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ABSTRACT

From the entire population (N=341) of grades 7 and 8
in a rural Indiana junior high school, 160 subjects vere randomly
selected and assigned to the experimental and the control groups.
form A of the Nelson Reading Test was administered twice with a
4-week interval. While the control group was told only that the
post-test was given to measure hov much they had learned since the
last testing, the experimental group was told that those making any
performance improvement would win material rewards. Those making the
nost increase received one of six transistor radios; others received
a university sweatshirt or a 25-cent candy bar. Results vere analyzed
using analysis of covariance. Two major dependent variables were the
total number correct {NC) and the total number of items attempted
{¥3). Post-test means were adjusted for pretest differences between
the two groups. The effect of the reward treatment was found to be
significant in all instances on - the NC variable {p<.01) and on the NA
variable {p<.001). Results for the vocabulary and comprehension
subtest were also reported. It was indicated that the experimental
group outperformed the contrel group by more than 3 months in total
means. Tables and references are included. (AF)
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In the literature surrounding the accountanility hoom, the
issue of ralsing performance by offering material rewards to students
ig discussed frequently. Two cases must be distingnished here.
Tirst, there is the possibility to entice students to learn more,
to study harder, etec. in order to obtain a prige of some kind.
Though in a sense achievement gains in this case may be sald to
pe due to manipulation of factors extrinsic to learning, the .
distinguishing feature of this situation is that high post inabtruc-
tional test scores reflect a genuine increase in the sgkills or
understandings tapped by the test in question.

The second casge 18 characterized by absence of such learning.
Here, final test scores are higher than initial hest scores merely
because of promisee of meberial rewards just prior to taking the test.
nis situation achievemcnt scores are raised while it must be

assumed that no learning occurred between initial and final measures.
in instructional sgttings, whenever rewaris are available for

performance on 80Me post instructional measure, & confounding of

both cases e&ists. It might be hjpath351zad that performance

inereases on auch a measure may have thelr source 1) in actual

1earn;ng, whﬁther or nct igauced by the awa;ting rewards, 2) in

an 1ncrease Qf energy anﬂ cgncentratian en tﬁe past test and

73) gx.ﬁ a blene. of ;L) and. 2).

mule the above analys;;s .seems plausible encugh, little is know
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about whebther or not post tect scores actually can be boogted merely
by offering material rewavds. Th=2 question central to the

predent study therefore is: Can a significant increase in test
scores be induced by offering material rewards in absence of
learniag?

In view of the increasing emphasis on accountability this
question se2ms to have an undeniable urgency.

A second question asked in this study, related to the first one,
is whetber such revwards would lead to a higher number of items
atteméteaé This question is of interest since in many ceses time
1imits for standardized reading tests prohibit attempting all items

under standard levels of motivation.

Method

Materials

The achievemant m2asure used in this study was form A of the
Nelson Resding Teést. (Nelson, 1962) This test consists of two
parte: vocabulary (100 items) and Comprehension (‘75 items). The
rationale for selecting akﬁesﬁ where speed is a relatively large
factor is the assumpbion that increases in energy on tha students'
part might be»mast iirectlyrrefgegtea ig increases in numher

of the items attempled.

,Subz?cts
CIn thls study a PIEansﬁ randamized grcup d@Sign Was u+1llzed.f

v Thé acee531ble p@pulatian was. def;nea as the enﬁzre studént bcﬂy

in the 7l:h end. 8..,11 grade. ::f o J-qr»:.—ar H‘igh Schc:-ﬁl in a rurel ares . |

af Southern Indiana (N—341). Frcm this pcpulation the‘experimentai
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sample (n=160) was selected randomly, using a random number table.
Subjects were then assigned to the Experimental Group and a
Control Group by the same random process. (Through an oversight

the E-group conbained 81 Ss and the C-group 79) .

- Procedure

At the first testing all Ss in the accessible population were
tested. Testing took place in regular class sessions. All 3k1
students were tested in order o increase the information returns
to the school system. Iy the me=thod mentioned above, the 8s to be
retained for post testing (B and C grsﬁ;Sj were selected. After
an interval of 4 weeks these Ss were post-tested. The C-group
was post tested in its entirety in the school cafeteria during the
first school period in the morning. Their instructions were simply
that they had to take The test again in order to find out how
much they had learned sinee the last testing.

