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Experimental Analysis.of Program COmponents

An Approach to Research'in CSDC's:

4

The'primary purpose of theyrogram to develop Child Service
,

l DemonstYation Centers for Childreh with Learning Disab itles (CSDCs)

(P.(Title VI G) was to provide a system for disseminatin programs which

were demonstrably trffective. 'From the outset, it could have bsen argued.

- that few, if any, knstructional programs existed for which effectiveness

had been emilirically demonstrated, and that research rather than develop-..

ment was what should have been funded. An alternative to this al-gument

was than an empirical'base for dftsemination of a program could be de--

. -

veloped by req iring CSDCs to undergo a "validation" procedure

(Tallmadge, 1977). Validation involVed collection of evaluation data

.

in which the achieVement of students -s4red through the CSDPwas con-
N

trasted with the achievement of students in other educational.programs. 4

4.

14 If the comparison was carefully done and PDC students' performance ex-'

ceeded that or compafison students, then program effectiveness was said

to be empirically "validated" and could legitimately be diageminated.

While methodological grounds could certainly be found for questioning

the internal and external validity of individual validatiop attempts;

the potential for identifying effective programs through validation cer-

tainly exists. Special education programs in general, and model progiams

in particular, should be encouraged to continually obtain the best

s ,)
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possible data on their effectivenessince their very existence is

predichted on the Arumption that the additional cost of:such prosrams

is offset by increased benefits tp the students. Program validation,

however, is in the tradition of_9Ificacy'reseafch, and adequate efficacy

research is' difficult, if not impo4sible, to do-(Cegelka & Tyler, 1970).
4

7
Even when d6ne Well, efficacy research is typically based on what Gelfand

/

. and Hartmann c1975) call 11316ckbuster interventiods.". Blockbuster,in-

i*
terventions 'are those in which a complek bundle of treatment variables

is constructed by the prograth designers.to yield the highest probabiLity
,

of impacring the problem.

CSDC programs clearly can be classified as blockbuster interventions'.

Commendably, admiAi'strators and teachers do all they can to &isureltbe

effectiveness of their program. The prbblem.for potential adopters of'a

CSDC program, howexer, is to know whic,h of all the comporients,of the

program are really essential to its success. Is it the currfculum, the

staff the staffstudent ratio, the pArent involvement, the

instructional methodology, or some interaction among all or a sabset of

those,components which is Critical to program success? The questiors .

not simply academtc, 4ince variations in program cOmponents have economic

effects.

An alternative or complementary approach to evaluating blockbuster

interventions which can simultaneously yield the necessary information-

forHecision makers and increase our knowledge concerning the effective
NN,

variables in treatment is nesearch on prograhl components.

Program component .research, in contrast to typical program efficacy .

.

t

.

repeaich, is designed-to yield data on the effects of varying specific.
,

.

.cmponents within a program rather than on the effects between programs

t;
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ln general. Program,component research is much the same as research.
. . r

.

.

on-instruction in which variations in methdablogy are empiriCally

analyzed. It differs in two tmportant.orespects, however. First, the
.7

primary goal of program component research is to construct-a more ef-

Ticient and effective service prograd. Second, program component re-

seai-ch is typicalay conduted within the context and constraints of

existing educational programs. In these two reSPects, program component
fr

research is similar to research on instructional theory' as recently

outlined by $now (1977), add it is clear that'research of this type

places certain constraints on research design.

V

Since the.primary purpose of program component research is..t.-E:ok,404-

struct a better program, and the research is conducted Within an'exj.sting

program, the seleCtion of treatment contrasts is guided by what variables

can belanipulated within that program. If a program includes

(

instruction.in.decoding words, and teachers are free to vary their.
1

instruction fa word decoding, then research can be organized to determine

the effects of such variavlons. Were decoding instruction either not

a program cOmponent or a component which could not be manipulated, then.

A rt\

researeh would not he designed to test the contribution of instructioft-

in decoding to program success.

While limiting research questions to those relevant within a

particular instructional Program may seqm to confine Ale research in-

vestigatofts,:*he truth is that most of the variables of ine-fest to
*

researchers are present in any program. What tends bo be'limiting is

how the variables are operationalized, by both the staff and the existing

curriculum. At the same time, the constrainiss of program component re-
.

search are of f set by the direct apgicabi 1 ty of the outomes. The
r'

4

9
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Itaff cian use the results to modify kactice without-needing to.

question,its relevance to theit program'. Then to9.'if the student'

population and setting are clear.ly described, other program adminis-1

trators'interested in adoptinwa program wilt have data on the relative\

value of individual program components.

