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ABSTRACT

Five studies are reported which examine the free vs.
earned reward phenomenon in humans. The 420 subjects were distributed
over all grade levels from preschool through college. Candies and
coins were used as rewards. In preschool through sixth grade groups,
black, as well as white subjects and experimenters were used. The
California Psychological Inventory was administered to the college
students. In all experiments, subjects had the choice of obtaining
revards one at a time, either by pushing a lever or choosing freely
from a filled dish. There was a great preference for obtaining
revwards by bar pressing. The preference decreases from nearly 100
percent to about 50 percent as subjects increased in age. No
significant differences were found for type of rewards, sex, or race
of subject and experimenter, except that malcs bar pressed
significantly more than females in the college group. Two scales of
the CPI correlated significantly with bar pressing. (Author/SET)
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Five studies are reported which axamine the free vs,
earned reward phenomenon in humans. The 420 8¢ were distrihuted
over all grade=-levels from preschool through college, Candiés
and coins were used as rewards. In presgchool through sixth-
grade groups, black, as well as white, Ss and Es were used. The
California Psychological'lnvcntory was adminietered to the
college students. In all experiments, Ss had the choice of
obtalning rewards one at a time, cither by pushing a lever cor
fraely from a f£illed dish, There was a great preference for
obtaining revards by baxr pressing. The preferenne decreased from
nearly 100% to about 506% as Ss increased in age. No significant
differences were found for type of rawards, or aex or r;;e of S
and E, except for males baxr pressing significantly move than

females in the college group. Two scales of the CPI correlated

significantly with bar pressing,
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BARPRESSING IN THE PRESENCE OF FREE UEWapDS [N di. )
Rotert D, Tarte’
University of Nevoda, Las Vegas

It has been well-documented that ratso and plgeons prefe: to
earn rewards to receiving them freely, at leawst unde,s ca-taion
conditions, Hungry zats prefar to bay press for single fo!
pallets over taking them freely from a filled dish, whawn lhey
have hdd massed, reinforced ber pregs training hofore the ciocuce
sltuation (Jeuwsen, 1863; Cardex and Berkowiltz, 1%70; Tarte and
Snydexr, .972). Further, plgeons will work for foad in the [reRaRLs
of free food, when the anirals live in oparant checbars snd age ant
food deprived (Weuringer, 1968, 1870}. -

Two published studies have examined the vhenoarenern in ohili-
ren, Singh {1970} tested 60 children, aged 65-81 menths | wzing
a device with which the 8s could obtain marbles ait ona end by
operating a lever (On a FR-10 achadule) or at tihe otrer end fraely
at the same rate as the marbles had bhsern sarnad durine +radniac,
The children took significantly more marhles by kar pressing than
fresly; about two~thirds of ithe marbles ware obialneu via bar

pressing. Singh found ao significant correlawions with e

¢ ety
Lo S8

l’"

or IQ sand the dbar pressing phenomencn, Slagh and Juery (1971
alss tested 40 vwhite and 40 Americen Indisn obildren on ¢he

dd

ratuz, Both groups obtalned significantly more wmarblss by working

. fagain about two-thirds of the marbles), but dingh- found no

significant relatlonship ketwsan X.0., naad for achisverant,

cultural, or Bex differences and bar prezsing.

-
Five experiments are reported hers which wers condt - %
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further examine the nhenomwenon in humans.
Expariment 1

The first experiment was conducted in order: 1) te sce
L{f children prefer to opevate a manipulandum to secure rewards
rather than take them freely in a situation wore analagous to
reported animal stndles; and 2) to examine any differences in
responding over age~qrades,