Tmmediately following the testing of the C-group, the B-group
was tested. The treatment for this group consisted of the availebility
oft performance rewards: 6 transitor radios (at T4.95), 9 sweatshirts
with the embl&& of ﬂéarby Indiana University agd a 3u@§1y of 25 cent
candy bars. Tﬁe aigegtians,f@r'this group werej

"p few weeks ago you téek a test and'we,have now sggrei_yau?'

test. We would like to have you try to beat your first teast.
‘score. -We-havéjsame,prizes.fsr“yau'if,ygu-can;aé,betteruan~this

 than you did on the last test. ~W§1don!t;cara'wﬁs‘mékasftha

highESt.secre;'ﬁWe'Waﬂi to seefﬁh@igaﬂ"makefmérérpqinﬁs;cﬂ*ﬁhis~H
test than on. the first test. All you need »yts__.fiq,is,,'rfaisa:_‘ '

your own score by as many points as you can. The students

Ay
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who reise their scores the most will win prizes. Remember,
54's not the student that seores highest that wins; it's
the student tho raises his score the most.

If you are one of the top 6 estudents who gain the most poinis
you will win a transitor radio --- NOT the 6 highest scores
but the 6 who imp:rove the most.

If you are one of the next 9 students who raise bheir score
thé. most §iints, you will win one of thesé IU shirts.

And if you raise your score even as little as one point, you
get one of these candy bars. 8o everyone who gets even Just
one point higher will get a prize.

If you do nobt score any higher on this test than the first
test there are no prizes.

Tt's not hard, just try to beat your Gan score. Compete with
no one but yourself., All you have to do is work harder and

try to do more items and more of them correctly than you did
last time. Rais2 your score and take home one of the prizes."”

The results were analyzed using analysis of covariance, with
pre~test scores as the covariate in the ecase of all dependent
variables. Two major dependent variables were subjected to anaiysis:
the total numvers correct, (NC) and the total number of items
attempted (NA). Results for the vocabulary and comprehension

subtests are alzo reported.

Pgsglﬁs

;'Tatie 1 summarizes theé descriptive~déta f@: the number‘ecrrect
-(NC) depéﬁdﬁnt varisble. Bince thé:éiépés’of~the Withiﬁrgrcup
repre531sn l;nes were naﬁ signlficantly d;fferent,'ln fact, theyv

were nearly ;dentlcal, ANCQEA'W&S usei as planned Table 2 sbgws
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post test means adjusted for pretest differences between the experi-
mental and rontrol group mean scores. As was to be expechted the
coefiicients of homogeneity were quite high (Table 3) matching
those reported by the test publisher, It may be mentionz=d that the
stability coefficients (product moment correlatlon between pre and
post-test scores) were somewhat lower. TFor vocabulary, comprehension
and total scores these coefficients were for the Experimental group
.82, .74 and .85 respectively; for the Control Ss these correlations
were .73, .84% and .83.

In Tables 4 through 6 the results of the ANCOVA on the NC
variable are reported. The effect of the treatment is significant
in all instances. The probability that differences on the total
score variable could have arigem by chance rather than as a
consequence of experimental manipulation is smaller than .Ol.

As was discussed above, it was assumed that the Experimental 23'_
would attempt more items than the Control group. It muct be pointed
out that a test on the difference between mean number of items
attempted is rot a direct test on the hypothesis that the increased
number correct is a Function of the increase in numbers abttemphbed.
The notion that increase in speed led to mare errors. buﬁ that these
errsrs were offset by an lncrcase 1n eancentraticn on. the experlmental '
subject's §art was not tested in thls experlment. The ccrrelatlgnT
cozfficients in Eable 7 Eeem to suggest a careful lnterpretatlsﬂ -
of the relatlon betWeen.number of attempts and number af 1tem3‘

ccrreet,
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Table 8 summarizes the descriptive data for the dependent
variable Number of items Attempted (NA). In Table 9 post-test
means adjusted for pre-test differences are presaented.

From Tables 10-12 it can be seen that the differences between
treatment means when NA is the dependent variable, is significant
at the .001 level., The experimental group attempted significantly
more items that  the control group.

Pable 13 summarizes the ANCOVA's and indicates the level of

significance of the various erffects.

Di u551ﬁn

The date presented above indicates unequivocally that it is
possible to raise test scores merely by presenting material reyards.
Again it must be pointed out that the differences betwaen
experimental and control groupmeans cannot be explained by reference

to any learning.

