" DOCUMENT RESUME

el

ED 085 606 o ce 008 090

AUTEOR " Quigley, Patrick A.; Newell, John N. |
TITLE Fixed Interval Reinforcement and Continuous Daily

Feedback on Academlc Performance. A Conjunctlve
R - ‘Confounding of Schedules.»“. L X '
PUB DATE -~ Mar 73 . -

NOTE . _ 21p.; Paper. presented at the American Educational
. : - Research Association, February 26 through March .1,
¢ : - - .1973, Kew Orleans, Loulslana -

o _ . ;-
¥EDRS PRICE MF-$0.65. HC-$3.29 S :

DESCRIPTORS ~ Ability Grouping; *Academlc Performance' Behavior

.Change; *Feedback; High School Students; Individual
Development; *Reinforcement; Research Designj -
Research Progects- *Self Control *Self Evaluation;
Speeches : o0 )
i ’ . . ! S
ABSTRACT, ' S ~
The purposes of thlS study were to: (1) produce
. self-control of academic behavior in a ninth-grade typing and an ' -,
eleventh grade-accounting class by prov1d1ng‘cont1nuous '
self-generated feedback through various devices; (2) to assess- the
.relative merits of each device; and (3) to study those factors
accountlng for behavior change under self-monitoriung conditions. A e
review of earlier self-monitoring studies suggested controls- S
approprlate to the research de51gn. The devices themselves proved no
different from the controls. The accelerations in the last .
posttreatment basellne proved significantly different from all other
. phases for two sets of data. A third set of data yielded only a
- non-significantntrend toward change during.the last, posttreatment
~baseline. 'Resulys suggest that: students dengnstrate limited . _. -
self-directed ‘change of.performance rates with these procedures; :
terminating the last phase conjunctively with the end of the school
year explains the fixed interval scallop; and wveighting daily work
more--heavily may reduce scalloping and assure the longevity of
self-control through the end of the. school year. {Author) -
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The behavioral approach-auﬁ]jeo to ndhoation has }eneived most

 attention in the area of basin skilis. Self-control procedures as
developed in.other‘areas of behavior analysis have only reoently heen
applled in educational settinga (Risley and Wart, 1968;' Blackwood, .1970;
Broden, Hall and thts,.JQ?l). fccording to the theory‘of oehovior
aﬁolysis, solf—control~is deseribed as having two components: a con- ,
trolllnp res pon e and a controlWed response (Sknnnor, 19)3) Both of
these responqeo are ﬂm1f19d by the behaver, .

‘The controlled response is that, response which - is mgnipuiated by the
gontrolling response. Thus the problem of producing self-control in
ény'setting becomes largely one'ofvdiscovofing offectiye-controlling
responses which the behovorvmay readily emit to manipuléto some other
feature of his behavioral repertoife. Exanples of controlling responses
: as sampled in the olinical and edﬂcational literature iﬁélude such

P : o | . .

devices. as self-monitorins throush charts or informative feedback (Rutner,

_1967;. Xolb, Winter, and or10w, 1968, ‘Tﬂwfenlcr ', Agras, Thompson, and

--—..--.—.—.._-——-..—._-.-......-._._........—..-——....—._.._—-_
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. Tt Wright, 1968; Jens and Shores, 7y Durean, 19695 tieFall, 1970; Duncan,

- 1970;  HMcFall and Hamwen, -19%1;  “voden, Hall and Hitts, 1971  Lerpgar,
1972), self-application of aversive stimli (Powell and Azrin, 1068),
delay ofreinforcement I(Coldianond, 1965), behayioral'nntecedent changes

(Ferster, MNurnbierser, and levitt, 1942; Awrin and fowe]l 1948;  Azrin

——,
-

and‘Powell; 19697 ar ton and Mc‘n]] 1971), and thexemission of’ pfivate
responées (Black&ood, 1970), 'his Jaut aterory as surther elaborated
in Homme (19645) and Premack (1971).