To be successful, program component Tesearch requireps program staff

who are open and inquisitivAiabout what thoy are' doa. Clearly, such

"researeh implies that all of what has been included in a program may AP

not be necessary on helpful, Too often special educators are like

Campbell's (1969) "trapped administrators," required to aCIII as if they
S.

know what.they are doing iS correct. Program component research can,

free program administrators from that trap bi opeAting on the premise

. ,that special education is "experlmental education" (Bureilo, Tracy, &

Schultz, 1973), -to be used as "developmental
capital" (Deno, 1970) for

improving the capacity of educators to serve 4ndividual needs.
-

A good illustration of program component research in tpecial edu-

cation is reported'by Jenkins and Mayhall (1976). At the.time ot the

resAarCh the authors were involved n developing the Remediation Specialist

Program through the Southwest Special Education Regional Resource Center.

In an effort to develop an empirical basis for Remediation Specia4st

functions, Jenkins and his colleagues.experimentally determined the

I 1

4 )
effects of such program variabfes as peer and cross-age tutoring,' tutor-

litpupil ratio, site and supervisor of tutoring,.qnd frequency of tutoring.

. The results of their research,provided them with the data necessary for
4

(.
.

selecting effective program components, and alsO provided the field of
P,

special education, tn general, With.gUidelines for- effective resource 4

programming (Sindelar & Deno, 1977).
,.,----"

.

.
.
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Program Component Research in.a CSDC

In 1975, the Bureau of Education for .the Handicapped awarded

a Title VIC grant to the Minneapolis Public SchOol.§. to develop a

Child Service Demonstration Center for Children With Learning Disa-

.bilities. Subsequently this project, eventually known as SIMSNystem-

atic Instructional Management Strategies), became highly successful in
4.

disseminatinii its program both regionally and nationally, and underwent

validation procedures which povidedlevidence that the program, in

gel-feral, was effective. In its final year of funding; the project

director sought to improve program dissemination by developing a research /.

component which might yield data useful both to the project and to the

field of learnin'disabilities. The result was,a one-year effort to

conduct a series of studies otthe components of the SIMS program.

Selection of Program Components for Research

Since a program like SIMS consists of.a large number of interacting

components, selecting those components on which to do the research in

the allotted tim1 was a dii.ficult task. As indicated earlier, a balance .

had to be achievA between what programrvariables might be most important '

1110.
.

to evaluate, and what program variables d be evaluated within the

constraints created by an existing 'service lrogram. The eventual

selection ef program components was determined by selecting those which:

(a) were unique to SIMS, (b) had avai4Ab1e on them little research evi-
4 '

dence, (c) could be varied once the school year had begun, (d) were

Adaptable to.a research design enabling sufficient experimental control,

and (e) could be incorporated in a research design that would be mini-
.

mally intrusive With respect to routine staff activities. Using these

selection criteria, the following program components were included:

4'
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1) Thejlaily,data collection procedbrqs used to monitor

stUdents' progress on the SIMS reading and spelling skill/

concept sequence.

2)- The data utilization techniques based on the daily data

collection system.

The instructional techniques used by*.the teachers in teaching

the SIMS reading and spelling skills/concepts.

Specifi Research questions. Just as a service program is a set

of components, the SIMS components identified fOr tesearch were, in

.fact, a complex of events for which a number of research questions could

.f
be generated. The research had to be designed to answer a limited set

c

of specific questions with respec
A

o.each comPonent. Those questions

were:

L

1. With respect to the daily data collection procedures, d et

graphing student performance data obtained through daily

timed testing increase rate of mastery beyond what occurs

when simpLy maintaining.the data on recording sheets?

2. With respect.to data utilization, does-using a decision

rule based on an.aim line (Liberty, 1975) to make tokens

conti-Egent increase mastery heyond simply setting aim lines

without decision rules and tokens(__

3. With respect to instruccional techniques, does direct

instruction in phonetic rules increase mastery beyond drill

and practice on Icrionetically'regular words withpt instruction

in rules?

