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INTRODUCTION

Thirty years age Sidney Pressey (1926) published an
article desoeribing an aspparatus for presenting multiple
choice questions wvhich gave the student immediate feede
back regarding the correctness of hils response to the
questions. Although this device was intended to be a
"testing machine® rather than a "teaching machine, " 1t
ie often generously designated the status of being the
first teaching machine. Preassey's machine had little
impact upon the educational world and for a generation
teaching machines were all but forgotten. In the 1850's
B.F. Skinner began the modern movement to sutomate edu-
cation., Psychologistz, but as noted by Bugelski (1964,

p. 208) "not necessarily as psychologiste" have been
largely respongible for the recent excitement about teachw
ing machines.

Although sundry types of devices have been desigﬁed
for presentation of pregrémmad material, the material,
itself, probably has not received the attention it warrants.
Many aspects of programming are bzsed upon apriori reasoning
with only 1imited benefit of supportive research. A poten-
tisl programmer has few resources to which he can turn when
constructing a program and this problem becomes particularly

acute when he becomes concerned with the sequence of his

program,

[y
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sﬁ&nﬁé% K19§&)'has provided s theorsticsl basis for
pr@gramméa.instﬁﬁgtibn'thrgugh an application of contin.
g&ngkéggﬁ‘?exnfﬁraémga%-gnﬂ‘3&@@%3%1?& a@p&aximatiaﬁs;
He emphosizes the use of ¢lectrioal or mechanicel deviees
so that reinforcement for the right answer will be immedi-
até, end go the 3@ggn$r-§gﬁ_pﬁﬁgﬁéég‘%t hig own rate.
The gradual elsboration of complex patterns of behavior
snd the maintenance of the behevior in strength is schieved
through the succession of & lerge number of very smell
s%éps,thﬁ»?ﬁiﬁfﬁfaémenﬁ sontingent upon the accomplishe
ment of esch steps Skinmer 414 not, however, provide
specific guldelinse for a progreumer to use in developing
& progreme Evans, Howuwe sné Glaser (1962) attempted to
provide guldelines for prograumers iﬁ‘tkavfarm,@f the
“RULEG" system. The BULEG system is a plan by which a
g@@gwamﬁéﬁ may ovgenize his materisl into two classes,
rules and exempless these rules snd exemples sre then
organized into ??ﬁmesvaaﬁ,maézﬁiad until s gatisfactory
sequence ip developed.  &;ﬁha&ghAﬁhi$_ayﬁﬁamvmay be of
uge in designing short sequences, it provides litile
direction for the orgsnizetion of an oversll progret.

Some investigators have raised questions regarding
the effects of sltering the soquence of programmed
QQQQYQQESé' A pelf-instructionsl geometry progren was
developed by Levin am&,éake#,ﬁlgéa} ané was preseated
in ¢ standavd end vané@m;afdar‘§@~twa_ma%ehe& groups of
eighteen second grade public school childrens It was
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coneluded that the dats provided no support for the eon-
tention that item soquence is en importsnt varisble in
self-instructionsl programs. These guthors felt thet the
order of presentation may(not) be an(uy myaﬁtan@ vasiéblé::>
in all cases. Purther dlissection of sequences was rece-
ommended o8 a means ef_&asaﬁiﬁ&ng and comparing sequential
structures of programs. In a similar study Roe, Case gnd
Roe (1962) alsé'ﬁaaaa that the sequence of items had no
significent effects, and felt that sequensing of items
may be é fuﬁaﬁa@n_af,variahggsvauah es length of progran,
information content of items, end individusl lsarner
differences, “ |

In o recent study (Newton and Hickey, 1965) it was
pointed out that if 2 sequence wes even moderately complex,
it may be necessary to learn seversl independent subcon-
cepts in the process of learning the program, and even-
though there may be no aspriori basis for arranging tha'
subconcepts, thelr mrfaﬁgamemﬁ may effect the efficienocy
of the oversll 1§arn1ng‘@r'reeént&aa. Three variables
were considered in this study. Order was the first vari-
sble to be considered snd was defined as "the placement
of a subconcept relative to other subeoncepts being
learned”, 4 program intended to define CGrosgs National
Produet (GNP) was composed of three subsequences: one
defining the conocept af‘aénaﬁmytian spending, snother
defining the concept of investment and & third subsequence
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ﬁefining terms which vwere bnsic to the underetonding of
tho progrom. /Any of thene could bo lonrned first, socond
or 1oot, Tho second voriobls considered in that study
wap "the effeet of arplyin~ wholo or prrt lencrning procode
urec %o inclusion of subconcepts in the program”, ,?ar%u
lorrning could toke plree if all of the subconcepts vore
leorned first while "whole learning® eauﬁﬁ'aaenw if the
pubconecpts vere prosented as they were needed in the
overacll proprem, Thie voriable vos smrnipuloted by adjuate
ingz the position of the two subconcopnte af'iﬁvaaﬁmeﬁt ang
consupption spending with respect to the concapt of GIP,

Tho dircotion of the progren won the third vopisble
t© be congidered, A principlo or rule may be preosented
before the neaning has beoen doveloned or the principle
may bo developed produslly. This voricble can be manip-
uloted in tvo wvays; 1% eon procced toward or away from
the statement of the nnjor principle or 1t can aleco bo
en indication of the directiond 1ty within the subgone
copts. Duch o propremned socuence is presented praphicclly
in Pipure 1. A concept, such ag GNP, nay be composed of
soveral subeooncepts vhich we ¢nn enll A, B and C ond ench
subconcept i¢ eloo composed of groups of frames vhich
are secuontliel ond ere reprecented by lower coge lottero.
GIP cen bo prerented first in the progran followed by
A, B ond C {in ony order or position) or it may cone nt

the end of the progrom safter the A, B ond C sub-gesusnces,
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fig. 1. Craphic illustrations of the variables of
sequence dircetionzlity.
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In & similar menner the groups of items comprising esch
gubconespt may be ﬁiveéﬁﬁéntgwa?duﬁha major definition
of %haﬁ_sﬁbﬁﬁﬂaﬁﬁﬁviﬁ'aﬁ a«~b-¢ geguence or the direction.
‘8lity could be sltered by reversing the presentation in
a c-b-a segquence. }