The purpose ofithe present study was to pwbduce self'-control;of
academic behav1or in hizhschool, business éducation students hy providing
continuous, self-generated feadback ﬁprOUﬁh various feedbé&k‘deviées
and to assess those Tactors wbicﬁ coéﬁribute Eo performanée fains under -
self-mbﬁi@oriﬁg éondjfjonﬂ. httempts‘tovuue self»mOnitoring as‘an
experimental freatnmnt huvm-met with eritical reviews hy Orne (1970),
Kanfer (1970), sTChtFP tein (1971),’and slansner (1971) bécause'extraneous
factors t? self-mbnitbrinﬁ procedures ha&e not bheed céfefully examihed‘
‘or contfélled. Thesc criticisms may he listed an (1) demand character: éts,f
(2) reactive effects, (3)_p60r control. prio; to mahipulation, and (4) the

Tquestionable validity of self-generated data.. Many of these criticisms
i _ : :
;influenced the desigm of th tﬂv and oach w11] be discussed in the

" closing portion of the methods section.
fethods

This research ﬁasrdpne jh Lo 0Jar°~ooms, The first was a hinth-
gradéé second semester‘typinﬁ ciass with Jontv-cx"'females and!three
male§. ‘The'seqond class was an.d]bveﬂth-ﬁrade, second‘sqméster accounting
class with sixteen females and five males. ‘lhe té&éhefs in both élasses“

“used past class perfbrmanco_and grades to stratify each rla 38 into
high, middle, and low achievement groups. The students were'then rarclonly
o ' , - | |
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selected to receive one of three different treatment orders. This pro-

cedure provided‘twenty-four Temales and throe-malcs in the typing class

[

and thlrteen females and five males in the dcconnt1nﬁ class as experimental

subijeats. The remaining students were cuposed to ‘the same treatments
J , / i

but'their data were not included in the statistical analysis.

f

.a

blank item, row or column cntry, or any mathemat:cal computatlon.

The. dependent varlahle for thls clas S was work rate alone without respect

to correct or incorrect responding. (Slnce the “students had both answer
: & Lie,

sheets and the‘teacher-available during the class for individual help,

it was felt that work rate alone was a suflicient pinpoint, witnont

respect to correct of incorrect rates.) Af'ter classes, the reader

s
periodically checked the students recording with the various devices
. . 1 . .
to insure accuraqy. : Y
» The re sponse units for"tho typina class were gross WOrds per minute
l .

.and error rate for a three mnnuLe, once dallj, timed typing. The sample

for typlng was changed every day durlng tuc ex per:ment / Lach student

computed the total number of words tvped bv u51ng the vertical scale

in the text for each sample. . Phe~students hen proofread thelr papers.

for errors. Thus, during the experiment, the {inal error rates were ~
! !

computed a day after the typing had been done.

Prior to the experiment, the students in both classes were instructed
by the teachérs to count the rumber of responses for either the entire
class period in the accounting class of for the three minutes in the

tybing.class and to post this count on a manila envelope used to hold

~all of their work materials. This type of self-recording was_continued

throughout the eAperlment and contra ted witn recording on a rate compu-
tation _sheet (RCS) which lacked visual, graphié dlsplay of the frequencies
and the Standard Bchaviorlchart (STiC) which lent visual, graphic dQSplay

z , '
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of the freguencies. 'The SBC is a six-cycle, semilogrithmic chart which

permits the daily recordine ol hehavior chquepcios (Koeniﬁ, 1972

of each treatment phase, ﬁﬁe experimenter visited'the claéses £ortrain'
thé students in the use of the new Uorﬁs} A£ ﬁhis time,.ooe—third of‘
the students continued workiog and recording as usual, while the other
two-thirds received instruction for the RCS and SEG (one-~half of'thege
studénts for each form). After instruction in the forms, the students
weré asked.to uso.whichever {'orm wés siven them for two weeks. W%ere
was- no differential reward given by the teachers for using the forms.
Since most of the students in these classes were doing their daily &ork
assipnments, the-reward was thoﬁfht snperfiu@uskand aven contradictory
to the techﬁique for producing self—controllin this study. [Lach treatment.

phase was terminated by the teacher taking the forms from: the students’

" envelopes-and was interspersed with a week's baseline condition (i.e.

oostipg a counb'on,a.manila'ﬁnvejona)'heforu, hetweeﬁ, and after the
three_tregﬁmehtforder combinqtions. lor purnoseé of this study, selfl-
control is séid to exist when emlerations {accelerations or deoeierations,
depending upon the natufe of the pinpointed respoﬁse)'are better under
treatment conditions than under bfo-treatment baseline cooditions. |

