other studies at the University '
or South Florida. sece G. fartley Mellish, Diane Bostow, Nick Mystic,
and Darres E. Bestow, "A Béhavioral Approach to. the Teaching of L
Pripcaple. of Economic~n," Atlantic Economic Journal, NMovember, 1974. ~“ -

An uhpublished 53~page riperx wzthfmhe same title iS available from
the authors at the University of South'Florida in Tampa.

-
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Negus, P.E., "Individual)ized Learhiny and Ec¢onomics, " Economics: .
The Journal of the Economics Ausccoiaticn,  Volume XIX, Part 2, c
Summer, 1976, ppo 91—96- i ;'1::

Two economics instructors at the Arnold and Carlton College
of Further Education in Nottingham, England, have introcduced a

- » e
- -

*These are ofter referred to as "the Sterling Institute Materiais."
(For other studies of these materials, see Craig and O'Neill, . )
above, and Soper and Thorton, below.) n ﬂ
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systen of’ selE~pacea instruction in the intrbduvtoxy princxples
couxse, The syllabus is broken down into "blocks" or units of
work. Each of the units contains'basxc information, references
to textbooks, cassette tapes, newspaper artxcles, exercises, o
‘multiple chbice questions, essays, and_topics to prepare‘for in
tutorial sessions.  Students work through the units individually
- Or in small grouos, and then present their work for marking and
Py discussion.

Students work at their own pace and in whatever seguence they
prefer, except where mastery of one unit is essential bdfor:
studying a later one. Some form of assessment is included in most
of the units, usdally consisting of mulkiple choice guestions plus
sevizxral problems requiring Jpractical ap?lication. There is no ﬁor~
mal. classroom instruction; ‘the instructors serve as tutors for in-
dividuals ot small groups. After completing ‘a block the student

meets with the tutor to discuss_ the content angd the qnesticns.

¢

. . Evaluatxon was rather informal during the fzrst year. but it

e ~was concluded on .the basis of s:udent reaction and test perfor-

: mance that about half favored the new ap%ro ch and that "able stu-

“dents may perform better under individua d learning conditions

than more mediocre students.” (i. 96.) The lack of whole group

- discussion guided by the instructor was seen as a weakness, but the

‘e tutorials enabled the instructors to identify the weak points in

" each student's understanding and provide a remedy. The students

: read more, wrote imor2 gssays, and qompleted more”exercises than

those in the conveniional classes. The instructors felt that their

relations with s.udents improved, but that they were conpelled to

do more work because of the students' greater output.

- .
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Newton, Jan M., and Fred J. Abraham, An Exploratory Study of the

} Effectiveness of Alternative Instructional Procedures in the

. Teaching of the Principles of hconomics. Unpublished paper. Eugene:
. ‘ Univerqlty of Cregon, 1973. 25pp. + appendices.

Newton and Abraham compared their "interview method" with
students taught in convencional large lecture secticns and with
those taught in small discussion groups of 15 to 30 persons. The
large lecture séction was taught by a veteran professor with an
excellent reputafion for teaching. Twe mid-term examinations, a
final examination =3 an "all section final" were administered in
the large lecture seetinn. The small discussion groups were taught

~
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. by graduate students who were permitted to select their own
- teaching techniques. '

r’ . .

I . Students in the interview section did not take comprehensive
: tests diaring the térm, but took the "joint final" at the end.
After studying from 12 to 20 pages of the asgigned textbooks, the
students would be interviewed by undergraduate teaching assistants
{students who had passed the course at the "A" level). The inter~
views would last about 15 minvtes, and the student's discussion of
the text material would be judged "satisfactory” or "unsatisfactory"”
by the teaching assistant. This would then be recrrded on the in-
dividual's progress sheet. If an "unsatisfactory' Judgment ‘was,
made, the student would be permitted to repeat the interviews until
"satisfactory" was achieved. Upon achieving a "satisfactory" rating
the student would become an interviewsr for other students. After
two interviews as student and two as listener, the indiwvid@ual would
take a written test on the material covered. This was a 20-minute
open-book examination. All questions.had, to be "functionally cor-
rect” if a rating of "satisfactory" was to be achieved. Otherwise,
the student had to re-study the material until a "satisfactory"
rating was obtained. Altexnative sets of questions were available
for the re-testing. Individual tutoring was provided for students
who had problems. The student's course grade depended upon the
- number of units mastered. Thus, the student could, in effect, de-
cide whet grade to achieve and work accordingly,

M -
vy k4

o - The 4tems ~ the "joint final" were selected from the TUCE.

. This examinhtior counted .toward the course grade in the large lec-
ture Sections ‘a.d the small group sections, but not in the interview
sections. The students in the intérview sections Kere Yequired to
take the test but were told it would not count. THis proved to be a

{ mistake, as students often left within ten minutes. This was later
’y modified so that the firal examination score did have some effect.
It could no- be used to raise a student's score, but pcor performance

€ s

on the test might lower the individual's grade. .

Revisions were made in the interview format =2aci time it was
employea, and the resegarchers did not control for possible differ-
encdg_in age, sex, academi: ability, and the like. Students were
not randomly assigned to the three instructional groups, but the
authors considered the students to be "reasonably matched.” (P.-4.)
The fact that in-the interview section there was a high proportion :
of A's and B's led "to some disenchaptment among stuglents and faculty."
(6. 13.) T.c Economics Department became "concerned about the'prob-
lem' of -eyuity caused by the huge and imposing disparity in grade
distribution in two sections of the same cours¢.” (P. 13, footnote.)
To rectify this, the authors required students working toward an %
grade to submit-additional papers. P M
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Newton and Abraham claim some béhefits for thex; 1nterv1ew
. system. They write: "...our extensive contact with studemts in
the interview section convinces us that they learn a good deal
more than in other conventional teachlng approaches.... (P, 13,
. footnoté,) They also assert: "In a ‘course that is not individu-. .-
: ., aXized, the confusion caused by a poor text may go unriémedied.
=~ . We think this explains, in part, the relatively poor showing inad
by the. lecture secﬁion....“ (p. 12.)

n

AR E;nally, student ratlngs cof the interview section were higher
: than those of the conventional sections. For example, 37 percent
of one group were "very dellghted" as compared with only 15 per-
. cent in the lecture sectxona. The students also worked harder but
. thought the course was eas;er in the 1nterv1ew sect;ons.

T © {(Also see Fred J. Abraham and Jan Newtor, Tha Interview
Technxque as a Personalized System of Instruction for Economics:
The Oregon ExXgerience. Unpublished” paper. Eugene- University of .
Oregon, 1973. 1 °
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©'Connor, hillxam C., A Pilot Study on the Use of Programmed In-
struction in the Teaching of Intermediate Microeconomies. Ph.D.
_ thesis. Boulder: University of Colorado, 1974. Pp. 209. _ .

" Concerned about the oaucity of research in the intermediat o !
courses, 0'Connor devoted his doctoral study to an experiment wach
programmed instruction at the University of Missouri, Columbia, .
involving about 100 students in the intermediate micro ccurse. Coe
[ Thrxee, of the nine sections of the course were chosen at random, .
= ylelding ‘usable data on 97 students.