In the study by Newton and Hickey these two variadbles
of directionslity were confounded into one. When GNP was
defined at the beginmning of the program the subconcept
directionelity wes also reversed end, when the concept of
GNP was at the end of the progrsm, the sube-sequences were
also directed toward the definition of ﬁh? gubeoncept,

The concept of directionsliity is not peculiar to
programmed instruction. Wittroek (1963), for example,
wag concerned about the effects of providing a varying
amount of direction. vDﬁ?@@tiﬁﬁy in this osse, referred
to the amount of help in the form of rules or snswers to
problems snd di& not specifieslly refer to progreumed
learning in which this can be controlled by the placement
of vules or definitions with reference to the overall
seouence., It was found, however, that sn intermediste
amount of direation produéed the grestest retention snd
transfer, while the "meximum® amount of direction produced
the grestest initlel lesring. The minimum direction
group was least effective on initial leanring, retention
snd transfer. Haslerud snd Meyers (1968) had previously
fournd that transfer was better with principles that were
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independently ferived even though learning had been better
when the rules had been given., Applying these concepts
to programmed instruction, @agﬁ%-anﬂ Brown (1961) found
that “Gulded Discovery" tended to result in better per-
formance than thé gsme program in & "Rule and Exsmple"
geguence or a "Discovery"” seguences

It 4s difficult to compare the results of the ebove
three studies other than to state that there were differ
onces in performasnce gnéd retention on 1aarnkng~tasks when
the smount or type of direction was varied. Although
the study of Newton and Hickey d4id not use "direction”
in exaetly the seme context as the sbove studies, the use
was sinilar in that under one condition of directionality
the rule was presented first befors the meaning or gener-
ality had beem developed while in the other condition,
the learner developed the rule gradually which is similar
to lesrning by "discovery“.

In the study by Newton and Hickey (1965) three variables,
order, position, and directionality (oversll directionslity
confounded with subeoncept directionality) were manipulated
in a progran designed to define Gross Nationsl Product
(GNP). Three meassurement criteris oft time to complete
the program, number of errors usde on the pregram, snd
the scores obtained on o test sdministered immediately
aftorward were considered., It was found that error scores
were insensitive to variastions in the program, An inter-



8

action effeet bstween pogition and directionality and a
triple interaction was found in the test scores, Both
position and directionality mein effects were evident for
the time sgcores as well as én interaction between order
;and position. Thus, it was found that the relationship
. between a program and 1ts effectiveness may not be a
simple one and many variables must be considered in deter-
mining a program's effectiveness,

This study is a modification of the above research.
Two major changes were made, however;'(a} the variable
of order was collapsed since it did not appear to have
as great an effect as the other two variables and
the program was counterbslanced to compensate for this
effect; (b) the variable of directionality was reclassi-
fied as one variable of overall direectiocnality and a

second variable of within subeoncept directlonality.



METHOD

Subjects

All subjects were volunteers from introductory
psychology coursee at the University of Omaha, Evefy
student in an introductory vsychology course 1s requested
to participate in two hours of experimental or research
activities, but the student can decide for what experimeny
he cares to volunteer, FEach of ninety-gix students was
randomly placed in one 6? twelve experimental groups
using one of twenty~four programs. Twenty-four
programs were necegsary in order to counterbalance for the
order variable previously noted. The subjects ranged in
age from eighteen yesars to forty-three years with a medlan
age of nineteen years, Fifty-one of the subjects were men
and forty-five were women. No age or sex was dispropor-
tionately represented in any of the ﬁwelvg gr@upa. ,A1~
though no previous enrollment in a collegse economic course
was conslidered a prereguisite for this experiment, four
inﬁivi&uals who had tsken previous college economigs courses
participated in the éxPeyimeﬁt and could not be included -
in the analysis. Thirteen other students falled to complete
the program during a fifty minute class periocd z2nd one .
student falled to follow directions and was also excluded.
Therefore, one hundred and fourteen students participated
in the exzperiment, dbut only the results of ninety~eix were
included in the analysis. No ewxperimental condition was

digproportionately represented emong these individuals.
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Materials

A fifty-nine frame congtructed respompe program was
uped under all exporimental conditions with enly the
gequence being chsnged for each experimental condition,.
The sequences were typed and errsnged in booklets,
5% = B% inches in size. The horizontel format used by
Hollend. end Skinner in the Anglvel Behavior (1961)
was used in order to mmmim gha m@javtzw opportunity

to look at the snsgwers before they hed written thelr
responges on snswer sheets. Coples of the progron end
t‘h& snswer sheet ere presanted in. Appendises A ond B,

. The program was extrasted from the portion of the
Entelek .(1963) economics program whish dealt with GNP,
Newton and Hickey had made some modifications so that
eacﬁ pm&;ramae@‘smt was gefme_a; alone and was not de-
pendent upon some preceding sequence. These modifications
were retained in this experiment and no further altera-
tions were made, The definition of GNP used in this
program containg four besic clusters of frames. The
cluster involving GNP itgelf requires thirteen frames
and tles together sll of the other terms. Fourteen fraues
composed a unit of definitions basie to all of the gub-
concepts. The two subconcepts of comsumption spending
and investment both required sixteen frames. A thira
subconeept, government spending was not utilized in the
Newton and Hickey etudy due to its complexity and lemgth.
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This subconcept was also excluded in this study,

The ten-item multiple choice test designed by Newton
end Hickey to use as a messure of teaching effectiveness
was included in this experiment. The test provides in-
formation other then that eveilable from an analysis of
the program and gives an indicstion of the smount of
transfer which may result from the program, A copy of
this test is slso included in Appendix C.