Ali students were exposed to all three types of recording within
one of three troatment orders. The treatm?nt designations wéye:

(P

bl ... baseline for counting alone.
| o S
b2 ... counting alone during treatment phase.

b3 ... baseline for FCSyﬁse.
b4 ... RG5'use in treatment phase.
bs e béseline’for SﬁC use .
: o
b6 ... SBC use in treatment phase.

b? ... last postireatment baseline For all orders.
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stratification relevant to primr\dlassroom performance was obtained to

pot a problem.__

“to the €S, rather hocanse it refquired recording responses.
? - 4 <9 p

!
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The three treatment orders wore: ,First,'mq,hQ,b5;h6;b3,b4,b?; second,

1

b5,b6,b3,bk, bl b2,b7; '[‘hird., 13, bl bl o2 155,&;6,1)?.

‘ The contr01 for demand characteristies, such as subjects guessing

the hypothesis of the xperiment by instructiong was.accomplished by -

exposing all subjects to the hypothesis‘thatyall'self-moniﬁofing improves
i . : ‘ ‘

performance. ~Short baselines were ihserted“betw§en tre%t%gnt phases .

to kssess the persisténce of{éxperimental cffects. _In o}der to‘eiimiﬁaﬁe

a bias in the regultq due to intraclass comninication, teacher commitment
or éifferential teacher attention, and the presence of a novel person -
(the experiménter), the trcaﬁments'%ere-éountérbalanced in axlétin:
squares fashionlwith the use of the old record;ng typekcoﬁtinuing while
the new recérdinﬁ types were intfoduced. As itzwas clear frpm thé

literature,: self-monitoring is reactive for a number of reasons and thus serves

as a poor control technique prior to wanipulation. ‘Therefore, an ability ==
. - |

assess the. appro <imate level vlofithe:hﬁﬁyidualfperformance before any

type ‘of, qelf-monltorlng was unnnn. ‘The reliability of the self?reqording

was checked by each teacher dxr1N" .the term.- The teachers commented

upon the hlﬂh rei:abllltv of these student. recorded data. Since cor- - |
relations between' student identified and student-aside 1dent1f1ed Errors o

were hiWh these comments were reinforced. In this case, the student-

fpo—

aldes and studeﬁts vere uknown to each othvr, and Lhug col]n51on was

If certain variﬁhles are knoim tovhn reactive, it is only possible
tq examine the effects of one reactive variable against other reactive
variables with the tréatment (or treatments) of cdncernAbeing hierarchically
elimingted from other variﬁblms a2 controls. Thus the use ofrthe SEC wés con-

trasted with the use of RES nol because of any special properties ascribed
!
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The generality ol findin: s hased upon academic behavior sanpled
in classrooms is nol as questionable as takine a small sample of hehavior
] : .

in eliniecal settings. For a «ood number of cases, the academic behavior
is under the stirmulus control oi-the classroom. The bhehaviors ohserved

! in the clinic can usvally occur all day lonr. Thus the design was
‘ : . ]

.thought adequate to assess the production of self-control through daily

a

self-generated feedback. : .8

oL The “threc sets of dalta were analyvzed independantly in a 3 % 3 X 7

. _ | .
analysis of variarce (n = 2 for accountine work rate, n = 3 for gross

and error typinﬁ rates) on the mean rates dering each phase lor each
o : ST
subject. In order to accomodate the eflects of using a logarithmic

;" ' .. C . .
. scale as a leedback device, a lorqg transformation was pertormed on the

-raw data. Due

ot \'!LL;’ e

o data loss by student absenteeism, one drop-out, ,and

3

even-one case of a student complaining about her difficulty performing

the operations négessary to nse thewfeedback devices, a least squares

“c,

. : e ot “ ‘ - S }
solutidon was used L OrEdict the missing scores Hofore the final ANOVA

AV

was run. All statistical analysis were tested at n< .05 difference

according to ‘Kirk (1968, 233-200). Scheffe's comparisons were performed
_ | ere |

at the same level for simple moin eifects.