There was one control group, receivihg conventional instruc-

tion, and two treatment (experimental) groups. Treatment group num-

ber 1 used programmed materials exclusively, while rumber 2 used

programmed material in conjunction with the traditional lecture
: method. The treatments were randomly assigned, aad students were
>+ not permitted to choose between treatments. ’

s
0'Conuor chose a non-equivalent control group design. {See
Donald Campbell and Julian Stanley, Experimental and Quasi-
perimental Designs for Research. Checago: Rand HcNally, 1970.)
In this design, groups are pre- and post-tested but "they do not
) i 4
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have‘pfe-eXperimeﬁtal samplingrequinalence.“,.42.“814J;¢%§rt 2, s

Forms A and B of the TOCE were used, plus a common £i exam

. (pot developed by the researcher or any of the course ¥istructorsj,
. and a test of attitudes toward the course. The pre-test mean

scores were almcst identical, and the students were homogen&ous’ in

terms of other characteristics., The students were told that their

TUCE score would count toward their grades. . ‘ -

2

Sixteen independent and four dependent variables were’ included
in the mudtiple regression analysis. Stepwise regression was used
.- to choose ind&pendent variables which provide the best prediction
. with least number of independent variables. The four dependent vari-
ables were: TUCE post-test score (Part 2, Form B), simple gain scoxe
(post-test minus pre-test), gap closing score, and £inal exam score
(40-item objectave test). The independent variables included class
standing; major field; whether the course was elective or required;
‘mathematics background of student; high schocl economics background;
pre-test score on TUCE, {dwamy’ -- upper or lower half on Form A); [
SCAT score {dummy -- upper or lower half); GPA; student's expected
grade; student interest in economics; attitude regarding importangd
: of economics; opinion on whether economics should be required; usg \,;
* of programmed fnstruction dnly; use of lecture with programmed 1ir :
struction; conventions® lecture method; and-a gummy for splitsh gﬁs
of each treatment. o R , - - . . - .
O'Connor found that the GPA, pre-cqur$e interest in economics, .
and score on the TUCE pre-test were significant in predicting ste-
dent achievement in the intermediate mictro course. The pre~TUCE
score was by far the most saignificant, however. The Ltreatments were
not significdnt in explaining the dependent variables. Thi¥ 15, all
three metgpés were about equally cffective in teaching che course, -
at least when considering the resuics in the aggregate. But O'Connor
also divided the students into upper and lower halves according to
their pre-TUCE scores. This revealed that programmed instruction
was most effective for the poor (lower half) students, whilethe
2 better (upyer half) students did better with programmed learning plus
o lectures. O'Connor warns that his research.is confined tc only one
college and that his study was considered to be a pilot. His final
chapter 1s devoted to suggestions for further rasearch with a pro-
posed design for such research. - *

-
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. Paden, Donald W., and M. Eugene Moyer, "The Relative Effectiveness
: of Three Methods of Teaching P*lnc1ples of Economics," The Journal
*  of Eccnomic Education. Fall, 1969, Volume 1 Number 1. Pp. 33 45.

- In this study at the Unlver51t§ of Illinois one.group of -

* students was taught by televised lectures, a second group had a
live’ instructor, and the third used a programmed textbook. The
first two groups used a conventional pr1nc1p1es textbook; the third
used only the programmed material plus the outline-study guide which
was given to all three groups. Lectures were glven twice a week in
the TV and live lecture groups, supplemented by a quiz- dlscuSSLOQ
session under the direction of a graduate assistant. The programmed,
text group also had quiz sessions and were given the opportunity to
nieet with a staff member who would answer any questlons 5 _they might
have. (Few took advantage of this.) To minimize the differential

. effects of the six teachlng assistants, each taught a TV section

¢* "and a live or programmed section.

hd

3
b An examination deve4oped by the authors was used as a pre-test.
* . Later, the students took [Form B of the Test of Economic Understanding
{ (TEU) , published by Science Research Associates. They also toox a
189-item multiple-choice test covering the concepts included in the
course. A questionnaire on attitudes toward the course and method
of .instruction was also-administered.

* The progrémmed_group achieved higher scores on the tests, both -
before and after adjustments were made for such variables as pre--
test performance, major field, hours spent in studying econounics,
and scores on the American College Test (ACT). The differences were

-not statistically SLgnlflcant, hhowever. '

-~

Paden and Moyer advise other researchers to consider class,

pre-test score, major field, credit hours completed, grade point- .
~ average, number of absences, and ability when analyzing group per-‘

formance in economics. They also measured the impact ©f (the six -

teacher assistants but ‘found no significant effect, possibly berause

each student had a complete outline.and detailed lesson objectives.

| (These teaching assistants digd 1nf1nence student attltudes toward

the course, however ) T

M Thé authors make an meortant point regardlng the use of the |
. attitude questionnaire.” As they put it, "one cannot know whether ‘
attitides influenced test scores independent of the kind of instruc- .
‘ tion received or whether the fo:m of instruction rsceived influence
' attitudes." (P. 38.) Thus, they presented attitude indices both
as independent variables helping to explain test scores and as .de- ;
| pendent variables whose variation is perhap$ explair.zd by the kind |
of instruction received. Their conclusions-about attitudes arc .con- 1
sidered tentative. Students in the programmed group had a lawer 1
|
1
1
|
|
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average index of attitude toward the course than those in the
other gxoups, but the difference was not statistically signifi-
cant. Live instruction was more popular than the other two
methods. \ . )

The authors conclude that the three methods were about* equally
effective, but that TV and programmed learning "would.séem to be °
much more efficient than live instruction with its lirge expenditure.
N\ of teacher time:" {(P. 43,) (Also see Paden and Moyer, "Somé Evi~

dence ‘'on the Appropriate Length of the Principles‘of Economics
L. . . _Course,” The Journal of Lconomic Edu._ation. Spring, 1971 Volume 2,
. ) ﬁumner 2. Pp. 131-137..}
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Petr, Jerry L., gxpeglmental Usedof "P.§5.I." or the "Keller Plan®
in Principles of Economrcs. Uapubl)ished paper. Linenln: University
of Nebraska, 19.4. 15pp. = : ’

Petr describes an experzﬁ%nt ia which two sections of an intro-
ductory ..aCroeconomici, Coursw were exposed te differént instructional .
methods. :otr taught both sections, assigned-the same textbook, and
gave the students no prior knowledge wunat they were involved in an
experiment. Each seciion contained about the same number qf students
{between SO and 90). There waz no statistically significant differ-
ence between thelir ‘mean grace 5b1nn averages. The control section
was ‘taught by conventional méthods: the experimental group was ex
posed toc P.S.1I. The experlinental students were tested and corpared
with the con%rols in terms ef r=zlative gain in economic knowledge
and 1in terms of atrtitudes toward the subject matier and’ the instruc-
tional technique. Forms A and 8 of the TUCE (Part 13 were used on
a pre~-test and post-test basis. Attitudes were measured by an at-
titide gquestlonnaire and a course evaluation form.

-
‘¥

The course content was divided into 22 teathing units. A Study -
gutde was prepared for each unit, giving the cdjectives and assion-
ments in thé tex:, workbook, and book of readings that related to
those objectives. Two cr more "mastery *ests” were prepared for rach
- unit.« Compl~te mastery of each unit was expected, and students could

appear at various times to take the examinafions 18 8 "westing room."
If a student failed to master the material, he or she was cxpected to

_ Study again an d take @ different form of the test later. Unon de-
.7 monstrating "requ:i - ite capakil 1ty," the student was g;.en the study
guirde for the nex  unit. Mid-terms za2nd finals were also given.
v} s ’ ’
Q : .

Aruitoxt provided by Eic: - . -
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ffiﬂ&waﬁ§,e¢ the student had to master all 22 units and achieve

a score of*@ﬁ percent on th& final. In the contrel section, where
the lecture-discussion technique was use&, the students took two
"hour exams" and a final, and wrote ~paper, Students dn.both
groups took the appropriate parts of the TUCE pre and post, but
their nerformance on this test did not ;nflueﬂce final grades. -

A Calteria for course qrades were established. To get an "A",

The performqnce of the P.S.I. students was significantly
: better than that of the contrci group. Their pre-test means were
"' identical (12.73. but the P.S5.I. section ended with a fiean of
' 21.20, while the control group achieved a post-test, mean of only
;. 7.57. Furthermore, the P.S5.I. sbuﬁents*’%ainvwasi%reatef than
that of the national norm group -{9.45 as comparged with 5.62).