Design

The twelve experimental conditions generated a
2 x 3 x 2 factorial design. Overall directionality hed
two levels; the program either started with the thirteen
frames defining GNP or terminated with these frames.

There were three levels of the position varieble, Position
was determined by the placement of the two subconcepts of
consumption spending end investment relative to the cluster
of basic definitions. Both concepts could be lesrned

first followed by the definitions; both could be learned
after the basic definitions were learned; or one concept
could be learned prior to learming the bagic definitions
with the other concept learned afterwards. The third
varigble wes that of subconcept directionality. The sube
groups couléd be defined in thelr original sequence, or the
independent parts of the sequence could be resrranged, in
this case, reversed. Thus, if a subconcept sequence was

originelly composed of parts a, b end ¢, in its reversed
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forn, ite compmonents would be proscnted in o e, b, 8
cecuenca, One exception to this pottern wos nmede in the
cubrroun definin- GNP wvhere a poart compoced of o rin le
frrrne vea found not to be indeneondent of the proccding
froeno. Inoctezd of reversing the cecguence ¢ompoocod of
prrts §, &k, 1, m, n the altered form wang in the soguenco,
n, 8, ¥, 1, j vhich meant that only ~ ein~le freme vnn
not reversed with roopset to the othora,

The vericblic of Order vop collopned but the progrrmo
vere gounterbolrneed to cecount for 1%s poseible effoctnr,
In othor vorde, if the subconcent of consumption sponding
wag preronted firest on one pro ram, it vould be counters
baleneed by 9reﬂ@n%1ng the cuboconcept of investmont firod
on ite countorpnrt. The prooram ie prescnted in outling |
forn in Appondixz D and the sequenecos of the tventy-four
prozrens in Appendix B,

Procofdure }

All mubjecto prrticipnted in the aﬁperimenﬁ“ﬁurlng:a
pericd in which they hrd no achoduled oleases., The number
of cublect in n serolon voried from one Lo twenty; tvo
cubjeetns vere tentod individunlly rnéd there uvoro sevorsl
smcll groups composed of tvwo to five individusls., A
tope recording wao ured to progent the inctructions and
the i1llustrations noted by the instruations wvere Grown
on the blackbonrd in front of the rcom. A copy of tho

inatruetions is included in Anpendix F, Vhen o
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subject completed o program, the program and snswer sheet
were collected and the multiple cholice test was immediately
provided. The sessions were péecﬁarea to make sure that
the sublects followed the directions, worked indepena&ntiy
and hended in their programs immediastely after completion

80 as not to affect the time scoras.
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The performance of the twelve groups were compared |
on the basis of three erditerist the number of correct
responses on the multiple cholce test, btime, in minutes,
to complete the program end nuvber of erronéous response
on the program. The mésn scores of all the groups are
presented in Toble ) for these criteris. It should be
noted that the mesms obtaines on this date are comparsble
with tﬁﬁ% proviougly obtained by Newton and Hickeys
There was s tenfency, however, for the subjects in this
study to regquire elightly more time in completing the
program (4ifference of mesns 2.10 minutes), but to make
feuer errors (difference of mesns 2.69) and scors slightly
‘higher on the test (difference of memms ,76)s A coumparison
between the two studies would be of 1ittle value singe
different varicbles were under consideration.

It s wﬁs&ma thet & cortain smount of subjestivity
sould be present in determining the number of errors made
on the program. This was avoided to a large extent by
counting an snewer incorreoct in most cases if 4t was not
identical to the one reguired in the program. There wes
& total of fifty.-nine frames with one hundred eight
responses. The responses, rather then the fromes, were
tabulated for errorsy thus, making 4t possible for s
subject to make several errors in one frome, This, in
addition to the stringent scoring, produced high error
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scores, but, hayefuliyg insured scoring relisbility.
Analysis of the error scores revesled no significant
difference at the .05 level. These results are consistent
with %&@se'obtaineﬁ by Hewbon end Hickey ond investigations
using rendom séquences {Levin & Baker, 3963, Roe, Casge &
Roe, 1962). The Analysis of Variance for the error scores
is prosented in Teble 2.

TABLE 2

ummay ',‘ of Anslivals
] "H*V" A 'g Q) ' » f
A (overaii direetiana%&tyf 1
£pasi%x¢a of subconcepts) 2 106.7
fsubgr@uy directionality) % 1.50 ,92
1
2

When test scores were subjlected to snalysis, ne
significant differences smong main effects were evident.
There was, however, a significant interaction effect
bétween,yéﬁiﬁian gnd directionality within subconcepts
{(P=b,15sp +05). Heen scores for this criterion are
presented in Pigure 2 and a summary of the analysis
in Table 3.
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.. ... TABLE 3
JKW_,$'r4*gru An,,ﬁu,, £ Yaris ance of Tent Scoreg
_Source of variation @§ M- R
E {overail & rectionallty) j}~.f 508 1.36
B {position of subconcepts) 2 1,26 «34
C. €smhgwﬁuﬁ directionality) B #37 «05
AB 2 1,87 + 50