Here iz a case'where differences guﬁ only have statistical
significance but practical significance as well. Accordiﬁg to the
table of norms in the p”bllsher 8 manual the experlmental group
aut performed the cantrcl graup by more than 3 months (based on
adausted total means, Eable 2) | |

| From the palnt of v;aw gf perfcrmance cantracting bu31ness,v
the resultsvsbtalned are~qu1té G terest;ng.» Figure 1 shcws a

table of paymenxs wn:ch :a based an a. real ccntract f )3i'I9;K' =

:fth;s_cént:act,galnSjggr dear teachlng are’ expressed lﬁ;péftiéﬂs;




of a year, For the purpose of this study, the authors used the same
base for payments but substituted the unit "year" for "month",

since the experiment lasted only 4 weeks. On this basis the author
"earned" 85,260, if no penalty was enforced for students who dropped
back, or $2,860 with such a penalty. No small return for an investment

of six radios; nine sweaters and some candy, or 375 in all,

B L



T~hle 1
Means and Standard Deviations for the Experimental
(n=81) and the Control Groups. (n=72)

(Number correct is dependent variable)

Pre-test Post-test

. Voeab. Compre, Total Vocab. Compre, Total

Experimental  56.20 42,00 98,20 62.37 50.62 112,99
(n=81) (10.56) (11.02) (20.73) (11.83) (12.0k4) (22.91}

Control 5k, 91 (40.46) 95.37 (58.71) 46,87 105,60
(0=79) (11..06) (11.k2) (21.08) (12.69) (13.07) (2k.91)
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Table 7
Peargon Product Moment Correlations between

Mumber Correct and Number Attempted Scores

Pre-test Post-test

Voc. Compreh. Total Voc. Compreh, Total

Frperimental .88 .83 .88 B8 .75 B

(n=81)

Control .76 .78 .78 .90 84 .89
(n=79)




(¢6°22) (TE°2T) (90°21) (66°02) ﬁmmjaﬂg_.
GL*02T ge G 26°99 28 0Tl bl

(62°¢2)  (f9r)  (:6€T)  (oe'6r)  (09°0T)
e dreg TR Rom 0

12305 °yoadmo) *0CA T30 -sun@sauw

9897, 3501 , T m@muauﬂwm

sTqerre) quepuedsq oys ST pejdwessy Jaqumu
sdnoan TOAUCH PUB TeyuswTIon mg;,aaﬁ,agoﬁgmﬂpma.@wnﬂ@a@wﬂ@mw mgﬁm

@ °TqelL



(1) 8y (%)

(2r'T) am; 23,}
oy*gel 6665 Iy

Te30k aoTsuayRadue) .hﬁg.zsﬂug_ _”,

(sTorTasA Juspuadeq ST pogdmeqy _ngsgﬁ, ;mmaﬂmﬁmﬁg pmmp@.ﬁ :

10] DOISNLDE “3S3% 3804 @Y} UC SI0IXT pIEpuBgS ﬁaﬁ mg&us,w

6 oTaRL



cT°19 g 95T
o CLC6HT T AT

1 S ¥ 8§

(eTqetaep juspusdsq sT poydwag3yy JoqunN) ;@sﬁﬁaakua“mm mnoumﬁﬁymﬂggﬂ@cﬁﬂw_@aua

* 892008 gmmﬁ,gmam_%hmasgnuab gnw.gs:gsi..m o

0T 9TasL



qotldoot
wg T 08
***&m. b nr6let T B ,.. ,, &O;msmﬂ |

i W —® . &

(srgeTaep pﬁ,m@ﬁug@g ST pondwelay ﬁsﬁé,#
*2)B17BA0D SB S9J00S UCTSUSYLIdWo) pmgmﬁm,
*123008 489 3804 g,o,._”mgmjmn@acg (e} ! i&ug

TT 9T9e]




= | Sa.,,vw g i* :

wecs T

ovigt gt Cevdks  UmBM

#2Q €€ gT*095¢ T | QT'09% ) ,ﬁuﬁué m,___,,_

i = &8 T gom08

(*stqetaea quapuedsp ST ponduegqe SOqUU) *eeTARA0D SE 52008 pm@p@gﬁ
*2I098 Q.mm_H_ a80d wﬂ.ﬂ@ﬁ@m H.NEDE J03 ae«g,%

7T STaRL




*xg e %6822 - %%%82°3C

#%91°0T %82 G $%06°8 , , ﬁm.?ou"_

T830L uoTsuay2dwop AeTnqeooA

*SonTeA~J 9J8 SSTIJUS OTqEl °*SAJCOS URSW 3539944 BATTO2G83X JT3U3 p@m_amﬁﬁﬁ?

f52JC09 UraW 959 3804 poqdwelqy sWeRL pue nosxic) sweql JI0F ,mugmﬁ,ﬂgou_ mc_ ,mm,mwﬁ.né

€T °Ta=L

pegduadyy

(5

Aruitoxt provided by Eic:




Figure 1

Table of Payments

Schedule of
Gain

0.10
0.20
0.30
0.40

Payments:

== ,19 mths
== .39 mths
— + mths

Pay

2102.00
§130.00
2140.00
8150.00

To be paid to the experimental students after subtraction of mean gain

of control group from each individual's gain.

A

(without penalty for loss)

§5260

B
¢with penalty for 1loss)

52860
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