The analysis for tho accountin: work rates shoued significant

o

differences for the main effects of Ability, Treatments (), and Treatment X
Order (B X A) interaction as in Table 1. ‘'The means for Ability ranked

’ i . : !
in the expected order of hish ability hirhest, average ability next, and
- ’ ) . l -
“low ability last. Since the treatments themselves were of priwary

!
ERIC
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of Treatments and treatments within different orders. This procedure.

“~ mean conparisons, their elfecls were highly masked by the Treatment X

concern, Scheffe's comﬁﬁfisons (at p <.05) vere run Tor the main effects
. - : . L : ,
inaicated no differences hetween treatﬁents and pretreatment baselines
for eithef level of qnalysis; _@anking tbe means of all ﬁhases and -
maki?g all pair-wise comparisons shoﬁed that the-last posttreatment
baseline was significantly 1arger'£hnn the other phase means for the

main effects, the first and third orders only approached significance.

It seems obvious that where the main effect of” Treatment differed under

Order variable. - For the simple elfects, a tentative explanation would

be that this acceleration is mere likely lo be observed following a
|

- phase in which recording on a new form is used than after a phase in .
‘ _ ‘ | _ ,

“which an old recording type is used. With respect to the continuous

e _ R - ‘ -
feedback through almost immediate knowledge of results provided by the

By

3 : -
: “ ) . X N S
teacher and answer sheets, the sell-penerated feedback did not implement

accelerations sirnificantly beyond those occurring through other available

sources. With respect to the last posttreatment baseline, the superiority

of“ the occurrence of final examinations and termivation of the school

» ©

year to serve as %ccelcrators was far more significant than any source.

H

‘of feedback in thiF class enviromment. 'This last point is clarified

e . |

with the analysis‘for words per minute data

Tableé 2 indicates significanl differences within the gross works

per minute data for the same wain effects as, the accounting work rates.

O ot s P e St P D e B et Bt Bt ot e Bt 8 A8 A Bt ot A s S b A e Y S o it e e et S e P i Wl i

The means for Ability ranked in the same order as the previous data.

..........
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- Pair-wise comparisons for the uain c¥lect of Proatmont indiea

the recording for all types dwrin® Lreatmenl phases produced

heyond all pretrcatment taselinesn snd [nu1 t3~ 1ast posttreatment phase

ted that

accelerations

,mean exceeded the othor 51»; nw‘wn reilu. wDIP was no dilfergnce

between recordins’ in troatMﬂnL phases (72, 84, #%) and their respective

poQttreatmcnt hhuolineﬁ‘(ﬂﬁ, te, Y. A =nany,1 of thé simple effects

S

within the Treatment

T frder interaclion and pair—wise comparisons tor

treatment within eacn order weore norformed. It was acain “Vlnuq that

the effects of Lreatments wore wasked by the order wilh the pOuulb]O

'

exception ol one comparison. & comparison of treatmeont weans (b2, b,

v

bs) with pretreatment weans (b1, b3, L%) indieated significant accelerva-

! c ' .
tions Tor all récordinz types during Lreatsent rvhases within the first
AR !

and third orders. Perhars the oecond order falled to achieve.significonce

becauue the B2 mean fell so close to Lhe and of the semester and hy that

v
t

time any novelty duc to the rregsence of L

A comparison of the last pos Flrﬁﬁivcn} bagselime with all other phase

i exyerimenter was sone.’

meana indidated significant accelerations for the mean within the first

. _ : _ _ ‘
two orders. 'This last haseline terminated as before with final examinations

and the .end of the school vear. It.uas thourht - -that the presence of the

SBC occurring before hY for the third.order accounted Cor the failure

. el e o .
to achieve significance., There comparisons ~ol 570 recording (bH) was

contrasted with other récordinﬁ types within treatment phases (b2 and

b4) for all orders. ione of l}c @ cmmparisons, however, achieved sig-

. - . ’ -
, nilicance. v . '

Table 3 sheds some lizht on Lhis interaction. nero is a pos 1t1ve

; acceleration of cell means, uith only tio ercenblons oocﬁrrinﬁ as noted.
| . . N ; .