1

4
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All of the researchtwas condUefed with the students enrolled in

the Systematic Instructional Management Strategies (SIMS) Centers at

the elementary and secondary leVels. (The SIMS Centers provide instruc-

tion in basic language arts aild yolath skills to those students, grader

-1-9, who have not responded to progtams offered in resource rooms at
-L

)heir home schools.

Of the 32 students (18 elementary and 14 secondary) who partickpated

in the research, two were females. Most of the students had been in the'

SIMS program for a period of one to two years. A f4w students did not

participate in the research either because they had not entered the.

reading and spelling sequence, or they were progressing too slowly to

fulfill research design requirements.

Experimental Design. A within-subject design was used for all

phases of the.research. The design was created by having each student

elloerience each treatment.on a different skill/concept category in

the reading 10 spelling sequence. A student who was on Category #6

in the sequ4qte might experience Treatment A on that--category, and :

Treatment )3 on Category47. A second student who was in Category #12

- might receive Tieatment B on that category and Treatment A on Category

#13. The design was 'chosen 'because it introduced experimental contrOls

least intrusive to routine instruction. In addition,4inter-classidawi

inter-sOject variability was reduced_to a minimum since all subjects

were assigned to all treatment conditions. Treatment conditions were,

assigned to randqm categories to.control for sequence efkects and

the different levels'of category difficulty.
A
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The experimental research was organize'd in three<phases. The

phases were designed to contrast: (a) graphing daily performance vers4s

no graphing of.daily perfOrmance, (b) using aimlineS and decision rules
, .

with ,a token economy versus aimlines and decision rules; and. (c) dTill-

)

4

do

and practice versuS conceptual teaching. An additional 'comparison was

made across phases between graphing with aimlines and 'grdphing without
-

aimlines.

Materials. All of the re'search was conducted on reading. The'

reading materials consisted of the isolated word litts developed by

-
the SIMS program. The words on these lists follow exclusively.the

wOrd phtterns for the 53 designated skillAconcept categories.

The other materials used were recording dheets, stopwatches, apd

semi-logarithmic graph paper for graphing student performance. During

the second and third phases, the points wh ere given as oken rein-
.

foreers could be exchanged primarily for free-time choice activities,

and other items such as soft drinks', posters',-Atc.. In the third phase

of the study, instructionaf activities.typicaltly included the use of

word and syllable cards.

Ptocedures. For each experimental phase, a treatment script was

4 ,
.

.

,

. I

developed to outline a.ij the specific procedures to be followed and
-%.

t

.to ensure consistency dtross all subjects. Within each phase,'.the order

of treatmenC' conditibns was randoMly counterbalanced. 'The standard

dilly timed-test procedure Was established using isolated wo rd lists

associated with each category. A studtnt was given a one-mkute'

practice test which was folloWed by a one-minute Tid---test. The pro-

cedure was essentially the same as.used routinely by all the teachers.

The nuMber of*words read correctly atifi the number'oT words.incorrect

I')
4.; d
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from Ehe'secOnd timed t *Pt were recOrded..
, ------

, *-
9 ."....),. a

$tudehts orcliagriLY prvt.iced initially on decoding words from'
. . .

. . 5.
.

-

. .

.a Liivetl'tategory..without timqd testing until they could identify.words.

.... ' -' F.-.-
.

t
.,

with 10%. cbd.rtcy, -A skilliconCOt cl,teery was use f r.Vheregearch
y ;:.

,

, if A stUdc.n. .h riot done timed,testing,previouviy on t category..,
. 1 ..-. .4 .1

e ',

.$tudefts were tested 'each ilay.throft0Oute'research.'. Treatmentsfon

-a.given --ategory were ulontinued Until i.at".6dent.attained a masteri
-.

.
, ,., 4

..
. .

N,sriterion on 4Q words per minute`Cbrrect on two 4ofolp three days,'6,7r untp
0.. .

S.,- -1,, .

* I. )
. . :. 4. e ,

.
, o , 0, ,

. . , . -

'14 period of 14 s'chool. days clapscia, w chever acturred first. .Ddring .

* a
. . s!'... .-

. Pr.
.6 ,

the. first two phases of the reaear
. .

...

s was toutine, tke daily timed .6

'
0 .

a' Ilko it ''' - 5 . I
.

. ..
4

.4.stgjof performanCe on the itolated wod lists Are -admi tered..ex-;

-i°
. .

.
.