! 1.08 28
2 15,39 ' b5
c 2 e ,.?93& ' ‘ st

A 3&gﬁi£ieant at the .95 ievel

Such a ralaﬁﬁans&ip between y@&iti@nkanﬁ withxn sub-
a&ﬁsept &&?@@ﬁi@naiity ia &iffieui$ %@ e&p&ain, When
aabeoacep% ai?eetienaaiﬁy'was unaltered, traasfer was
best when both subconcepts were st the end of %he program,
end when gﬁb&@ﬁa@p@ ﬁ%r&cti@naiity was reversed, transfer
was best if both subconcepts were st the begimning of
the program.

h 84. L o GNP  Start

o @ GNP End

Ta —Directionality
Forvard

___pipectionality

64| Reversged -

Téﬁﬁ,$§9?$ﬁ

54

T

Position of subaeneepts
Figure 2. Test seeres a8 related to program sequence varisbles,
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Since the test was ghort and ite ?e&%éb&lity-&a 
undetermined, one must slso consider this as s possible
source of verisnce which could account for the results,

It should be noted, however, that ﬁaw%@ﬁ*gn& &i&kéy.alsb<
found an intersction effect h@tmeaa‘”ﬁi§e¢%§aﬁ&ii%y“ o
end position. One could suruige that aébéaaeepéiéirécﬁiéaﬁ
ality accounted for the relationship rather them oversli
directionality.

The study of ﬁaslerué end. Eeyers €1958} imgxieé that
inﬁepgnéeﬁtly aariveé yriaeiplaa ara more traasferableg |
this mmu@é;aﬁaﬁuﬁﬁ_faw,sha @Gg%ﬁiV@ﬂ@ffeaﬁﬂ of p@@itian‘
and subconcept dirgctionslity at the end of the program,
“but the_sgma,ﬁff@é% &a,eviéan¢$é if both subconcepts are
at the beginuing of the program snd eubconcept é&ré@ﬁ&@a*
ality is reversed, ..Ma&iﬁ%,ﬁ@%ﬁﬁlﬁ@ﬁ% have long been
aware of &nﬁe?fereaaa‘effecﬁa pccuring betweén the time
when something is learned and when it is recalled (eg.
Bunt, 1961); these effects may possibly also take place
within the leaming materiel in conjunction with specific
items rather than items at random. In other wér&s; con-
tent of a p?@grammea sequence may determine s relationship,
but these relationships may be extremely subtle and complex.

This study failed to find a triple interaction effect,
but since this study did not manipulate the varisble of
"order” and directionality has slready been asccounted for
An terms of subconcept directionality, one would not
anticipate such an effect,
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TABLE &
e Sumary of Analysis of Varisnce of Timo Scoves
201 prce of varis &a, . ar s ]
A loverall directi enalityg R _é;?& Y
B syes&tian of subconcept 2 11.29 B0
C (subgroup directionality) X B1,76 1 2420
AB 2 . +30 +01
i 1 - 1B.26 + 51
2 1;-«3‘3 .55
95

@%m@ ﬁﬁ@?@ﬂ ware n@t ?@uaﬁ t@ exh&bi% any- gﬁg&ifiwanh
effeeta @f tha &an&palateé p&agrams, Newton ané Hi@key
(19653 had tﬂaﬁainﬁé m&m mszsam end éivaeﬁienai&ty main
affesbs as well as an &nﬁeraaeien b@ﬁween order ané posie
tion, ﬁane of thes& affa&%a wers large, h@wavar, and the
faiiura er th&ﬁa effa@ta to he manifest ney ha‘éae to @&
large within cell ¢r~axpe?&mem%al error variance in the
prasent study. | |



DISCUSSION

The results of this study lend support to previous
research (Levin & Beker, 19633 and Ros, Case & Boe, 1962)
which implied that manipulations of & @régraﬁmgaisequﬁnae
had 1ittle effect upon & lesrner's performsnce. On the
@tﬁ&ﬁ hand; the results elso support pra%&eus éﬁﬁaiasiaas
that @irectionality was & variasble affeaéiag transfer of
a verbal concept (Newton & Hiékey, 19655 Wittreck, 1963
and Haslerud & Heyers, 1958}.

Hunt*s (1961) conclusions that'iaterfergnee effects
may be related to the position of en instence within a
series of instances defining a concept was supported.
The results were not clear, however, as there waé no
position main effect ond only when an intersction with
subconcept directionality was considered did this
Yinterference effect” become spparent. Actually, the
effect wag similayr to what ig obgerved in o serial posi.
tion curve in rote &emaﬁi@atzan; the closer the subconcept
definitiéns were to the beginning or end of the program,
the higher the measure o7 trgnsfer. Overall directionality
failed to produce a significent effect, but the dats
suggest: that under certain circumstances this may have
an effect on transfer, When the length of the pregrsm is
thanged or when two programsg are eomﬁarﬁdg the phenomenon
of directionality would depend upon the length of the
program ag well ss the number of subconecepts invelveds
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in other words, it would be difficult to distingulsh
between subconcept ﬁar@aéiﬁnality end overall directionslity.
Gagne snd Brown (1961) and Newton and Hickey (1965)

found that time to complete the program was a sensitive
measurement criterion, but in this study, time. was ?@anéT
to be an &ngeusxhi?é index. Newton and Hickey hed prew
viously found that the order in which the subconcepts
were placed to each other produced an interaction effect
with position, ond the $éet that the order varisdle was
‘not considered 4n this study may have contributed to the
error variance,

Research has zﬁeansiaﬁéntly shown that the sequence
of programmed materiaml may have an effect upon how e
program is learned or how it g trensferred, Certainly,
more extensive and conclusive research is needed in this
srea, Just as a machine must be tested under varying
eonditions in order to determine its optimal efficlency
before it is mass produced, so must s program be tested
to determine ite most efficlent sequence end design.
This study constitutes enly a small step in that direction
with a gangiagggagrammaé geguence,; but tends to emphasize
the importance of such research before materials are
placed on the market. Every day new yr@grammeﬂ materisls
are developed and unless efficacious programs aré pro-
dueced, programmed instruction will lose its status among
consumers and, consequently, an eduecstional tool may be lost.