Tnsert. lahlé 3 aboutl herce
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~he error rate components (i.c., mmber of

~0=~

The rank order is almost precisely the same as the oririnal temporal

sequence of phases., lisins the-data Irom Table 3 and mear comparisons

for simple main effects, it is surrested thal data points are positively
accelerating with the only exceptions occurring where one of the three
treatments is in effect. 7Thus the treatments are functionally related .

to major upward movements over baselines with the accelerations slowing

. ' ' S
during each posttreatment Gaseline. Withoutl regard to treatment order,

however, the last pqsttreatment haseline repre$ented an acceleratioﬁ,
iﬁ general, which exceeded all other p@a%e means.

The analysis of the error rate data in Table 4 indicated only the
Treatment X Order‘Interactién as\éignificant. flone of ﬁean coﬁpdrisons,
as performed in the other sets of‘Aatd, for treatwents within the different
orders indicéied Significantfdiffcrences. Considering the gross typing -

rate and erfdr rate data together, it appears that as typing rates

‘increased +there was an increase in error rale, but not to a commensurate

extent. S ,  -

O M k] B B Bt s Py S S Bt s Gy B T g Sy S R Bk S Mt P St St St St o i o g P Bt G g e Bt Bt St e S gy S e Bl B

S e P et e St Bt e 4+ s o At ey o e o = e Bt e T A0 ot ot et A e et e Bt B oy o e e e e g A s o

"~ As a demonstration'of reliability foq.self-reéorded data reliability,
errors Tound by the typist’

and the number of errors faﬁnd'by‘the proofreader) were analyzed for
the ninth grade typing class and.the éides wvho rotated the réspohéibility

of checking the papers. A technique sﬁégested by VWiner (1962, 124-128) -

was used to compare frequency of shudent érror and the frequency of

proofreader—idéntified error. ¥Five days were randomly sampled and the

analysis yielded the following'coefficiggﬁs.Qgr those days: ..9% for the

om0 : :
N ’ ' A °
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first day, .90 for the tenth day, .9G for the_twenty-seventh day, .82»

for the fifty—sedond day, and .96 for the slxty-third day. These reli-

abilities were felt high enoush to demonstrate accurate recording.
N Discussion

«
i

The implications of this research are twofold: first, with regard.

to future educational research and, sccond, with regard to classroom '

practices. The iﬁpetus for this study came from and was in part planned

and conducted by four high school teachers. Their active participation

during workshops and in the initial plamning insured a maximpm of benefits

for each student during the course of . the study. and at the same time

pe%mitted the cgnduct of this vesearch from escaping’the ubiquitoﬁs
demandsqof‘running a classvroom on a daily_basis. whilercommuniéatioﬁs
problems stili existed, meuy difficuliios lisled in aﬁvearlier section
could haﬁe Eeen renedied either by workinérwith’fewer classrooms or by
soliciting colleagues ol -the expérimenﬁe;’ﬁa‘iﬁétruct the classes in

the use of the recofding férms. HesearCh-cohdncted in this fashionv

has value for those most invelved in‘ﬁ@g educatiénal process--tedchers
énd students.. AII of" the teachers }nvo]ved in this stidy notie;d positive
changes in their stnﬁents and thgs plaamed to continue self-monitoring
in their Puture classes. Nnrthnrméro;_the teachers have expréssed
interestAin doing further research in their classes.. 'lhus their_pafticip&—

tion will prove mutvally rewarding to both rescarcher and teacher.

With regard to educational ressarch, a few rémarks seen noteworthy

. because of events which Tailed to occur. First, lest (1949, p. 289),

O

ERIC
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after a review of much rescarch on the point, concluded that intensive
practices of timed typing incurs hizh evror rates. 'I'his result was not

replicated under daily timed typinss over o period of twelve weeks,
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Perhaps the éimultaneoux “el?-mdnitorjnq of Loth words per minqte and
‘error rates accounted lor the resulis.

Second, revieus of priOT‘researchbhnvc Limited the demonstrated ;
effectiveness of hehavior wodification to low ability and sﬁecial education
classrooms. Rosenfold (1972) reported a study in which:mbney vas emblojed
éé a reinforcement for sixth grade students havinf'd hixh T.0.(above

" 110 on the Lorge ‘thorndike) and money reinforcement plus stars on a

- publicly located pﬁpor for ﬂQera?e and higﬁ T.0.'s (104 or better) -
showed significant achicvement rains. Rosentold's Iindines, which ran
counter to prior r¢search, are replicated here hecaunse no significant
Treatment ¥ Ability interaction onewrcod.