,

clusivelyN"the-instructional atdes. 'ThetWes c inuO.the testing.
,

..,
t, -6

11,

&
.. ' f:

, during Pb.me"3.,--but the experimental treatments (variations'in insttuetiou)

a",
were accomplishe&by theteachers.

4-

h I (Graphing. vs..n8 graphing): During this firat cothapason,..,

e
30 Students (18 at Arthatage and 12 atikranklin) had t.heir"dally tiped- .

6

,

test score maphed and not graphed. Under the graphing Conditiorr, the
0. .

resuiLs'of 1.51,,nuta,ti.med tests were record%d on a raw data sheet CnO
e

*.4

**bed on.tlx-cyele semi-lOgaithmic graph paper. Under tbe .no graphjIng

C

ctitidltion, the results were recorded only on raw data sheets, Under
,

;

a.

" 4

a

both conditions, the.aideS were instructed to give,praise for imprgved

'performance.

p.

.

4
-' P

Phase II (Deertion rule and tokens vs. d4CiiiOn rpleraild-'praise ):_ .

. .
. ,

.., . 4
. A .

.For the_secOnd experimental comparison, the graphIng procedures de-

scribed above-were maintained,,and a data-decision rule.system.using

aim lineri't.ias implemented-tOldeterming.when points for Iniprovem4Qt

:

ad
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were to be delivered. For each su ject, a-baseline was established\

by.using the median of three,timin s on the first day. This data

point sqrved as a starting point, 'drawinglan aim line on the graph.

A predetermined 30% intsease per week ver the baseline was used as
.

r

the slope for tilt- aim lines. When students were under tha data-decision .
.

. .

rule condition., data utilization was actomplished each day by giving.

one point for reaching the aim line and one extra point for every word

per minute achieved.above the irim line. An attempt.was made to standard- .

4

ize point values across all classrooms'. A decision rule was used for

shifting the aim line vhenevef the subject's performance fell below 'the

line three days in a row. In this,instance, the median level of these

three dayS was used to reset a parallel aim rine (i.*., the slope of a

30% increase remained the same). Each tiMe the aim line was shifted,

the. number of points provided for reaching aim line was increased by

one. To prevent the.subjects fromoperforming poorly in order to'increase

poirit earnings, a 10-point bonus was provided for reaching the aim line

five days in a row. When stadents performed under data utilization with

social consequences,,the establishment and adjustment of aim lines,was
e / h

the aame ag previously described. However, only visual and yerbal feed-

1

,

\\1back o performance°and praisewere,provided br the aides,

.Phase III (Concept teaching vs. drill and practice): Two instruc-

t1ona4 strategies were contrasted during this phase - drill and practice

4

and what the SIMS staff °c411ed "concept tenching." All previously dd-
,

gtribed procedures involving_graphing, decision rules, and.points were

.'maintained during this phase. Each day the teacher provided a ten-minute

period of instruction, directed toward the.eategory in which the timed

,"

,
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tests were given. The instruction was given prior to testing. The

drill and practice condition consisted of repetitions of phonetically

regular. words from the relevant Category. The words were presented in ,

isolation and in context with eiror correction, but no direct instruction

was provided in the phoftetic (conceptual) rules which underlie category

organization. Practice with flash cards, word lists, or TICS\cope were

the prithary modes of presentation. Concept teaching, on the other hand,

focused on direct instruction in.the.phonetic rules underlying' the words'.

Teachers provided'direct instruCtion in word analysis and synthesis

through verbal explanation and sorting word parts and whole words on

the basis of the common phonetic rules for decoding words within the

cAtegory.

Results . pf I
4.

For all three phases:the Ntuits were analyzed using the number of

days taken to reach the mastery criterion. Table 1 contains the results

in terms of the mean number of days taken to criterion. The results'

were statisticall# analzed for the elementary and.secandarx students

separately using both correlated t tests and the Wilcoxon gatched,Pair

Signed Ranks Test. The outcomes for both afialyses also are presented in

Table 1.
nt,

Insert Table 1 about, here

Phase I (Graphing vs. no graphing): The analyses with respect to

graphing produced mixed results. A statistigally significant difference

was obtained using the Wilcoxon Test with.the elementary student data

, but not the junior high data. This result meanSlthat among the
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elementary students, a significant.ly higher proportfon attained mastery

P

more ra?idly when.their daily performance was &aphed lhari when it was

not graphed.. When a correlated t test was,conducted on the mean number

of days required to achieve mastery under each of the treatment condi-

tions, no difference was obtained at.either.the elementary br,secondary
2

aievel.