Course grades alsc differed. In the P.S,I. section 2% students - \

. ttained "A” level performance, while only 15 of the conventionally’
- tdught’ students reached this leved. : < 7

In terms of attitudes, the P.S.I. students felt they had
learned more, znd, in other ways gave the course hxgher evaiuations.
These higher rﬁtxngs were statxsmxfally significant for "General
self-developmant,™ “"Developing communicataion skiil,” "Pursuling own
interests,” ”Uﬁdersrand;nﬁ—Latellectual— ultural vzlues,” "Instruc-
tor's interest in :tudencs,“ “"Pairness of grading,” and "Quality of
text‘and learming maaer;al. Petr concluded that P.S.I: "is a
teaching technique with merit” {p. ll) and that it "can be an ef-
fective and popular technigue for generatzﬁg stadent mastery of the.
content of Principles of Eecconomics.” (P. 14) -

14
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Some Results from an Intermediate Microeconomics Course,” Inter~
mountain Ec.nomic Review, Spring, 1973, Pp. §53-71. -
& i ,
Roop: Joseph M., The Application of Contingency Management to the
Teaching of Economics. Unpublished paper. Fullman: Washington State
| . University, .n.d. Pp. 15, - . . €§
N C .
- - ®. F. Skinner defined teachify as the arrangsment of contin-
*gencies of reinforcement under which students learn. Roop used
the contingency managemsent approaﬂh in an intermediate micro course
at Washington Stdte University. (Note that few economic aducation
studies Have involved the intermediate level.) This approach ‘s
based upon the psychology of operant conditioning which esgabllshes

| ' - B
[ Roo; , Joseph M., “Contingency Managemeat in the Teaching of Economics:®
|
r
|
\
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a correlation between some aspeGt of behavior And reinforcement

: or punishment. Reinforcement is contingent upon certain specific
responses, .hence the term “contingency menageme-t," .

o

Pirst, the instructor identifies the responses he or she wants
. to reinforge; setond, .4 reinforcing stimulus is identified (such as
o ., & course grade); and finally, specifies the contingencies which come
=TT Vbhetween response and Peinforcement. A commoh practice is to specify
- © a WilBer_of points to be awarded upon successful completion of a
¢ unit of work, base the grades numbers of voints, require that a
- high leveh.ef mastery be géﬁie;gﬁ, and award the final course grade .
on the basis of the total amount of work. The total apount of work, .
tw ... .. thea, is the reinforcer -~ the, factor determining the Tfinal gradae,.
= =T 7 Many variant forms are possible for a contingency managed couxrse.
o Student progregs can be Stucdent-~paced or dan be boftfolled.by the
i instructor. i . 1 o o
_;.__M e = o it £ w0 - - - § et
. . When used in othér disciplines, Roop maintaling that this ap-
proach resulted in superior sgpdenﬁ performance &nd was preferred .
by the students. He attributes this to the fact ‘that regquirements
for each unit are specified, grade réquirsments ake clearly defined, .
and the student receives immediate reinforcement after each unit.
‘Roop's intermediate micro course was designed to give students ex-
perience in reading textual material, summarizing information, ;' o
evaluating arguments, developipg bibliographies, presenting oral / Crs
‘arguments, engaging in research, and writing reports. Students |,
could do only a few of these.things and still achieve a passing »
grade. Por example, studying the text andksummafizing several sets i P
of readings might result in a "C." The ten weeks devoted to these
- actlyvities were instructor-paced. For™a  "B" a student would have e
to read professional literature, develop bibliographies, and give -
,an oral report. Those wanting an "A" had to formulate hypotheses
_on controversial issues, examine and weigh evidence, and write a
‘report on their findings. These.activities were entirely Atudent-
paced and werf engaged in during the last six weeks oflzpé course.

.
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Tne first part of the course was divided into ten ,blocks. A
quiz was given at the _gnd of each block, and any student missing ..
more than 20 percent ég the questions would have to xetake the test. /
Although this pcrtion of the course was instructor-paced, students
could make choices about the combinations of readings they would
use. If a student desired pothing more tharn a "€ he oxr she could
stop at the end of this part of the course. To evaluate the ap- .
.proach, Roop gave an examination at.the beginning of the first block
ana at the end of the tenth, comparing -the results with those a-~
" chieved by students covering the same material in the traditional

mannex. (The exam was written by another instructor.) The experi-

mental group scored significantly higher (at the .01 level). Roop
cautiously concludes that contingency management 'is superior to
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canveqtlonal methods, but notes that there were many uncontrolled
factors in the experiment. Roop also considers Kelley's T1pS
(described above} to be an example of “the appllcatlon of operant
principles to econonic -education.

This study suggests that some of the individualized or self—
paced techniques used in the introductory course can also w at
the intermediate levgl., Obviously, however, much more research
is needed. /E ’ ‘
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Smegfrled John J., and Stephen H. Strand, "An Evaluation of the
Vanderbilt-JCEE ﬁxperlmental PSI Course in Elementary, Economlcs "
The Journal of Economic Education. Fall, 1976, Volume 8, Number 1.
Pp. 9-26. ‘ .

One of the most interesting things about this study is hat
the authors address themselves to some of the problemqfnoted v
other researchers. (Poss;bly this is because the Siegfried-
strand paper is one of the most recent on PSI.) They use a spe-
cially designed test instead.of the TUCE, for example, they consi-
der ccsts as well as benefits, and they measure the impact of the
P.S.I. experience on the student proctors. (Note the questions
raised by Spector in his second .paper,.’described below.).. Further-

-~

. more, this stuay is a follow-up to the work of Fels,ldescrlbed

above. .

This paper deals with the experimental P.S.I. course at
Vanderbilt University in Nashville, Tennessee, as it was, taught,
in the fall of 1974 and spring of 1975. TFirst the researchers re-
port the effects on student learning. Two tests were designed for
this purpose -- a 25-item multiple-choice "Test of Elementary Eco-
nonic Analysis" (TEEA) containing eight recogn1t10n—understand1ng
questlons and 17 application items, and an essay examinatjion’ of
three questlons. By constructing tests tailored to the 'course they
avoided the problem often encountered by those using standerdlzed
insiruments; that is, questions on material nct covered‘}n the
course. On the other hard, this prevents comparlsons Wlth a natlonal
norm .group. -. ) ‘ AR NN

The TEEA was administered on a pre-test, post-test ba31s
{Unlike the TUCE, no alternate forms were avallable ) Scores were
also obtained for each of the three essay questions. , The TEEA. plus
the essays constituted the final exam. In addition to scores on '
the TEEA (pre and post) and scores for each of the three essay ,—

]
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. _ questions, four summary indices were constructed. The first of /
< these four indices -- called Yg-- was the final exam score, with
the TEEA and each essay weighted equally. The second, Y7, was
* the stim of the essay scores, with each weighted equally. The
.third, Yg, was the difference between TEEA post-test and pre-test
scores (cimple change score). Since Yg is biased against students: :
. achieving high pre-testt scores, the fourth (Yg) was a gap-closing A
- score. (The gap-closing score is obtained by dividing the simplec .
change score by the sttudent's gap, which is the difference be-
tween Lhe pre-test score and a perfect score.) Students in both
the P.S.I. and conventional (control) sections were tested, and
data on student age, sex, grade point average, SAT scores, ex-
perience in quantitative methods course, parents'’ occupatlon, and.
number of concurrenticredlt hours were obtained. (Parental oc-

cupation was a binary variable -- business-related or non=husiness-.
. relaced occupation.) Students were permitted to choose their-
sections, ['.S.I. or conventional. (In some other studies students

were not given this. choice.) Students with low GPA's tended to o
avdid the P.S.I. course, which was reputed to have high standards. -~
. The results? Only if the third essay questlon (requiring an
analysis of two alternative fiscal policies in early 1975) did -
the P.S.I. students reveal statistically slgnlflcant superloxlty
This may reflect ,the emphasis upon policy analysis in the P.§.I.
course. There was no significant difference between the experi-
mental and control groups on Y7 (overall essay performance), Yg
or Yq. Multiple linear regression analysis showed that only SAT
stores a..1 GPA were statlstlcally significant in affectlng student
. learning of economics. P.S.I. apparently neither helps.nor
‘hinders that degree of learning,” Slegfrled and Strand conclude.
(P.14.) A‘possible explanation, howe. -, is that the unit tests
were too difficulf .and thus reduced student self-confldence and
motlvatlon, according to the authors.