As for the fiq@ing pr nersistent sélf-rccording eFFects»lasfing
after this recdrdi%g is terminated (Teitenkers, et. al., 1968 ; Mefall,
1970), both the déta which did not reveal efflects differént from baselincs
"(the accounting work rate and error rate) and the data whiéhaid reveal
effects tha£ were confounded wilh other 1eactive variables (ﬁérds per
minute -data) indicated no ]ustinﬁ ctfects. Tn roalationshiﬁ to the

-<administratifely.schcdulﬁd evenls of axams and thé termination of the
school year, thé elfects or sglr—mbnitoring-Jnre showm to be gvaborable.
: As f'or the sug/estion that s&lf—rccordinﬁ-sorves as-a poor control-
device prior to Behavior modification (Kanler,1070), thé self-monitored
vldata in the fqhn of hehavior frCQunncjaslyieldod-the game ability strati-

-

fication as that given by teachers prior to the study. ‘Thus the

-

stratification served as' a proximate control for selt-monitoring. The
question of whether a tecacher, vorkin~ by herself, could preduce self-
control usin: these procedures remains open. An ansuver would entail

surreptitious recordin: of shudent “ehavior trequencies before sell-

-ERIC
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monitoring was commenced. This recovding would serve as a baseline for

e . . t
"self-monltorlno. The ability stratif 1cat10n used in this study was :

not precise enough to provide this information.

The implications for classroom practices are directly related to

the analysis of the data. ¥ven wien the trealments proved effective

L

®

over pretreatment haselines, the

ot

feets of thése treatments did not
effect “the acceiefétion of rates obtained at the end of the school year.
thile a quallfled demonstration of self-céhtrol was achieved, this control
passed to the occurrence of administratively scheduled events. -This
finding sugges ts that, when poscible, testing of the doadline f'or iargé

projects should he intermittently scheduled to insure the Tongevity of

student self-control. Yeighitine daily work more and terminal work rates

| “

less might have the same effecets.

Another finding which holds implications ﬁas,the fact that rate

. measures may be used Lo achiecve ability grouning. Vhile this measure

has been used for such purposes in typing class prlor to this research,

the replication of this indimg with o pinpoint as hetergeneously mixed

as the accounting work rate lends penerality o the practice. -Further

study with other types of curricula 15 necessary to insure this generalization.

The main conclusion to he drawn from the study is that the studenis

did evidence self—control for soMe‘of the ~treatment conditions but not

“*

with regard to the last poof1roa1non1 haseline. The Standard Behavior
Chart, while serving as an accelarator of performance rates, did no
better than the other devices. Tn the accounting’class; due to the

presence of answer choeLg and 1nd1v1dna1 teacher hulp, the devices alone

were no bettcr Than these obher modes ol feedback. The error rate

data, which was gathered under delar conditions of one day before Feedback,’
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confirmé the superiority of imsediate leedback For simple skill léarning
found by other researchers,

L ' .
~ None of the timaa‘ﬁmer& or ‘:){\.S_(—':'.Lirlre means were amy beltter Lhan the

last posttreatment baséline; Tn sraphice form, this hehavior ﬁould‘when
plotted cumulativély represent. a fired interval scallop. (iven the fact
that the daily classworkvpluyed little'pért in grade’determination and
tﬁat this phase ended simultaﬂéounly with the end ol the school year,

this finding is in no way surhrisﬁng. Po% educators who ﬁould make
mofe of daily claséﬁork, the grades for daily work should he weighted

in ﬁroportion to a:final examination with more frequent, terminal projects
receiving equal weight as the Tinal exam. lPopefully, this procedure
would eliminate the accclerated per?ormanée prior to exam periods and

the end of the schooi vear. “or the educatidngl'researcher workiﬁg

with treatments wihich are eunecled io ﬁ@ﬂ@?ﬂt@'bnly rinimal control

over student academic periormance, this stuwly wonld recommond the ter-

mination ot experimenﬁ# weil in aannee o?-tﬁb-bécurrenco of' the natural
reinforcers in the sch501 eiwvirorment,. V;hnlly,'by usinﬁ the individual
dafa frqm;the chaffs, botl: teachers and cxperimenters could achieve an v
uhdgfstahding ol' the students whfﬁh iz motually helptful in evaluating-
student-progre%s and the eifeclks of éomn manipulation; The iﬁdividual
data revealed diffefences betueen drop-outs and high éhscnteé-students.