Method, White children at an upper-middle clasa white
preschool and elementary schoel were run by a female E. Twelwve
children were xun from each of eight grade levels: preachool,
kindergarten,.and first~ through sixth-grades, Each grade level
was randomly divided intc thres subgroups of four Ss each, 2
boys and 2 girls, run undenr three differant conditions. In
this study, and in all others reported hers, the apparatus
uged was a Lindsley Manipulandum (Cerbrands G 6310) and a
Universal Dispensear (Gerbvands 6 5970), housad in a wooden bhoux
38 X 28 % 122 cm hiyh. Each § was ssated in front of the
apparatus. On each trial 2 veward could be obtained by pushing
the lever in, or by taking the reward from & free~dish situvated
next to the machine. The lever was modified sc that Lt pushed
very easily. Four-year-old children had no difficulties operating
it. The positlon of the free dish was alternated, so that ii
was to the right of the apparatus on one-half of the children,
left for one-half. Each c¢hild was told that he could obtaln a
reward by pushing the bar, or by taking ona from the déish, angd
that he had his cholce on each trisgl., Tha ins+xncf*0uq for this

and the subsequent four experiments ware as followe:
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You c¢an get candies (pennies, nlckels) either by taking them

one at a time from this dish, or by getting one at a time by
pushing~-in this lever (E demonstrates). No matter how you
choose to get the candies (pennies, nickels), you will get just
as many. For each candy (pennies, nickels), then, you must
decide which way to éet it. I will stop you when you have got-~
ten all the candies (pennies, nickels) you are allowed. Do ‘you
underscand, {(Repeat the instrxuctions if necessary).

The E dumonstrated once how the apparatus worked. Group 1 could
cbtain a total of 50 M&M candies, These children were given no
Ingtructions as to what to do with the candies. Group 2 could
obtain 20 MgM's, but they were told that they must each sach candy
as it was obtained, All children in Group 2 managed to eat 20
candies. 1In Group 3, =ach 8 ol:tained a total of 25 pennies.

All children were run between 9:00 a.m. and 11.:00 &.m,

Results, The results of the three experiments in the first
study are shown in Table 1. The nost étriking ieaﬁlt in all three
expeximonts was the extramely high preference by the children for
lever-pressing for the rewzrds ovar taking them from the &iﬁh. In
fact, all grade-~level groups in the study obtained over 50% of the
reinforcements via the lever, for an overall mean of 77%. 23 can
be seen in Tahile 1, the percentages of bar presﬂing for the three
experiments wexe #3%, 73% and 692 respectively.
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Insert Table i about here
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Interestingly, the results obtained in Condition 3 with
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kindergarten §s, aqéé 5 and 6 years, are almost idantical
éo the rxeaults Singh ebtained with his Ss (ages 65-8l1 months).
srngh reported a 63% mean praeference for working to obtain
marbles, used as tokens, and in tﬁe present study, the kinder-
gLrten fis, with peonnies av reowards, showed a 62% mean preference
for working for the rewazds. )
There were very high preferences for lever~pushing in the
éxﬁreﬁe grade~levels used, preschool and sixth-grade, 94% and
52% reapectively., A fhrﬁe«way analyais of varlance was apolied
ésing grade-levels, arxperiments and sex as variables. The oply
éigniéicant resulis was for grade~level (¥=3,21, df=7/60, p{.01).
,herefore, a Nevman-Keuls test wvas applied to the datn of the
Zightigrade-levela° The test showed that the third-grade wau-
Figniéicantly different from the sixth-grade at less than the-
;{01 lével, and the third-grade wvaz different from preschool,
gsecond~-and fifth~grades a2t less than the .05 level of significance.
The number of.thirdugraﬁers was doubled, yielding the sams lov
percentages of preference for lever pushiing {around 50%). 7The
children im tho other age-grada groups showed inﬁenae cuxlogity
about the apparvatus; the.younger 82 seemed to regard it as a
*magic machine®, and the oldex chilﬂren wara curious as to how
it worked, The third-graders, on the other hand, were timid
about the experiment, and, in fact, wantzd tolleav& ae soOn as
'possible. In most cases, the third-gradare would alternate
between the free rewards and levey pushing, & pattmrg_nf rasponding

not found in othex agemgrndem, In genaral, older children

completed the experiment fagter than younger children. The total
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range was from one to twﬁlve minutes,
kwo children, at each grade-leve)l were selected for an
extension study which was like Condition 1, except that the Bs

were ot stopped until they had obtained 150 candiems. The

reaultlng mean percentdges of lever pushing were at the oame
ievels as in Condition 1, indicating that the preference did noi

Lhangd when many trials (and many rainforcements) ware available,

}' 3 Experiment 2 .
“ .

| Experiment 2 was conducted to gee if black childrxen from a

" lower socio-economic class would exhibit different respondina

- behaviors from the white children.