°
x

The P.S.I. COurse, which at Vanderbilt also included the ccse
study approach, was expected to have the effect of improving per-
formance in later courses as well. P.S.I. students were compared
with' control students taking the second semester of the principles
cpurse. That is, some of the students in the second part of the
course haé been P.S.I. students during the first semester, while
others had had conventional instruction. Controlling for the
initial level of economic understanding, the researchers found no
significant difference between the performance of the two groups.
"If there were any difference in subsequent learning between P.S.I.

. and conventionally trained students that derives from different
“study habits or analytlcal skills developed in the first semester
elementary economics course, it did not persist even through the .
very next course." (P.17)

' . ¥ ¢

Student perceptions of the course were high. An evaluation
questionnaire revealed that the P.S.I. students gave their courst
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significantly higher ratings for organlzatlon of the course,
usefulness of assignments and reading, increasing their ability
to think, evaluate, and criticize, and contributing to their :
overall learning experience. The P.S.I. professor received a v
more favorable rating than the control instructors, and the .P.S. I. ‘
exams were seen as being more instructive and fairer.

The P,S.I. students devoted more time to the/ééurse, but this
was aot statlstlcally significant. The student proctors, however,
spent much more time on the course than they would have spent in
taking an upper level course tlhemselves -- twice as much in some
cases. (The proctors received three academic credits for their
work.). The' proctors were juniors and sehiors with good GPA's, and .
all 21 of them thought they learned more from proctoring than they .
would have learned in an upper-level course. The 100-item eco-
nomlcs CLEP test was administered to ten of the proctors and a
Etrol group of 20 matched students taking . higher level courses.
results substantiated the proctors' feeling that they learned
more economicds. (The CLEP was administered on a pre- and post-test
basis, and the gap- closing model was used.) If the cost to proc-
tors was high in terms of time spent on the P.S.I. course, the (o
"benefits were even higher. Proctoring was related to a 20.8 per-
cent 1ncrease on the CLEP, while taking an advanced course resulted
in An increase of only 7. 8 percent. ’

-

' Start- up costs are high. for a P.S.I. course, but even beyond
start-up costs the instructor at Vanderbilt felt that he was de- -
voting more time to P.S.I." than he would normally speﬁd on a .
Jthree-credit course. | N .

Finally, the effect on interest in majoring in- economics was
measured. Fourteen-'percent of the coiventionally taught students
elected to.major in economics as compared with 12 percent of the
P.S5.I. students, but the difference was not statistically significant-

‘Although Siegfried and Strand consider their results " is- .
couraging,” they justifX the continuation of the course b se of .
favorable student evaluations of it and the benefits en;yy by
the upperclass proctors. -

‘\\. .
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Soper, John C., "Programmed Instruc..on in Lérgé-hecture Courses," .
The Jdurnal of Economic Education.. Sr*ing, 1973, Volume 4, Number 2.

Pp. 125-129.. ' . \

'SoPer points out that the use of piogznmme@cinstrucﬁion, when
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’ explanatory variables, revealing that the programmed instruction
quiz package did haye a positive impact on the varied measures of

%mzmaxerlal that is largely deflnrtlonal and mechanical and al-

+ ° .. In this study, Blngham s Economic Concepts: A Programmed
Approach (McGraw-Hill) was used in conjunction with lectures in

multlple-ch01ce items were developed, with five forms for each

" ranked the programmed quiz package first. The "hybrld TUCE"* was

andlcated a statistically s1gn1f1cant relationshin (.01 level) be-

divided by potential improvement (33 minus pr est score). This

Here again the numher of quizzes passed is highly significant --

) e
used to complement conventlonal techniques in the prlncnples
course, frees the inst¥uctor from the task of drilling students

, or her to concentrate oh more complex learning situa-
( Ilows greater adaptability to individual differences
g.speed." (P. 125.) .

0 -
- 1"

a ongr-semester course enrolling about 1000 students at the Univer-
sity of Missouri (Columbia). Nine unit quizzes made up of five

quiz. Students failing a quiz would ‘continue to take different
forms until one was passed with 100 percent mastery® Zach "pass" .
gave the student a "bonus point" which was added to his or her
exam and lab average in determlnlng flnal grade.» :

‘When asked to rate the materlals, students on the average

used for pre- and post-testing. With the post—TUCE .score being
used as the dependent variable, thé absolute 1mproveme :t model

‘tween points earned and post-TUCE score. Indeed, about 12 percent
of the post-=TUCE score was explained by the,bonus point variable.
There was a negatlve coefficient for tne number of attempts made
at passing the quizzes, probably because students who had to try
several times were not as bright as the others.

The gap-closing model was also used; this to compensate for
the celllng effect of the 33-item test. Hefe,, e dependent vari-
able is actual improvement (post-test score mi pre~test. scoxe)

indicates (in percenitage terms) the extent to which the student
closed the. gap between the pre- -test score and a perfect score,

each bonus point closrng about two percent of the gap.

Flnally, overall student perforimancte was regressed on tne

studenf performance.

H
-

*The hybrld'TUCE IE a 33-item version of the or1g1na1 132~ ~-item

‘Test of Understand;ng Ln\EQllege Economics (TUCE). The original
TUCE appears in four parts, each of which has 33 items. The

"hybrid" wds designed for research and evaluation purposes where

one wants to cover the same basic concepts but needs a shorter and
more manageable test instrument. .For further information see
Phillip ‘Saunders and Arthur L. Welsh, "The Hybrid TUCE:-Origin, . .
Pata, and Limitations," The Journal of Economic Educatxon, Fall
1975, pp. i3-19.
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Notéﬁ* In & paper entltled "Programmed Instructlon in Large-

,,Lee%&re Counses A ,Pechnical Comment," William E. Becker, Jr.,
. Of the" Unlye ty;Qf Minnessta challenged some of Soper's sta-

i tlstlcal ,téc “~Soper prepared two papers in response %0
.; this -- "programmed instrggtion in Large-Lecture Courses: A
. Correction, Reply, a d*ﬁeformulatlon," and Second Generation

Research in Economic ‘Edudation: Problems of Speclflcatton and
Interdependence." Soper acknowledged an error in the original
dataset (wherein a student's score was recorded as 66 instead

of 16), agreed with one of Becker'¥ criticisms (regarding incon-
sistent application of Soper's multi-collinearity argument), and
found "nearly all" of ‘Becker's comments to be appropriate. These
are technical research issues going beyond the purpose of this
booklet, however, and transcendlng the confines of the¢ study in,
questlon. As Soper put it in his second paper, Becker's comments
are "not destructive of the conclusions in the original study."
(Page 16 of "Second Generation Research....")*
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Soper, John C., and Richard M. Thornton, "Self-Paced Economics
Instruction: ‘A LaXge-Scale D;saggregated Evaluation," The Journal
of Economic Educition. Spring, 1976, Volume 7, Number 2. Pp. 81 91.

‘The so-called "Sterling Institute materlals" were used in the
studies summarized above by Craig and O'Neill and by Mellish and
Bostow. This seven-volume set of economics material provides in-
struction’ through a series of modular learning units. Inktructors
adopting the material receive sets of multiple-choice examlnatlons,
and a guide on how to use the materials and the tests <in the "self-
paced mode." Soper and Thornton confirm the findings of the Mellish-
Bostow and Craig-O'Neill studjes in terms of the effect on student
attitudes, but rot in terms of the impact on cognitive learning.
Further, they assert that there were "some methodologlcal flaws"
in thosé studies. (P. 82.) oth previous studies found no statis-
tically significant differences in cognitive gains between control
and experimental students. Soper and Thornton are bothered by

'_thelr failure to use multiple regreSs:on.anaIYSLS, however, asse.t-

ing that reliance upon tests of significahce between groups (using "t"
tests and/or univariate F ratios) "may obscure the effects of
individual .differenceg in such characteristics as age, sex, or 1n4
telligence or post-TUCE perfarmance.” (P. 82.) Instead, they

prefor procedures that will match individual, student test scores

with individual student characteristics.