BULIARY

In ¢ previous study, Heovton ond Hickey {(1965) conw
sifdered the offocte of thres vorloblas unon ~ pro~pamn
sccuence defining Grooe National Product. Tho throe
verirbloo wverat (a) erder, or tho plocomont éf one concent
with reopest to onother; (b) position, or the loc~tion of
subconcents vith raesmect $o the overall program; ond (o)
directionslity or chether a prorram procefed to or fronm
tho mnjor coneent or subean@aptt Diresotionnlity could
be dofined in terme of the ontire progrrm or in toras
of directionnlity within subeoncepte. Since theoe tuo
varinbles were confounded inte onc varisbls of dircotion-
ality, tho intent of the present sgtudy vas %0 sepnarotn
the tvo ond eramine their poscidble effoctn.

An attempt wrs mnde to repiiamta the exporlmentol
conditions of the ntudy by Beuton rnd Hickoey., The ﬂaée‘
prosranm, enover cheot, instructions, georing eriteris
cnd teots were uned., Tuo chanses vero madet! () tho
vorichble of Opder wns eollapsnd end controllsd throush
counterbnrlrneing and (b) the vrprisble of directionrlity
vap divided cond trerted ne one varicble of subconcent
direcetionality onA a recond of ~vornll 8ircetionnlity.

The rosulto vere rnrlyzed by n 8 x 3 « 2 footorinl
desipn, Thore wore no sirnificnnt difforencer oronr nerhs
for error scoren nnd time coores, Tronsfor, aﬂvinéiaaﬁeﬁ'by

acores on o tent nminictored im-edintoly nftor tho
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progranm was completed, was geneitive to menipulations
of the program, An interaction effecect between subconcept
directionality and position waes significant ot the .06
level. Thie relatilonship appearel to be complex and not
clear cut., The need for further research was emphasized
as research is lageging behind commercial construction of
programmed materials and the consequences may have grove

effects upon future usage of prozrammed instruction,

180207
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price

seller
price
noney

exchenge

seller
buyer

buyer

gseller

{or reverse order)
exchange

good |
gervice
{or reverse order)

price
exchenge

26

Let's gay you waat to buy 8 pare
%iaula? Zood-«foy example, a ball
int pen. First you, as the
uyer, must agree t@ pay the ..
asked by the geller

1
When you end the _ have sgreed on
a_wwﬂw, then you may exahanga your
for the pen.
2

Swapping money for goods is just
one kind of exchange. Let's cone
sider snother situation. Suppose
you offer your gervices as & sales
clerk In ____ for s wsge.

When the . of the sévviaé, in
this case you, and the ___ ,

this csse the store, agree ta X
change your work for WO, you

have token part in a trange
hetion,
b
A merket exists when o . end
&graﬁ on terms of f@? _
@“f’”n,. gervice. -
5

What is exﬁhangeé for an agreed
upen ﬁwiae may be either a ____
or a "

Whenever s buyer snd selier have
agreed upon & _____4 ond an ____
takes place, there is a market.

7



buyer, sellep
{or reverse order)
eﬁahanga

008, service

or reverse order)
prxaa

price

geller
price

narket

market

multiplied
10,000

27

In any case, to have a market we

mist he able teo iéﬁﬂ%if&‘?@ﬁ?

&hava@teristiesz A

%Q A . and muat ag@@e to
* . @

g&:_ . or . for a given

TR e ®

8

Before My, Buyer can exchenge his
meney for a gr@ﬂﬁa%; he must sgree
to pay the . asked by the geller.

9

ygﬂge that ﬁhe product in quéstion
3& & $3900 sutomobile, Omly when
the buyer snd ___ agree on the __
will they mske the exchange,

10

Since the buyev‘aﬂﬁ geller have
engaged in s market transsction,
the price &p@n,w;%ﬁh they agree
is called the ___ price,

11

In the 3833 of Mr. Buyer and the
sutomobile, the ____ price is
$3900.

12

If ceonsumers purchase 1@¢@@ﬁ balil
Eaint péns at a market price of

7100 eanch, the ﬁ%& ket value of
a&i %he-ps;$ equals the price of
each ____ (multiplied or divided?)
by the quantity purchased, or

13



value
84 militon

28
If 1000 business firms each pur-

¢chagse 8 new delivery truck at s mavs«

ket price of SLO0O aplece, the

mavket . of all the 1000 trucks
15 %@&

Drinking a coke on a hot afﬁarnaﬁn
st the ball park satisfies youp

“thivet, As a watter of fact, g;m

satisfy

goods and se?viceﬁ that we buy sre

o gold to . some need of everyday
’ &ivﬁﬁ&@
15
The goods end &9?@&@&& that we buy
to the ____ of everyday living
are aailea fﬁwaw, r gopds snd

satisfy
needs

gonsumeyr goods

gervices

good
consgumer 39?‘&%3@

consumers buy to’
satisfy the needs
of everydsy living

16

B@ba@ﬁ?a H&?ﬁ%ﬁ?@ Store supplies
congsumers with goods such ag hards
ware and floor GQV@@%&@& These
are exampaes of ’ »

S o N . Y4
D@hsaa*ﬁ ﬁarﬁware Store will alﬂ@ ’
perform servieag f@r its oustomers,
such as a%argﬁ 4 ing lawnmowers and

0:

installing 1 aam; These are
exanples of consumer ____ .