Method. The saecond experiment was conducted using lowey
class black children ih-q sagrated, all-black elemsntary school.
The Ss were randomly assigned to one of four groups: wo groups
were run by a black, female E, one obtaining 25 M&M candise as
rewards and the other 25 pennies. The other two groups were the

same, except that they were run by a white, female E. Grades

- K through 6 were used, with 2 boys and < girle as Ss &t each

™ grade—lavel in each group, 112 Ss in all. MNots that br&achool

Sday,
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children were not used in this study, due to a lack _of an appro-
priate facility. The procedure was the guame as that of Expeax-
iment 1. |

.Resglts. fhe results of the second experiment are shown in
Table 2., The results lock very similar to those of Esperiment 1,
with no significant differences betwsen related groups in the two

studies (two~way analysis of variance). 2 threa-way analysis of

- varlance wvas applied to this second study, using four conditions

¥
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giade=levers, and yex as variables, The only statistically
significant f-ratio was for grade~levels (F»2.66, df=6/56,
p<{.05). Overall, the third-grade children again gave the low-
est maan percentages of lever pushing, although in the two
groups run by the black E, the fourth-grade S8 lever pushed the
least. It was.concluded that the same general grade-level pre-~
ferences were found for black children as for whites, and that
there was no effect for sex, type of reward, or color of the E.
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Ingert Table 2 about here
Bxperiment 3
This experiment employed college ‘students as §?.

Method. Twenty female and 20 male students were giveﬁ'the

choice of obtaining one_of two incentivee, pennies or nickels, ona
at a time, by puehing a 1evg; or simply by taking the coins freely
from a dish. One-haif of the &8 were iun by & female E and one-
hdif by'a male E. Thus, each E ran 20 §s, 10 females, five of
which obtained pennieé and five nickels, and 10 males, subdivided
similarly. The ages of the S8 ranged from 17 to 4% years; the
median age was 23 years. The apparatus and procedure were the
same as in the pravious studies, There‘was 20 choice-trials
for each §. . F

Results. The college students did bar press in orxder to
obtain pennies and nickels. Table 3 shows the results of this
study. The'preferance was very slight; Ss lever pushed for 52.8%

of the nickelg obtained, and for 51.5% of the' pennies, for &.
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arand nean nf 52.,1% of tho coins obtained vips the lover.
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Insert Table 3 about here

N threa-vay analésis of variance was conducted, usine Es,
rowpzds, and sex as variables. The only wsignificant P-gratio
was for sex (F'=7.23, &f=1/28, p .05). In fact, as con be ssan
in Table 3, malez S8 lever presged significantly mora than
fomales, 66.8% wva. 37.5%. 4hse aﬁeat prefarsnce of mrlan tor
securing coinpg by lever pushing was found only when they ware
run by a male E. There was a sliéhﬁ.preferenca in tha sams

direction by male gs when run by the female E. In addition,

most of'the‘differenco between mean prefereinces of males and
\femalas was contributed by the nickel=-reward condition. The

!aqe of the §s did not correlate signifilcantly with lever push«

1

'iﬁg, or with any other factor.