Phase II (Decision rules and points vs. decision rules and-social

.consequenyes): When student 'performance under the two decision rule
, A/

conditionS Was eXamined, significant effects were obtained for both

mean days to criterion. (correlated t) and the proportion of students

perforping better (Wilcoxon T) under the data-decision'rule with points

condition. Again, howeyer, the effect was obtained at elementary level

but not at the Sunior high level.

Phase III (Concept'teaching vs. drill and practice): By.the egcl.;:ak
4 !.

of the school year onlY. four sttidents completed this phase at the

4
elementary level, so the majority of the data for this analySis was

from the junior high level. The. Wilcoxon analysis revealed thaf a

.higher'proportion of students perfor'Med better mnder concept teaching

*

at the secondary site. Results from the correlated t analysis revealed

no difference in mean nymber of daysAo ceiterion under thee two teaching

conditions. When the data from elementary and secondary sites were

combined, the same results were obta1n0d.

Cross-Phase Comparison:- An atteApt was made to evaluate the ef-
.

fect of using graphs with.an aim'iine in coqtrast to graphing without

an aim line. To make this compaKison, data from the graphing conditlon
*

of Phase I were compared with data from tihe deolsion rule and praise
4

condition of Phase II. The results of- this cbmparison revealed that a
A
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higher proportion of students at.the elementary site achieved criterion

1)
faster when daily performance was simply grapfied without aimlines.

No difference was obtained on the mean days-to criterion'under the two

con0Aions.

DiScussion

The experimental analysis of SIMS' program, components yielded

several useful outcomes. One of thZ most noticeable findings is the

different effects of the treatment conditions between the two sitea.

A difference in student performance was obtained for eachimired com-
1

parison of program components. Three of the effects were obtainediat

. .the etementary site and ona at the junior high site. The one signifi-

cant effect at the jbnior high site occurred'invthe comparison between

drill and practice and concept tea'ohing, while the small number of

students completing that phase at the elementary site did not permit

an adequafe'test of that component lor the elementary students. The.
.L

difference between the bald sites could be related to several factors.

One of the most obvious, of courae, involves diff*.erences in age. Not

only are students in junior high.older than -those in elementary schbol,

bUt they also have expdriencedta lbnger history of reading difficulties

and intervention attempts. The isolated Word.lists which.were used

for beth testing and practice often consisted Of venv simple words

. categorized into similar patterns. The older students may have had

more difficulty persisting on what they recognized as a low level.reading

task. Some students at the junior high site showed a less positive at-
.

titude toward reading the Word lists and took part only reluctanth.

This is, of course, a program coMponent which could lie experimentally

analyzed.

.4
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In addition_to the differemce in outcomes for the elementary.

and junior hfgh programs, several important results were Obtained,'

First, how the daily measurement data are,recorded and displayed for

Ite students at the eldMentary level apPeared to be impovant. Stu-

dents generatf; attained mastery faster under conditions where they

and the aides could see daily performance on a graph. A related finding

was that, for the elementary students adding atm lines with decision 406

rules for resetting the atp 4nes'and praise for attainment appears not

to increase the.rate of achievement' that-conclusion, however, is based

on comparison of performance betwe'en categories to which treatments

were not randohlly assigned; tberefore, teatotiveness seems warranted,

The results, in general, provide support for including daily graphing

. . t
of atudent.performance as a component of an intensive,instaictional

. 4 r
.

program for elementary,aged-learning disabled students.

With respect to the,second res arch question, the reasonable con-
:,

clugion patalIels the first outcome. Clear support waS obtained for
fr

At
the,fffectiVeness bf using a,data-decision rule system to deliver tokens

*for Thievement. Again, powever, the effect held with elementary aged

4 students rather than the junior high students. The failure to obtain

an effect for data-detisiOn rules with tokens at the junior high level

is most likely due to either thetparticular data-decision rule used or

the token exchange System and its backup consequences. Since a plethora

of data exists,on the effectiveness of token systems, it seems unwar-

ranted to,conelude that the results provide evidence that the token, ,

economy component should not be ii(cluded'in.the junior high program.

Instead, th sults provide a *ADis for suggesting that 'more attention

4111°

, .