B

iI:‘or deta;ls of the dilsagreement between Becker and Soper see “A .
"Debate &n Research *ech&zques in Economic Education," The Journal
0f Economlc Education, Fall, 1976, Volume &, Number 1.
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< .AtyNorthern Illinois University the authors conducted a
large-stale evaluatlon of the Sterling Institute self-paced.macro-
economics course. ‘There were four experimental. (self-paced) sec-
tions and 15 control sections taught in the conventional manner.
Graduate students taught these secticns, under the supexvision of
the authors. The experimental sections were completely self-paced.
Part 1, Form A, of the TUCE was used for pre-~testing all students.
There was a "preliminary screening" of the variables to enable them
to determine which ones should be included in the final estimating
equation. Post-TUCE scores were regressed on all exogenous variables
in the data set. Soper and Thornton found "substantial multi-
collinearity among the explanatory Variables...." (P. 83.) For in-
stance,{five ACT scores (English, math, natural science, social
science, and composite) were highly 1ntercorrelated The same was
true of coLlege class and age. Only the ACT composite score was
included in the final estimating equatlon, therefore, and college
class was drogped and age retained because the 1atter was seen as a

for which class and age are proxies. .
The pre-TUCE score was significantly correlated with Sex, ACT,
and Age. (Farrar-Glauber procedures were used here. See Donald E.
Farrar and Robert R. Glauber, "Multicollinearity in Regression
Analysis: The Problem.Revisited," Review of Economics and Statistics,
February, 1967, pp. 92-107.) However, the pre-TUCE score does con-
tain information not correlated with those variables, and to omit
such information would lead to the problem of misspécification.: To
overcome misspecification problems, a proxy variable was constructed.
(8ee the complete article for details, p. 85.) This elininated the
bias associated with the coefficients of Sex, ACT, Age and pre-TUCE.

~A31de from their model and experimental design (whlch other
researchers are urged to examlne), one of the most important aspects
of the Soper-Thoraton study is the disaggregated analysis. ‘“the TUCE
questions are categorlzedwas recognlt1on-understand1ng (RU) , simple-
application (SA), or complex-application (CA). The researchers
divided the post-TUCE into three separate scores according to these
categories. The self-paced gtudents scored .665 point lower on the
recognition-understanding items, and .38 point lower on the complex-
application, but thesg were not statistically significant. On the
simplé-appli.ation questions, however, the conventionally taught
students scored 1.23 points higher than the self-paced students,
and this was significant. -

«Soper and Thornton conclude that the Sterllnq Institute materials
cannot be seen as superior. IndeeY, students in the experlmental
group scored 2.27 points lower on the post-TUCE, other things being
equal, than did the control group students. They also found that
instructors can "siguificantly affect postscores." (P. 88.) Their
study does not ﬁ:le out the use of self-paced material, however.

——

:proxy for "maturity," which was assumed to be an "underlying varlable"g
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In their words -- . ’
"These results suggest that self—péced materials can be
satisfactorily applied to the teaching of recognition-
understanding type material with no, or very little, loss

of competency. In a combined programmed-instruction,
lecture-discussion type course this would give the in~-
structor more freedom to concentrate on appllbatlon type
material, thus upgrading the competencies acquired by
_economics students++ - Withrmore lecture-discussion time
. made available by leaving recognition-understanding. type
material to programmed-lcarning techniques, a conscious
upgrading of the lecture-discussion presentatlon to higher
lcvel appllcatlon-type problems should result in improved

= N

student performance." (D 88.)" . f)

3 i s ' /

They conclude that “...a comgletel éelf—paced teachlng format for
"~ macroeconomics is inferior to a well-directed, concept-oriented,
graduate—student instructed, lecture-dlscu551on taught course."

\
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Spector, Lee C., Personalized System of IpéEfuction and Its Use
in Principles of Macroeconomics at the State University College
at Buffalo. Unpublished paper. Buffal-: State University College,
1974. 10pp. + appendices.* !

Spector reports on an experlmental use of the Keller P. S I,
method ia an 1ntroductory nacroeconomlcs course at the State Univer-
sity of New York in Buffalo. " The experimental section was made up
nf about 65 students. Thése individuals received a sy&labus\whlch
divided the textbook into ‘eight units, a study guide for each unlt,
a set of learning objectives, a glossary, hints on how best to
learn the material, a discussion of important topics, a bibliography,
and a series of "thought questions."  Ten stuuents from intermediate
courses were selected to serve as proctors for the P.S.I. group.

. > . —~
The students had to master a unit before proceeding to the

. hext one. Upocon feeling that the material had been learned, the stu-
dent would arrange for a l5-minute discussion with a proctor. When
the proctor was convinced that the student understood the material,
a ten-item multiple-choice examination was administered. If the
student answered nine questions correctly he or she would go on to
the next unit; otherwise, an dlernate form of the test would be
taken until the score of nine or ten was achieved. The course grade

LR »

*Also see Spector s article "The effect;veness of Personalized System

of Instruction in Economics" in the Journal of Personalized Instruction, -

Vol. 1, No. 2, September 1976, pp. 118-122,
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_was basea ‘or. the number of unats mastered -- eight units for an
A, seven for a BJ five for a.C, and three for a D. The proctars
‘monitoréd student progress and, served a3“tutorsr~~

T e A e

The TUCE and student evaluations of the course were used to
evaluate the P.S.I. method. The experimental group's pre—test
mean on Form A of. the TUCE was aboyit the same as that of the con-
trol group =- 12.77 and 12.04 respectively. (The mean for the
national norm group.was 13.31.)  On. the post-test (Form B) the
P.S.I. group achieved a mean.of 21.49, as compared.wltn 18.53 for
those taught by conventional methods at Buffald, and with 18.93
for the national norm group. The difference was slgnlflcant at
the 99 percent, level. The student evaluation questlonnalre re-
vealed that the P.S.I. group also enjoyed the experience, thought
thé method .was effective,
The advantages of P.S.I., accordihg to Spector, are constant feed-
back for students and lnstructo:g ability to work at one's own ‘
speed, possible reductions in student-teacher ratios (because of
the use of proctors), more "give and take" provxded by oral ex-
aminations, mastery of the material, and practice.in learning to
work by themselves. Disadvantages are that some are unable to

.assume the-.responsibility for self-study, the lack Qf intraclass

discussion of current events, and the waste of time that sometimes
(For a follow-up of Spector s work, see the report im-
mediately below.) ° '

-
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Spector, Lee C., The Long Run Effects of Personalized System of
Instruction in Economics. Paper presentad at the conference of

the Eastern Economic Association, Bloomsburg, Pa., April, 1976.
Buffalo: State University College, 1976. 13pp.
This paper adds another dimension -- the residual impact .

(lasting effect) of P.S.I. —- to his earlier studies of the ef-
fect of ‘the Keller method in undergraduate economics courses.

(See the Spector study summarized immediately above.) Specto:r
found that P.S.I. students did significantly better on the TUCE
than students tau ht by conventional methods. He gonsiders his
earlier findings 1mportant but "misleading" because théy pertain
"only to tne short-run effects of the experiment." (P. 1.) ‘In
this paper, then, he deals with some of the lopger-run effects.
The questions are: (1) Were P.S.I. students nore likely to go on
to take more economics? (2) Did P.S.I. students outperform control
students in intermediate macroecondmics? (3) Were the experimental
students more likely to become economics-majors? . s

<«
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and. would recommend it to other students.
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The answer toSthe first guestion is "no." Only 47 percent
*of the. P.S.I. students took more economics, as compared with 55
percent of the controls. The difference was not statistically
significant at the 95 percent level. The answer to.-the secdnd
que on-xs "yes." The P.S.I. students achieved higher mean
grades in the intermediate couises, ang the difference was signi-
ficant at the 99 percent level. The answer to question {3) ik
"no" -- a smaller percentage of P.S.I. students became economics
majoxs, but the difference was not significant at the 95 percent

m_leyelt,ee_«ﬂt e - )

?

In thls expe*lment, Spector considered several variables
ruat might have a bearing on student performance. Grade point
average was used as a Proxy. for lntelllgence. Whether or not
students were economics majors was the proxy for motivation.
Scores on the TUCE and grades in ‘the introductpry macron course
weré used as measures of knowledge acquired in that course. ,
These variables were regressed against the course grades in the
intermediate macro course for all P.S.I. and control students.