- 18

A gasaltne station sells gasoline
which is & consumer 4 anﬁ also
mekes repalrs whieh ig a . | e

o 19

Thusy eanaﬁmer gﬂﬁﬁﬂ and pervices
are those goods and services which

20



money

all consumers
{or equivalent
expression)

consumer geods
and services
congumers

consumaer g@@és
and services

all congumers
consumer goods and
services

all buspinésses
consumption spend-
ing

congsumption
gpending

29

Just as buginesses spgﬁ& noney, .
congumers must gpend . to buy
caasuma? goonds aﬁé gservices.

21

Let's consider not Just the money
spent by one consumer, but the
money spent for consumer goods
and gervicae by #was {your werﬁs},

22

Although iﬁ&iﬁi&a&i ﬁaﬁsumers Pro«
vide examples, ﬁlt&mate1§ we are
concerned with all the #¥% pur.
chaged iﬁ one year by'a11 Ro,

23

%h@ ﬁa%a& ﬁmﬁﬂﬁt ef money spent by
all consumers in one year to buy
all the " zupplied by all busi-
nesses is ealieé songnmption gpend-
m@g

24

T&e smount of money spent by %*¥®
in one yeésy to b %h@ ®23% produced
by @*“ is. @3&19&

25

“Sp an&én " and “eongumotion sponds
&ng“ &a not mean the same thing,
Lot's exomine the ijnmportant
éiffevenaaa betuween the terms

“spending" and "____ "

L 26
It zs-aeaasaawy thaﬁ spén&ing be
fg§ fl}ﬁu 'a't i goods sg seggicea
Progues ,;gg ¥ i or &
ﬂ&ﬁﬁ? spenﬁ to be é%aaﬁifieﬁ a8

-

27

sonsumption spending



no

no

'ayraﬁn@aﬁ‘thzs

yeay

3¢

Suppose that you pay S400 for an

entigue clock. Is your 8400 an
amount of consumption spending?

sssiirminonis &
« 28

If My, Dobson buys a new delivery

truck for his hardware store, would

this be classified as eonsumption.
spending? %®%,

. 29
Thus, only when money is gpent far
congumer goods that have been %%
is 1t eclassified ag %%a,

30

Mr. Dobson of Dobson's Hardware
Store reasoned that it takes money

consumption spend- to moke money. He decided that he

ing

delivery
sales

sale
delivery

gag%tal
delivery

¢ould increase pales and thus make

more money, if he purchased a de-

livery tru@k. The truck would

gerve tuwo ; rpasaaz

1. permit the ___. of consumer
goods pavchaﬁaé at the store

2. increange ___ . and thus wmake
more mMONey.

31

A1l items, &ika My, Dobson's truck,
are called ¢ 1 goods if busgle
negses buy them.for the (1) produce
tion, (2) s or (3) ___ of
gonsumer goods or gervices.

. . 32
Hr. Dobson's new truck is & _____
g Ak
Dobson's to the consumers.,

33



cepital
production

capital good
sale

hua&nessea
production, sale,
delivery

{any order)

money

all hus&mesaes
-{or equivelent
expression)

ﬁa@ita& g@oﬂs
all businesses

capital goods

31

An ice cream machine is &

good in the iee cresm hu%&neaa
%eeamsa it is necessavry for the
of 4ce cream.

A

3b

”%a take care of his expanding

business, Mr. Dobson also purchase&
& new cash register. The cash

" vegister is & . . because it

is necesgary for the of conw
sumer goods and services.

35

?haag eagi&al goods are . znese bought
* b@eauaa~thﬁy are necessary
?ar the " y o0 . of
@énanmer-gaﬁﬁa aa& aervi@ea‘

36

Just as e@néumﬁrs sganﬁ money s
buginesses must spend _____ to buy
ﬁa@iﬁa& g@@&@. ‘

37

&a&‘s consider not just the money
spent by one business, but the
menay spent for ocapital ga@és by

38

&1thaugh inﬁzviéﬁal businesges
provide examples, ultimately we sre
concerned with all tﬁe *ﬁ* pur»
chaged in one yegr by *

39

The tata& am@un% of money spent
bg businesses in ane year for all
® 45 called iny t

40



all businesses
a1l capital goods
investuent

Investument

invegtment

would not

no

produced this
year
inv&aﬁm&n%

85 miilson

32

Thueg %ha amount of money spent dy
i in one: yeav f@rlﬁﬁ% is aa&laﬁ

L5

“Business gpending” and "investment"
de not mean the same thing. Let's
exgitine the importent differences
between the terma ”rﬁs&ﬂess ﬁpending”

and Y___."

b2

zt i nagesﬁayy that s enéing ba
xgﬁxg i@r’ﬁha m&aey spémt va
he @1@383?&@& as,m“mw, | |

4

“ o h L3
Fbr*axamgle; J@$~Haule? buys a seconde

hznd truck for hie small delivery
services. The $1500 that he paild
for the truck *#% {(would/would not)

be classified. as investmeaﬁ¢
il

$up§ﬁse that @@myany’é ‘gpends 54000
to huy-st@aks and bonds issued by
Company B, zﬁmgg‘ﬁéfia&@iaag is
cempany A's 34000 en investment?