. .

be given to i ntifyipg the appropriate decision rules for the secondary
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students, and to determinidg how the token economy can be made moire

15,

effective. The akswer'to the'second research question would seem to

be that Leachers incorporating SIMS into their progrdms for elementary

aged children might well inVode .lata-decision rules for deliVering

tokens to increase their effectiVeness.

4,
'Finally, with r.,enect to the relative value of the different

/

,

\ /

teaching approaches, the evi*nce from this analysis provides support

A

for direct instruction in tfl'e teachi6g of conceptual rules. It,is

interestiriz that thiS conclusion is based on the perforMance of the
, .

secondary studer&s, since propositional logic is something of which

they are developmentally capable. Unfortunatety, the implication.

, that an age by treatment interaction'exists is not supportable gi;en
)

the smnll number of elementary students completing Nleseitreatments.

Beyond our program component analysis, the valne of practice in applying

phonetic rules to decoding is, nevertheless, supported by the results of

the research. .This finding also is intriguing because the daily timed

testing procedure used tended to penalize "sounding out" or verbal

selfl-instruct.ions as an aid to-performance. Apparently, the effective-

ness of Conceptual teaching accrues during.the teaching time rather

than the testing time,. The results support the recommendation that

)
direct teaching of concepts remain a part of the SIMS-program.

While the results of the eXperimental research support graphing'

b.

Df daily performance; psing decision rules for token delivery, and

...

direct teaching.of COncepts AS valuabA componepts bf the SIMS program,

.
1

several caveats should be igsued. First, dll the research was conducted'
,

oE/ornikinents that require a small fraction ol the'time'devOted to

.1



reading instruction. The proportion of totallrariatio n reading

achievement accouted for.hy the,se components cannot e ascertained

through the reaseach that was conducted. A second cong rn is that

all the conclusions rest entirely on the.masaery c erion based on

.

saying isolated words from category word liSts. 'Since the criterion -
validity of this measure is not adequately estab shed, the importance

f the results'for otFer dimensions of.reading performance such as

comprehensiork and silent 'reading.is unknown.

' Summary

In.this paper, we have attempted to describe an apptoach to

research:in special education that addresses, both the promise of-

. fmmediate payoff for, decision makers' inherent in program evaluation/
OP

validation, and the need to identify those effective interventiOn

variAles embedded within model programs that might be ineorporated

tnto the services, delivered by professionals in Other settings; '140

have labeled this approach "program component research," and haye pro-

vided'an illustration ha'Sed on research in one sucjssful.Child Servtc6

Demons.tration Center for Children with Learning Disabilities. The

research results presented in our illustration halve provided data spe-

cifically useful to.the decision makers in that program. At the same

time, howeverl,the results could he usefUl to other program administrators

and todresearchers interested in the variahles'which we experimentally-
manipulated.

What may be more important than the particular research results,

howeVer, is the demonstration that experimehtal research can be inte-

grated within existing service programs in a way thpt directs and

4.
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beneeits.both xesearch and serVices. Thetension experienced by

federal researdh funding agencies over what priortty to give.prog am

development as opposed to.fundamental research might to some degree ?)

be reduced if prIority is given t research on program comporients.

/or

To do so will require a sustained commitment f,funds to collaborative
.4

'

efforts between research and srvice institutions.

el"

--N

? t
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Table 1

Number of Days Taken to Reach the Mastery Criterion,
4.

"4411....

Site

omponent R

Elementary
correlated Wilcoxon

SD

Junior High
correlated Wilcoxon

SD t T

hase I .72 .22.0** 0 172'

graphing 18 11.33 3.82
T-,

.
12 9.92 4.62

no graphing 18 11.94 3.84 12 9.92 3.82'

hase II

token consequence/
decisian.rule

social consequence/
decision Yule

14

14

9.36

11.00

3.97

3.29

2.28* 13.0**

14

14

6.50

7.60

1.99 -

3.36

1.01 29.0

hase III .10 5.0 1.37 9.0*

drill and practice 4 10.25 2.20 13 7.51. 2.15

concept teaching 4 10.00 4.10 13 6.29 1.38

ross-Phase Comparison

graphing without
aimline 11 '11.36. 3.78

1.22 7.5*

12 8.50 4.34

.23 27.0

graphing with aimline 11 ,12.55 3.56 12 8.75 3.98

< .05
p < .01
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