A dummy variable represented theg method of instruction (P.S.I.

or conventional); and another dumny variable distinguished those
who had taken Money and Banking from those who had not. Ohly
grade point average, being an economics wmajor, and P.S.I. proved
to be significant {at the 95 percent level). GPA was most signi-
ficant. The regression d:id show, however, that taking the intro-
ductory coarse'by P.S,I. would improve a student's intermediate
grade by almost one- half a grade pOlnt Thus, Spector concluded
that "stuaents receive a better foundation for Intermedizte Macro-

economics” if they study the/introductory materlal through the .

P.5.T.. method. (P. 7 ) .

. Spector notes that there are stili some unanswered questions.
What are the long-run effects on the proctors? How does teaching
a P.S.I. course affect the instructor? Do P.S.I. students retain
their knowledge nger than students taught oy tladltlonal methods?
Is the student's rk in other courses affected?

In a discussion pf this paper, -Alan J. Donziger of Villanova
University praised gpector's work but raised some questions as
well. He noted tixat the differences between the P.S.I. students
and the control roup in terms of becoming economics majors and
in taking more dconomics courses would be statistically significant
if one accepted the 85 percent level.. He did not conclude from
this that P.§.I. §{s "scaring away eccaomics majors" or detering
students from 1k§¥g more economics, but he thought that a consis-
tent pattern of similar results would bear watching. Specgtor's
assertion that P.S.I. provides Begter preparation for work at the
intermediate macro level was seen by Donziger as "reasonal:le. He
expressed goncern, however, about the problem of multlcollnearlty
(See. the Soper-Thornton study cited above for further considecation
of this problem.) A basic questipn raised by Donziger is: "If

-
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- gtudents who had P.S5.I. principlés courses do perform-bett&r in
Intermediate Macroeconomics, dcer this mean that P,S.I. helps |
students °earn more (somehow defined) in furure courses, or does
it make them more proficient at taking examinations?” (Quoted
Erom Donzige;'s paper "Discussion on The Long Run Effects Of
Personalized System of Instruction in Ec nomics.” Villanova, Pa.:
Vvillanova University, 1976. 6pp.) q\‘ \
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Pietenberg, T.H.,. A Comparative Analysis of the Personalized
System of Instructign with the Lecture t2thod in Terms of Five
Alternitive Output Measures. Unpublished paper. williamstown,
Mass.: Williams Collede, n.d. Pp. 22. .

Tietenberg, T.H., "Teaching Microeccaomics Using the Personalized
System of ‘Instruction: An Evaluation,” in James Johnstor. Ed., .
Behavior Research and Technology in Higher , .ucation (Springfield:
Charles C. Thomas, 1974). )

Tiecenberg is one of the few to report studies at the inter-
_ mediate level —-- in'this case an experiment with P.S.1.. an" an
intermediate miCro course at Williams ColYege. The focus was on
five different outputs: (1) performanceé on the final exam; (2)
performance in courses taken concurrently+ (3) performance in the
macrc theory course; (4) performance in_subsequent m.cro course
electives; and (3} decisions on majoring 1n econdinics and political
economy. The lecture format was compared with P.S5.1. R ‘
7ne P.S.I. students could proceed at theit own pace (within
limits) and had greater flexibility in allocating the trme spent
on the course. The professor was aveilable for individual consul-
tation, which made it possible to “"personalize® instructdon by
relating economiscs to problems of interest to the student. The
course was divided into units, each unit containing an introduc-
ticn relating the material to previous units and.,'to the course in
general, & set of objectives, a set of procedures, and a set of
sample problems or qucstions. Upon achieving a perfect or near-
perfect score on a unit test,” the student would go on to the next
unit. Failing a unit test would have no effect on the studentts
grale, but it would slow him or her down. At the beginn.ng of the
semester the student would know what had to be done to €arn an A,
aB, aC, and so on. .

The 92 students participating were divided into three sc_=~
tions, two of which were taught ir. the conventional manner. A

-
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, standard textbook was used, but the P.S.I. group also recelved

handouts to supplement the text. Thési were designed to pro-
vide the kind of elaboration ordinarily provided by lectures.
Unfortunately, it was not possible to have one professor teach
both experlmental and dontrol sections, thus differences, in
teaching ability ‘had to be talen into aecvunt. Furthermore,
studantt®were permitted to select their .preferred section.

‘A ‘commdn final exam was prepared, made up of objective and
essay questions. This was constructed by the three faculty mem— °
bers teachlng the cou.se. Each faculty member graded one part of
thu testtwlthout knowing the name of the student whose paper was

’belng evaluated. The final exam score was the dependent variable

in a multiple regreSslon analysis. This was Yegressed against
several control variables. P.S.I. was a binary variable taking °
the value 1.0 for a student in the experimental sectlon and 0.0
for the control student. There was also an interaction variable,,
PSIGPA, which took the value of the student's economics GPA upon
entry int» the course if the student was in the P.S.I. section
(zero otherwise). A positive sign on PSIGPA would indicate that

.the benefits of P.S.I. were greater for students witl strong re-

cords of past performance, after controlling for the other vari-
ables in the equatior. SAT math and SAT verbal scores were taken
into account, as were age, sex, takiig the final exam early, and
the teachlng expurience (in years) of the instructor.

Tletenberg concluded that there was "a breakeven economics
grade point average." By this he meant that a breakeven economics
GPA exists when all students above that average are estimated to
gain more from P.S.I., ,and all students below that average are
estimated to gain fiore from the traditional method. The breakeven
economics GPA was estimated to be a C minus, in this experiment.
The P.S.I. format, it was estimated, led to higher final exam
scores than did the lecture method for comparable students, but
the difference was not statistically significant.

In courses taken concurreantly {including those otiiexr than
economics), grade point average for those cources was the de-
pendent vVariable. The breakeven €conomics GPA in this instance
was’ slightly helow a B. That is, of all the students who entered
the course with a B average in ecciacmics (or better), those who
were in the P.S.I. group were estimated to do better in their.
other courses taken during the same semester than those with com-
parable characteristié¢s who attended lecture sections. The re-
sults were not statistically significant, however.

Students involved in the experiment who took macro theory in
the following semester were further analyzed, with the grade in
the macro coturse regressed against the same variables used ih the
earlier model. The breakeven point was between B and B plus for
this group. P.S.I. students entering the earlier micro course

6.
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with a B plus economics GPA were estlmatea to have perfefmed,‘
better in macro theory than similar students who studied migro .
under the, letture method. Again, the dlfferences were th sta—
tistically significant. a ‘ : ) <
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. Performance 1n subseguent micro courses was measureésby
GPA in those courses. Here, the breakeven point.was b ween R e
minus and T plnsf ang- although those coming from the P.S.I. ex--
perience did better tban their peers if they were above the - -~
breakeven point and those below it did better if they hag heen
Ain the lecture sections, the dlfferences were not 51gn1f1canﬁ:
Finally, a tworgroup discriminant analysis was used to see
if P.S.I, affected decisions$ to major in economics. This analysis
uses a vector of independent variables to classify the sample into
twqQ groups where one knows_ the appropriate classification before- .
hand -- in this case‘ the groups beiRg those who chose to major in B
economics or polltlca1 economy and those choosing some other field.,
In his unpublished paper (p. 18) rr‘:J.ei:enberg explains:

"The ex post classification takes place by estimating a
linear discriminant function and using this function to

~ generate an estimated discriminant index. When the value:-,
~f the index is higher than some critical value, the ob-
servation is assigned to the first group. All other
observations are assigned to the second group. By exam-
ining the discrlminant function coeff1c1ents and performing -
the appropriate hypothesis tests on them it is possible to
study the effect of the teaching format on the decision to
majoxr in these fields and the statistical significance of
these results. (For the appropriate test, see George W.
Ladd, "Linear Probabrlzty Functions and Discriminant
Functions," Econometrica, October 1966, pp. 873-885.)