15

Thus, only when money is syent f&r
gapitel goods that have been
is 1t Ql&%&ifiﬁﬁ ag wee,

L6
If manufacturers of consumer goods
purchase 1000 lathes at a market

price of $5000 each, the market
value of the 1@6@ lathe& g vo%,

b7



market value

market value

investment
market value

eansumptica u

spending
market value

goods
governnent

in one year

33
Let's assume that 82000 end $5000
lathes are the only two kinds proe-
duced and sold to businesses in one
vear. If 1000 of esch kind are saia@
the total amount of investment, -
32 militon plus $5 million, equals
the totel . ... of all the lathas
praﬁueeﬁ %hst year, S

of gcourges the @2 militon §$u$ %ﬁ
million a§ investment bhat we come
puted ag the ____ ____ of all o
1&%&@&; &s Sust an. exampie¢

o B
%he t@t&k amaunt 9?‘“m“ugby husine&e

in one yesy it o measure of the totel
of all capital gaﬁﬁs DU

Shased ia one years

o o . , 50
We aré aaneerneé with the f&et that
the total amount of _ is a
meagure of the total of

81l consumer goods and sarvieea
purehaaeé in anﬁ year.

51

The amaunt~@f gmvaxnmént speaﬁing
in one year is a moasure of the mar-
ket value of the ana serviaes
purchased %y the _ .. .

nas————

52

The Gross Nationel Product in one
year is equal to the total market
value of all capital goods. purchased
in one year by businesses, zll the
gonsumer goods and services purchased
in one. year by consumer and zll goods
and services of any kind purchased
by the government.

53




mawkeﬁ vaiﬁe
3&0 hi&&&on

asdding
one
spending
spending
government

consumption
investment
government

GNP (Gross
National Product)
8410 billion

consumption spend-
ing

investnent
ggvernmant spend..

34

?vr example the Gross N&t&anaz
Product (CN ﬁ 1 in 1952 uas
$480,000,000,000,00. That's: :
rignt, $480 billion - equel to
the market value of all consumer
goode and services, $280 billion,
plus the . .. . . of all the
capital goods purchesed by busi~
noes, $60 bilison, the merket
value of all the go oods end services
purchased by the government, §#*¢,

Sk

Note th&t in our exemple, we dotere
mined GNP by togethor three
different: auma of monoy spent tn
. - - They are

1y ﬁénsump%ian
2e MVasmem
3. gpen&&ﬁg

55

?hgaggﬁ q§ %gaae ?f;ggg;éz?g Qg
sp g is Grosg N Produc
@hta&nwf by a&win§ %@ge@hsr: ,1
3@&%&&&5 by

56

How that you have an idez of how

we ﬁﬁmﬁﬁtﬁ'ﬁﬁﬁg complete this exomple
for 1963,

consumption spending 6229 billion
invaatméat

bi&liﬁn

. , 57
1In ether'warﬁsg the sum ar 119&
58

_ %r@ss national product



The sum 6f congumption’

35
Now it's yous turn to6 define GNP,
Using your own words, constyucet a
definition of Gross National Proe
amg from what you have learned
go far. - ‘ o

\ '

59

spending, investment end
government spending is
called Gross National

Product (GNP},
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Name

Age Fr. So.

Jr.

(Circle One)

Have you had a course in Economics in college? Yes or No

Book ABCDEF MNOP

Starting Time

Q R ,
AA BB CC DD EE FFF MM NN OO PP QQ RR

(Circle One)

1.

2. 7.

3. 8.
4

4, 9.

5. f’_’ 10.

6. L 11.




12, 20.
I 21.
14, 22,
15. 23.
16. 24,
17, 25.
18. 26,
19. 27.

-



28. 36.

29. | | a7,
30, 38.
31, 39,
32, 40,
33. | 41,
34, | s
35. 43,




52.

3.

47,

54,

55.

48.

56,

49. 57.
50. 58.

51,

59.
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Name

-8.

10.

TEST FOR EXPERIMENT ON CONCEPT FORMATION (Part II)

If a French merchant sells ten bottles of wine for twelve francs each, the
market value of this wine that he has sold is: (a) the advertised price

(b) ten francs (¢) undetermined, since we do hot know his cost (d) 120 francs
(e) undetermined since we have not béen told how to change from francs to
dollars,

The total amount of money spent by all consumers in one year, to buy all
consumer goods and services supplied by businesses is called: (a) conspicuous
consumption (b) value level (c) total annual market (d) all of the above

(e) none of the above.

If Mrs. Perkins buys a freezer s0 that she ¢an save money by buying meat in
quantity, then: (a) both the freezer and the meat are consumer goods (b) the
meat is a consumer good, but the freezer is a capital good (c) the freezer is
a consumer good, but the meat is not (d) both freezer and meat are capital
goods (e) classification of these as consumer goods or capital goods depends
upon the price she pays for them,

; Investment is defined as all the money: (a) spent by businesses in one year

for capital goods (b) put "back into the business by all businesses in one
year (c) spent in one year for stocks and bonds (d) spent in one year for
stocks and bonds, plus all money placed in savings accounts (e) spent in one
year by businesses for capital goods and services.

Which of the following would be classified as consumption spending? (a) $2200
spent this year for a 1963 used car fop private use (b) $2200 spent for a 1963
new car for business use (c) $.05 spent yesterday afternoon in the OU book-
store for a candy bar (d) all of the above (e) both a and ¢, but not b.

The amount of investment spending for a particular year is determined by:

(a) adding together the market value of all grods and services purchased that
year (b) adding together the cost of producing all capital goods that year
(c) adding together the market value of all capital goods purchased that year
(d) acding together the market value of all capital goods purchased that year
and subtracting maintenance costs (e) totaling transactions on the stock
exchanges for that year.

The market price of goods or services is: (a) the advertised price (b) the
price that assures the seller a fair profit (¢) the price upon which the buyer
and seller agree (d) the cost plus taxes (e) none of the above are correct.

Which of the following would be classified as investment? (a) $5000 spent by
a lawyer for stock in IBM (b) $5000 spent by a major user of IBM machines for
stock in IBM (c) $5000 spent by a business firm for an IBM machine to keep
records of sales (d) $5000 spent by IBM for bonds of a company making similar
equipment (e) all of the above.