' | Individual differences wors maximal. Both male and femsle
‘atu$ent3 varied in their choice of response from 0 tc 20 \over

Fuahas; Nine males and two females pushed the lever on alld tri-
i

malaé three malaee and fouvr females nesver pushad the laver. The

| : ' ‘

-remaining 22 Ss divided their responsss.between thz levar and

freﬂ coins; males had a mean of 13.4 levex-pushes, femalas 7.5.
Experiment 4

Because of the large individual diffarences found in the

‘third experiment with collegs students, and becavse wf thg sig-

nifiLant gex diffarenceg, Txperimont 4 wéswcogauctkdawhimh

attemnted to coryalate cartein persom&iityfvarﬁabiam;gﬁ@hv1ava1

of lever pushing.
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Mathod. Forty students, 20 femala and 20 m&le, from
introductory psychology clagses wore acain ueed as Sn. fThe §s
completed the California Rsychological Inventory (CPL} in
orxder ¢o asgess personality tralts, and thenh ware run individually
in the free versus earned min ciholce sltnation by @ male . fThis
iattexr part of the gtudy waé conducted in the same manner ag in
the previous studv, Ten males and ten females had 20 choice-triais
vith pennies as the reward; the other 5s obtained nickeln. %ue
CPi is composed of 480 true-~false questions, ﬁpproximately 200
of which appeared criginaliy in the MMPi, The test vields 18
standard scalesg, divided into four categoriaes of characheristica,
The CPI requires about one hour to taka,

Pegults. Once again, college studentz levexr prassed for
slightly moxre than one half of the rewards: and, acvain, male
Ss pushed the lever significantly more than femaies (71% vs 41%;
two-way analysis of variance, ¥«5,92, df=i/36, g{.OS). Thare wasg
not & significant reward effect, nor any statistice&lly zimifilcant
interactions. Therefore, it was concluded that the lever pushing
data were the same as those previously obtainad. The CPI teat;
scores wexe normalized, and . Pearson product-moment correlations
were calculatéd between 20 vaxiablea: 18 CpYI acales, leverxr
pushing percentaces, and age of the 5s. Bignificant correlsticns
between lever pushing and CPI scales for all Ss and for gubsets
.0f the data are shown in Table 4. 0Only two CPI zcales, Sounisl
Presence and Tolerance, correlated significantly witﬁ laver push-
ing overall. The correlation coafficisnts wewm +.40 and +.41

O espectively, both 2% less than the .01 level, Soclial Prasence
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is describad in the CPI Manual as a measure of “noles,
spohtaneitv, and self-confidence in parsonal and sccial inter~
action." Tolerance is typified by "persons with permjgsiva,
‘aoceﬁting, and non-judgemental sccial baiiafa and attiftuden.”
Social Presence and Tolerance have high ;oaitive corralations
with ego strength and ego functioning of ths MPI, end high
negative correlations with anxiety mcales. Variousd other
statistically significant correlations of aubsets of the data
‘and CPI scales arxe also presented in Tabla 4. No clesr trends
in these correlations are.evident, Age dld not correlate Qig;
nificantly with any varlesble. '
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Ingert Table 4 about here
_ Experiment 5
Due to the fact that 3 significant zex difference in lever-

pushing in college students was found and no such differences
in preschool through sixth grade Ss were found, seventh- through
‘twe1fth-grade students weré used as §s in Experiment §., Sixth-
q;adera choge .the lever almost 100% of the tims, both males and
females in-Experiﬁsnts ¥ and g} college students.lever proased
at tﬁa 54%.level in Bxperiments 3 and 4, maies on 69% of the
 coins,.femaléﬂ fo; 39%. Junior hiah (seventh- through ninth-~arzdes)
and highlséhool {tenth~ th:gugh twelfth-grades) students wera zun
;iﬁ order to determine at what grade-age the ovexall drop in jpre-—

farence appeared, and at what grade-age females &nd males différad

Qo thuthbir preferences for lever pushing.
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: ﬂé&ﬁggl Groups of 20 etudents, 10 maler ond L0 females,
from each of the six grades served as Su. They were :anﬁomly.
selected from white, upper-middle class scheols. S8 wera again
run individually for 20 ¢hoice«tfi;le, with pennies 2gad as
reWwards. A female £ ran five femalaz and five males trom each
grade, as did a wmale E. The procedure vwas the same as in
previous experiments, '

Results. The results are shown in Table 5, A thraa-way
analysis of variance was conducted using E8, gex, and grade-levale
) as factorm. Grada-level was the only significant %ariuble