<

In this ,instance the bxeakeven grade point average was C. That
is, students enterlng the experimental course with a C average

, tor better) were sllghtly more inclined to major in economics or
poiltlcax economy if they wer&-im the P.S.I. section. Those with
a C minus or below were slightly more apt to major in that field
if they were taught by the lecture method. rr"1'1e differences were
far too small to be statistically 51gnlrlcant however

, Tietenberg concluded that "the P.S.I. format was neither in-7 -
herently superior nor inherently inferior to the lecture format

in any of these dimensions." (P. 19, unpublished paper.) However, .
he was struck by the "remarkable consistency in the distribution*® |
of these differences among students with differing...competence in
economics prior to their taking the experimental course." (Pp.19-20,
unpubllshed paper.) The students did seem to gain more from P.S: In
in all five of the educatlonal outputs if they had good records in

vA
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their previous economics ¢ourses. Tletenberg thought that P.3.1.,
therefore, might be "biased toward the-'more capable student,“ but .. .
.. Suggested further research on this point. -
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¥ Tolles, N. Arnold, and Peter J. Ginmdn, "Using an Audiovisual-
) \\\ygugpfiar Process in Macroeconomics," The Journal of Economic ,
: “Education: Fall, 1974, Volume 6, Number 1. Pp. 57-58.

" I
T Eﬁé*audlo—v1sual tutorial (AVT) process developed at the

. : StaLe Un1vers1ty of New York College in Geneseo permits the stu-
j?ﬁcg ¢gent to bear part of the responsibility for teachlng, and can be -
R ;Jused for *individual study and self-paced instruction. Usually o

workbook, lisfens ‘to an audio-tape, and viéws 35°mm slides which
i accompany the-tape. Difficult sections may be repeated, of course,
» and the student takes both a "self-instructional test" and a test

|
the student takes a pre-test, reviews the unit jmaterial in a < e ‘
|
|
I
I

for credit.” (See David A. Martin, Introductory Economic Theory.
,éew Yorks MoGraw-Hill, 1971.) -

* ’ € .

-

: When.the materials were used at Geneseo, it was found that the
"sfudents could complete a standard basic macrceconomics course in
ly exght weeks. The authors report that student evaluations of
VT were "hlghlj pos1t1ve. During-a sprlng semester the researchers
relied entirely upon sélf-study with the AVT materials. In the fall |
they tried a different aporoach hav1ng the students meet their in- . |
.. stPZuct n discussion sessions after having used the AVT materials. |
‘There 3§s also "class-assisted use" of th¥ AVT material. Student
i@provement was greater in the fal_., suggesting that the combination |
AVT and_conventional discusgsion methods may be superior to AVT .
. alone ‘*or t0 the traditional approach alone. The combination method .
<" seemed to be better for weak students. The authors pointed to the

-

-

.need for more controlled experimentdtion, however. (See the Becker
P ,and Salemi study., above, for an evaluation of the Gen&seo AVT ma-_ . @ |
terlal., Also see Walstad S study, below. ) '3 T ‘““~‘““’l
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Van Metre, Dale, Principles of Learning and Introductory Economics:
. A Discussion and an Experiment. Unpublished paper. Ogden, Utah:
" . Weber State College, 1974. 2lpp.

o Before describing his’ experiment with P.S.I., Van Metre makes
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A number of interesting observations about teaching techniques

and research. He notes that many studiés do not attempt tg—

- mateh _the modes of instruction with the particular kinds of
«learnlng to which they may.best be suited\" (P.—1l.) He dls—
o*'cuSSes instructional object;ves,and c1tes research showing that

tudent achievement in an Econoniics -ourke is significantly im-.
p ved when 1nstructlonal ‘objectives are”used."™ (P. 3,) Van
" Metre asserts that "people generally learn more when they are
actively part1c1pat1ng in. the learning process,' (P. 6) and that
a change in "the method of instruction has no logical potential
for changing student performance unless it changes what the stu-
dent is doing." (P. 7.) He feels that "learning takes place

within the individual accordlng to each individual's 'internal
conditions of learning' such as the desire to learn, willingness
to follow directions, amount of prior learning, etc." (P. 8.)

Finally, he notes that the lecture method "is likely to frustrate
those students who would like to learn faster and will penallze
“those students who...¢an't learn as fast as the course plan dic-

tates." (P. 8.) (Also see his artiecle "A Learning Theory of
Economics Instructlo‘g% Development " The Journal of Economic
Education, Spring lQ . 95-103.) N

Van Metre's experimént involved the evaluation g?“E“Course
patterned after the Keller method of P.S.I. Six units were pre-
pared, each contalnlng a list of objecvtives, a programmed study
gulde which accompanies a basic textkook, practlce exercises,

readinds on current economic issues and audlo—v1sual media. Exam-

inations were pi2pared for each unit. ~ Students+set their own
learning and testing schedules, but had to complete all six units

" by the end of the term. - Students could re-take the tests (using
different forms), which might raise or lower their grades. . Note
that Van Metre's use of the Keller method thus differs from that
of ‘some others wherein re- test1n9§could raise grades but not lower
them'. He would multlply scores on the first re-take by 0.92 and
on- the “second by 0.84 "to encourage the students-to study wmore

between retakes and to not use the tests only as learning devices.”
(P._10.) Furthermore, cach test.contained at least one essay yues~-

tion. Tutoriny was available daily, and unit workshops were held

~£&X discuss current issues and the more Jifficult course objectives.

There were also "extra credit discussions” dealing with the as-
51gned‘read1ngs 2n controversial toplcs Each student had to ~om-

niete all six units ~* a specified minimum performance level, where~

as in some colleges ' students were not reguired to finish all
of them.

The experimentas course was taught for three guarters du ing
one academic Jear at Weber State. Sections tauvght by experienced
professors using conventional approaches w:ire used as controls.
Van Metre controlled for student abilities by including ACT scores

—
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3 .and cumulatlve grade péint averages. The equatlon-(us;ng Jeast
C sqiares regression- techniques) also included a dummy veriable
- for.sex, .and. a dummy variable for teaching method. Part One of . :
o the-TUCE was used, Form A for pre-testing and Form B for post.
¥%v::w$he gap-closing model was employed. .This measures. the extent to. .
which the student c¢loses the gap between the pre-test scorg and, )
a perfect score. . The pre—test‘score is, deducted from the™ post-
test score to prov1de the numerator, The pre~test score is de~
ducted from 33 (a perfect score) to yield the depominator. (This
-is the "gap" or the student's potential improvement.) The result
is an 1nd1catlon, in percentage. terms, of how well the student
closed the gap. ' (This gap—c1051ng model is now widely used in .’
economic education research, but it.is still under study,  For
example, see Paul H. Kipps, Howard ﬁ Wilhelm, and Daniel R, Hall,
"A Note on the Use of Multiple Regression Afialysis in Studigs of
"Achievement in Economics," The Journal of Economic Educatlon,
Spring 1976, pp. 130-132.) e

-

The regression analysxs revpaled that ACT score and GPA were
highly significant (above 99 percent), and that the method of
teaching was 51gnxf1cant only if one accepts a level of 89.6 per-

.cent. * Students ir the P.S.I. course would be expected to achieve
6.7 pexcent more of their potential improvement than those in
conventional courses. - .