Research making use of individinl rata will hopelully aird teachers to

o

plan instruction according to individual needs and, at the same time,

advance the science ol education.
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I TABLE L
ANOVA: ACCOUNTING WORK RATES

Source af MS F
Order (A) 2 .0375 . .160
at bl 1 0902 1.845
at b2 1 .0169 .3L6
at b3 1 .0916 1.873
“at bl 1 1665 3.40k
at b5 1 L2439 L.99
at b6 1 L1127 2.30L
at b7 1 .0905 1.851
Mpility (0) - 2 1.228 5.207
A XL C b ~.0836 | 1356
Subj/ A X © 9 239,
'Tr;atment (B) 6 .06L5 : x3,59 seske
| at al 6 L0641 3.58 sk
at a2 o I 6 I.(:'314 | 1.75
~at a3 : |6 .0918 5,12
AXB . | 12 3 0614 3.42
BXC - 12 - 0271 1.51
AXBYE:C 24 | .0256 1.43
B X'Subj}/ AX G 39 o179 |
p .05
TEI0L




TABLE 2
ANCVA: WQRDS PER MINUTE

Source ~ daf | W‘MS F
Order (A) 2 .0375 .160
at bl 1 " 1323 O 18.63L
at b2 1 078, 11.042
at b3 . 1 .0728 10.253 %
at bl 1 .0349 L.915 %
at b5 1 .0026 . 366
at b6 . 1 “ 0017 .239
at b7 i N .0301 L.239
Ability (C) T 2 | .5918\_ h ‘13.035 ek
AXC b 08,9 | 1.870
Subj/ AX C 18 ..045g )
Treatment (B) 6 .0092 13.578 sk
at al 6 0174 25.83
at a2 6 .0106 15.82
at a3 , 6 r.0099 14,77 - own
AX B 12 014l 21.405 sk
BXC 12 0009 1.343
AxBXC | o2 L oo o 1.617
" BXswi/AxcC | 95 .0007
L'Pea05 | - ‘ |
P 401 . | : |




TABLE 3 : }

RANK ORDER FROM LOWEST TC HIGHEST
OF CELL MEANS WORDS PER

MINUTE DATA BY TREATMENT ORDER -

WITH RAW SCORE MEANS IN PATENTHESES

ORDER 1st 2nd 3rd Lth ~ 5h éth - 7th
. First 1.4317 1.L775 1.507? 1.5295 1.5343 1.5515%. ,1.5523%
| e (27.01) (30.02)  (3z.16 (33.85)  (34.22) (35.60) (35.67)

Second 1.5225 1.5481

1578 561 1.6035 1.6085  1.6171

(33730)  (35.33)  (37.62) 3R] (k00130 (Woo60]  (Ld.id)
Third 1.4506  1.4950 1.5222  1.5206  1.5310  1.5423%% 1.5i33
(28.22) (31.26) (33.28)  (33.85) (33.96)  (34.86)  (34.9y)

|
*These two phases are the only two in reverse order from their criginel temporal
sequence for the first treatment order.

*These two phases are the only two in reverse order from their original temporal
sequence for the third treatment order.

A




TABLE 4 -
ANCVA: TETRROR RATE

Source - daf | . wmMS F
Order (A) R 1563 .583
at bl C1 .0740 - 1.409
at b2 1 0986 . 1.878
at b3 ] t 1147 2,756
at bk ! - .0154 ‘ . 293
at b5 - ; 2934 | - 5.589
at bb 1 ’ 0374 . 712
at b7 1 3i826 | 3.478
Ability (C) | 2 s 3628 . 1.352
AX G 4| w509 1.681
subj/ A X cCc | 18 . 2682
Treatment (B) 6 _ .0089 . | 543~
cat al 7 6 : ' L0261, 1.60
l at a2 6 .0376 2.27
| at b3 6 .0338 2.05
( AX B 12 LOLLy5 2.692
B X C 12 0146 | . 883
AXBXC 2L B | .01aé .859
B X Subj/ AX C 95 L0165
N
Py« 05

ale o¥y
,,,,,,