A market exists whenever: (a) a buyer and a seller agree on the terms of ex-
change for goods or services (b) a seller advertises goods or services for
sale (c) people are willing to purchase a product (d) a particular location
is designated for the exchange of goods or services for money (e) all of the
above are correct. '

Which of the following would be classified as capital goods? (a) 10,000 re~
usable glass milk bottles purchased by a dairy in order to deliver its milk
(b) a new oven purchased by a bakery (c¢) a small printing press bought by a
grocery store to print advertisements (d) all of the above (e) both b and ¢
but not a,

\
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Ll
?havfwliawing is a description of the program in
terms of its basic units.. These units were retained
in order to utilize the positive benefits of programmed
instruction in the forms of cueing, fading, etec.. If
these wni%a~wer&'n@z:we%ainaﬁ‘thgwframes:wauxéfbe ran-
domized and would bear little resemblance to programmed
material,. They are presented below with the over-all
Directionality toward the definition of Gross Natieonal
Product; the position is "beth st end” in relation to
Definitiong, end Subeoncept Directionality is unsltered.
T, Definitions (fremes 1.14)
B martot e cromes 0e12)
¢, market value {(frames 13.14)
IT. Consumption Spending (frames 15-30)

d, consumer goods ond services (frames 15-20)

e, consumption spending (frames 21-25)

f. consunption sgenéing'versas spending
{(fremes 26-30)

III. Investment (frames 31.46)

g. capital goods (frameﬁ,g$»363

h. investment (frames 37-41) ,

i, Ainvestment versus dbusiness spending
{fromes 542.46)

IV, Gross National Product {(frames 47-59)

j. market value end market price (frames U47.49)
k. merket value and investment (frame 50)
1. ‘market value and consumption spending
- {frame 81) B N N
M. government spending (frame 52}
n, GNP (frames 53-59)
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Using & 2 x 3 u 2 factorisl design, twelve experi-

mental groups were necessary, but since this experiment

is also counterbalanced to control for "order” effects,
twenty~four experimental groups were generated, These
variations are listed below in terms of the codes used

to 4dentify the sequences when the ma%éﬁiai<waa-praaéatéﬁ’

" The code waes inconsistent end sorved no other purpose
then for identification.

subeeoncept directionality
unaltered

gg: HEooln e

cc
DD
EE
PP

of Consumplion Spending (II) wes counter-baslenced with a

I
iz
11
1

iz
It
I

111

IIT I3
1T 1

Iv
v
v
v
v

111
I1T
) 4
11
1

I1T
I
117

1T

i

11

111
11
I
Iz
1rr

I

1v
v
v
1y
v

1z
x

Ir
11y
1

1T

g mowoaR

v
Iv
v
v

I
11
1
I

11T

Bstd

111
I
111
I
I
11

1
11X
I

I11
1z
1

Iz
111
I
111
1T
1

IfX
T

111

I
1
I

. subeconcept directionality
altered

In order to counterbalance for order, each subconcept

subconcept ﬁf'fmvesﬁma@$v§X£z}; Thusy A end D, B and E

and C snd F were aﬁm@e&aimﬁw for the "Order" varlable.
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INSTRUCTIONS TO SUBJECTS

Note: These are sccompanied by appropriate sketches.
on the blackbeard, :

"You will be taking part today, in an experiment on
how people learn. Fach of you will be given s short lesson
in economics and then a very brief gquiz to find out how
much you learned. You will 21l be lesrning the same
things, but each one will learn them in 2 little different
way, Ve want to rind out what the best way of learning
is, end that 1lg what this experiment is sll asbout, Your
lesson in economics will be taught to you by & new meothod,
the same gort of method used in teaching machines. It
ig very simple, but is o 1little bit different, so pay
close attention to directions." ‘

‘ "Now look at thé example on the left side of the
blackboard. It says, "Patrick Henry, & great American
ggtvi@% sald 'Give me liberty or give me ___ _'." You
know that the miseing word is ‘death®. That is Just
the way your lesson will go. There will be s seriecs of
statements snd each one will have a blenk %o be filled
in. All you have to do is to figure out the right word,
You will write the word down, and then turn the page
over to cheek to be sure thet you did have the right
word. Look at the next page shown on the board, The
word *death' is shown directly in back of the first ,
question. Just to the §i§hﬁ,ﬂf it is the next statement.
sot's read 1t. "Patrick Henry was boram in the year

s? You probably don't know the answer. If that is
the case, guess. You would write yeur guess, snd in fact,
all your answers, on your answer sheet. Then, turn the
page over asnd find the right answer. If your guess is
right, fine. If not, cross it out and write the correct
enswer undeyneath it. Notlce the sample answer sheet
on the board, where this has been done."

"Remember, if you don't know what to writé down,
guess. Write your ahgwer on your answer sheet, not in
your lesgon booklet-«l repeat, not in your lesson
booklet. If your answer is wrong, éorrect it before
going on. Note that in the example, you havé been read~
ing horigzontally ascross the top of the pages, instead
of going down the page. This is Just to help you not
to 1look at the enswers before you have written them
down. When you get to the last page, turn back t0 the
first, and start in on the second row. The questions
ar@gnambgvéa and all you have to do is to follow the
nunmoers.



L9
"Oh yes, the number of blank lines will tell you the
number of warﬁs to use. But sometimes you will see three
stars, or asterisks, in place of the blank lines,  This
mesng that we ayre not telling you how many words are in
the answer, There may be one word, or there may be an

entire sentence. Do you have any'quest&ﬁng before we
actaaliy begiﬂ with the iasaan?
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