Van Metra hesitates to draw flrm ‘conclusions from his study. .
He points to svurces of model mxssnecif;cation, such as the lacgk
of variables to account for differencas in teacher abilities and
objectives. - Even 1 textbooks and obiectives are the same for
all students, he natees, ¥Teachers .might .emphasize some objectives o

more than others.  He tiLinks ~tHI% ”tﬁ@'matxv&@ions and. expegtations ’

of the teacher' mi ..t influense student performance. (P, 14:F ixw =
Student age, marital status, employment situation, and attihudes -
‘might also pave an effect. "The matur:.ty and motivation of stu- o

"+ dents ig isportant too, because more tespenslbilxty s placed upon
students in a P.5.1. course than in a ilecture course.® (P« -15.)
Othar xmportant,palnts made by Van Metre are a5 follows:

e T “To rgy that & given teacher will have success with, say,
group-discussion beceuss a study ﬁhmwed 1t auccns&*al f@r a gif-
“ferent instrictor doesn't make sensz.” ... "A teacher 3 ability to

instruct varies across mﬁthcd%..a.“ {P. 15.) “"Host previous
studies have wmplicitly assumed that a particular method 3is equally
effective for all types of learning or that there is only one type
. of learning outgom: n =lemehtary ecconomics. Future studies must
g distinguish amony types of lzeiiariag and do so under conditions
for more teacher wariables than did thas present study.® (P. 16.)
“Final test pnzfarmaﬁwﬁ 18 noL the enly method by ‘which teaching
efforts cian or'should be evaluamed.” .., "Our ability to measure
how waell the eleomentary oosonomics Sourse teaches studoents arti=
cudes towa¥d économies, inteilectuasl problem golving, alternative
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Ly value systems, etc. is’ very weak. He also don't adequata
. measure the extent .Lo”whith our ¢ urses teach students to logi-
o . cally handle new Situations using unfam;ilar approaches.” (P. 17. Y
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: Walstad, William B., An Alternative to the Conventional: The
Audio~Visual~Tutorial Method for Teaching Introductory College
Bconomics. Unpublished paper. Minneapolis: University of Minne- o
sota Centar for Economic Educdtian, 1975. Pp. 15. i ;
: &alsta&‘s study ﬁxffers from most cthers in “"o xespecta. T
L First, it is one of the few to dcal.with two~year colleges. y
.- . Second, several schools were included in the experiment, whereas ..
: most studies involve students from oply one institution. fhe. )

’ study was designed to measube the impact of David Martin'’s audio-
visual-tutorial (AVT) package, treductory Economic Theory (New
L York: MeGraw-Hill, 1971). (For other studies invo;ving this AVYT

) package see Eechar and Salemi,, and Tolles and Ginman, above.) -
AVT was compargd with the conventional lecture-discussion approach

both id terms of student learning and effécts on stuqent attitudes
cchara aconcn:as.

e

’
®

Three two~year olleges in Minnesots and three in hxsaouri
were ancluded in the study, and «sable data were collected on 330
students. Suudents at each gollsge wore randomly assigned to con-

~ wrol and experimental groups. There wete no significant differ
-, - BNCEE between gxoups in tegms. of agedistribution, sey, class, -
and previous colleg& w@xk. Each instructor Yeceived infommstion B

. abouil the study and attended a one-day wa:kshop to learn t¢ use
- - the AVT package. One instructor at &dﬁh college taught voth the ‘
' exgwrimﬁnval and control ¢lasses. ° . £, . q ¢
ST T
The AVT package includes 35 mh color slides, audxo~~apas, TR PR

and a worktext that includes instructional selfe-study nids. Eas'ri
) micro and macro theory are covered. - Afiter an introductory class

- session in whicn sﬁudasts were shown how to use the materials and
operate the =guipmeni, the students were to use the AVT package
for the next nine sessions in place of the usual c¢lass lectures.
Pye~tests and post-tosis viere adminsstered with each unit, If :
pecforpance on the post-test was poor, the student was ins..ucted
to review the unit and retake the test. Meanwhile, studdnts in
the control classes were covering the same concepts Via Iectur&1,
discussion. Instructors were available to help AVT studen

having probiems.

~a
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P Forms A and B of e TUCE were used for t@sting ecnnomic ,
f underéﬁan&lng ‘N6 sign¥ficany differesices were found either
on the pre- or post-tests batween experimen&al and ‘control -
.groups. A multiple linear regression shalysis was made, with
88%, age, pre-test scora, post-high school woxk in economies,
whether or not economics was, requi;edT/k:eucourse interest in
aconcmics, college attended, ané being in a control or experi~
- meatal group as the regressofs. The post-test score was the
“ﬁ”‘ depundent variable. THe pre-TUCE varigble was a significant
.0 .contrihutor te~stvdent learning, and signifigant différences .
w~ were found betweer a.l the colleges in regard to student ldarn-
.~ ing of economics, Walatad was unable to explaih the college I
. . differences, Thus, Walstad doeé not support the Tolles and 7 -
{V, Girman findiﬁg that the AVT progrym was more effective than con-
. yentional instructien. Giving it a more positive inteérpretation,
. however, he points out that his Findings do indicate that stu-
dents can learn economics on.&haix own by using the AVT package,
and that theyYwill learn &3 much 28 conVeﬁtionally taught stu-
dents. fhera Wwas no ’imgortant difference? ba£Ween contxol and
. experimental groups in terms of student post-course rat.ngs of
! economics, Welstad's conclusion is that “The AVYP method may
- oﬁier ecouomic instpuctors' and students an-altermative to the
i conventiohal without concern over a drop in student achievemdnt
or attitudes towards econdmics.” (P. 1-.; {For additional de~
tails see Walstad's The E:fec*ivenezs of ar Audlo-iutorial
Approach. for Teaching Introductory Economics in Selected Two-Yeaqr

., - Col.eges. Unpublished H.A. pager, bnivergi Ly of ninneabtau ’975 ) - .
f . . : ‘
® & % €& £ & & * it)*# s
;'r ?';N: ‘" "% e ) { “ . - - : . ')‘ . i > e ’
Wets lrvéémes,xiygﬁeaauring Student Effor: in the Econom.c Prin-
,;cinlgs Course. R*chmond,lvmrginxa, virginia Commonwealth Univer- .
kE #gﬁikg 1976~ 14pp.‘§Unpublished paper, subm&tmed to The Journal of -
57 Bconomic Edwcation.) . _ A . T

é} . )

’ Vietzel's study does nét concentrate on personal;zed, indi-
vidualized, or seif~pahed instruction, but his conclusion does
raise an important questxen about the advantages of.such instruc- .
taon. =~ -, g vo

\\*4; Illustrating his point with an indifference curve, Wetzel

asserts that an improved teaching technique (represented by an ’
outward shift of the transformation curve, where "Achievement .
, in Bconomics" appears on the horizontal axis and "Leisure Time"
appeaxs on the vertical) enables the student to liearn more eco- . -
nomics, enjoy more leisure (a proxy for anything otber than ’




- & . ¢
v studying ecdnomics), or.a combination of both. He found that
; student.’s expected grade and final grade were positively corre-
lated with student effort, significant at the .05 lewel, and
e that day students exerted more effort than evening students. -
‘ {For more information on the "effort variable® see the learning
- . ‘thgory of Richard B. McKenzie and Robert J. Staff in‘their book
] An Economic Theory of Learning. Blacksburg, Virginia: University
i . Press, 1974.) He supports °the belief that final grades are a
o - result of both effort and ability.® (P. 9.) There are implica~
Feoe tions of his study for research-on_comparative teaching technigues
s he Eeels. 3In his wo¥ds: "The incorporation, of decision making
«theory into’the evaluation process and its implicaticns for the

L

’ _/student's trade-off betwean achievement and leisure are guite im~ Jﬂ.ﬂ
., T ‘portant. The real adyantage of TIPS, personalized instruction or 7 w.
th, '~ steaching by television, may not be higher achievement in the i
" . course under consideration. The real advantage may_ be that le&s .

& . " real effort needs £o'be spent on that particulan cbirse which
. leaves more student leisure time available for qfher purposes the.:
2 . ¢ student hag in mind."” (P. 10.) - : o .
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"George G..Dawson, Professor of Economics and Acting Dean
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Associste Director
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o Donald X, Park, Assistant Professor of Business and Econonics
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Profeasional Staffs ‘.

e

Ralph F. Baldwin, Profe.=or of Business and the Humanities

Ziizabeth H teltenpohl, Associate Professor of Education

 Jelfrey Sussman Assistant Professor in Economics

choada Wald, Professor of Educstinn and Acting Associate Dean

<

§ “zatarx

Sandra- Scharf

Lty f

4

Frank Flecher, L.structor jn Economics and Public Administration

Raphael O, Lewis. Assistant Professor of Business and Economics

Note: While Lne persons listed above are most directly involved

in economics and education, 41l members of the fuculty are invited
to partivipat®e in Center projects and programs in accordance with .
their interezts. For example, fhculty members in the general araa

of health sciénces have reademanuscripts on the econdomics of

i . "~

ealth.
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