' (§=3,39, df=5/96, py.01), Tha Néwmon~Reuls tost was applied to

uthe grada~levels, and shoved that grades 19 and 11 were sioni-
.ficantly different at logs than tha ,01 level, and grade 10 wes
significantly different from all other grades at less thsn the

. .05 level. Es, sex, and the interactiong were not statistically
significant, Females lever pushed slightly moxs ihan meled
ovefall, but only when run by the female 2. These rasulis are
a;milar to those found in Expeéimant 3. As can e zeon in Teble
3, when penny-rewards were used wlth collage studente, famales
_lever_pushed more than males for the female B.
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. _' . Insart Table 5 about hers
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piscuseion and Conelusions
' In the series of five studies, white Zs from praschool
through college ware tested in a choice situation in which ze-

wards could be obtained freely or by lever pushing. In sddition,
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bl&ck children, run'by-a biack and a vwhite E, were used as

S8 in grades kindergarten through aix. Pemale Es only were
used in grades praschool through six, male and female Eg

were used in grades saven through collega. pPennies ware

used as rewards in all §rades; Candies were ussd as rawards in
gradeé.preschool chrough 8ix, and nickels ware usad with
college studente. College 8s also were administer;d the
California Psycholoéical Inventory to as®ass personality
cﬁardcteriatica.

Nearly all of the 420 students run in the five experi-
ments obtained some rewards by bar presgsing. 0ver§11 thara was
& great preferencg for obtaining the rewards by bar pressing,
more evident in younger Ss then in older ones. There appear-
ed to bé a general decrease in the percentage of rewards
obtalned vig thé lever with inéreasing ageg. The highest
percentages occurred at the first- and aixtﬁ—gradaa, regardlass
of what reward war used, or of whether the 8s or E wers white.

or black. The lowest pex~entage of obtalning rewards by baxr

pressing occurred at the tenth-~grade. Intereatingly; the

. largest decreasee in vesponding were at the kindesrgarten,

seventh~ and tenth-grades, the three years in which S8 had jﬁat
cﬁangeﬁ.schools.- . |

. The only significant sei_diffarsnce was obtained in ccllege
58, in which males lever pushed more than females, In the college
étudants, only two scales of the California Psychological

Xnventdry, Social Presence and Tolerance, correlgted mignifi-i

. cantly over all conditiona with lever pughing.,
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Tt is concluded that har pressing in the pressncae of {raa
rewards is a fairly stabie phencienon in huaan 83, particularly
at sarlier ages, More work needs to be done. Othore have
statnd that it is not very nurprising that animals ;nd humanas
#ill work 2 ranipulandum in oxder to sacure single rewards in
the presence ¢f freelv available masasd, identical rewards,
The results miuht be explained in terms of habit strongth,
zocondary reinforcement, arcusal, stimmlus novelty, ox
environmental compatence, In the work with human 68, there
- do appesr to be developmental trends. It ia felt that some
perdonality traizs will ke found that correlate highly with
" the ghenomencn, 72arts and Xlugh (1926%) found that dominance
was highly corrvelsted with spontaneous alternatiorn in humans.
A simllsr trait - dominance, extroversion, condidence - from
~ some agsessment device probably would correlate highly with

. the prefarerice for bar pressing over fraeloading in lhumans.
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Footnotes

1’rhia rasearch was cupportad by a reseaxch grant {from
the University of Nevada. The assistance of Phyllis Collier,
Sharon Barber, Maxk Toscher, Namcy Zmith, snd Ron Snvder is
gratefully acknowiadged; The regults of Xuperipants 1 and 2
wera ieportad at ¢hs meating of the Hestern Psycho{cgical
Assocliation, Po:ﬁland, Oxragon, Apxll, 1972; the results of -
Bxperiments 3 and 4 were reported at the wmasting of the
american Psychological Rssocciation, Honolulw, Hawali,
Eaeptomber, 1572.

2Requeste for reprints should be sent to Robert D. Tarte,
Dspartment of Paycholoay, University of Bevada, Las Vegas,

Nevada, 89154.
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