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OVERVIEW Of SYHPOOIUM 

'1'he objectives of this •�iwn are to: 

l) Provide a rationale for using regression analysis (specifically

tt:>del C) to evaluate educational programs,

2) Provido one �xample of an extensive Hodel c evaluation report.

3) Discuss, asa�tions of tt,del C and ways to deal with those

asswnptions,

4) Share example• of diateminating ft>del c results to decision

, Nkera.

S) ldontify and retolve additional technical issues that evaluators

need to be concerned about when i�lementlng tt>del c,

We ask you to pretend that thia la the Dallas Independent School 

Diatrlct a.>ard meeting, '!be program manager and evaluator are prt1enting 

the end of year evaluation reaultl for a atate-funded cx,mpenaatory 

education program, 'l'tie evaluator has briefed the program manager and the 

report was delivered to the school board approximately two weeks ago. We 

Rllst asswne, though, that no members thoroughly understand the report, 

1Minly because irost have not read it in anticipation of being briefed. 



The presentation will be made by two evaluators from DISD. G!\il 

Smith will be playing the role of program manager· in presenting the basic 

program. Keith McNeil will be playing the role of evaluator in 

presenting the evaluation results. A third eJa1uator from DISD, Napoleon 

Hi tchell, wil 1 be playing the role of court-appointed auditor, 

questioning the precedures, results, and interpretations. ('Itlose of you 

who do not have the pleasure of working under the constraints of a court 
order may want to think of Napoleon as a board meRDec who has a Ph.D. in 
atatistica and doesn't mind }till knowing it,) We would appreciate you 

asking }OOr questions only after the auditor is satisfied that all his 

questions have been asked/answered, .• 'Ille last ten minutes of the 

aynp>siwn is reserved for the c:anments from our distinguished discussant, 

Dr. oeorge Powell of the a:tucational �ati119 Service, 

DESOU'.PTIOO 'or TR&\'lfflln' mOGRAH 

'Ille ·goal of the Reading. Improvement' Program was to narrow the gap in 

reading performance between· lower and higher achieving students as well 

as minorit'y • and '�ite 1tudents in the Diltrict. Qljectives for 

accompli1hing thi1 goal included: a) providing an additional 

two-aemoster, reading course with a restricted teacher pupil ratio of 

1120, b) providing apecial c:urr:iailum material• in logic, vocabulary, 

cxxnprehen1ion, and 1tudy akilla, and c) providing staff developnent on 

effective instructional atrat19iea in reading to participating teachers. 

'Ille additional language arts courae, foc:u1ing on readi09, waa required 

for student• in grades •even and eight who 1oored below the 40th 

percentile in Reading Comprehension on the Iowa 'Jvsts of Basic Skills 

(ITBS). All students sooring below the 40th percentile at all 24 

District Middle Schools were eligible for the program with two 

exceptions. Students in special education classes and students in the 

two beginning levels of English-as-a-Second-Language classes were not 

eligible. 
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Olaracteristics of. students enrolled in the program are presented in

Tables 1 and 2. 'Itle figures in Table 1 indicate that nearly half the 

fl'lrolled in 
RI 0:>Urse 

Yes 
No 
'l'>tal 

I of 'l'>tal 

Table 1

Number of Students Enrolled . 
and Not fl'lrolled in RI CX>urse • 

Fall, 1984

Grade 
7 8 

4285 4790 
5374 4383 
� Jm 

in JU 0:>U rse 44 52 

students in the. District middle echools were enrolled in the program in 

the fall of the seex>nd year. 'Itle analysis of program effectiveness was 

conducted using ITBS reading 00111prehenaion teat • a00rea for both Spring 

1984 (pretest) and Spring 1985 (poatteat), 'Itle nwnber of students 

represented in thia analysis· is provided by race and grade in Table 2, 

!thnic minority students ccmpriaed 871 of the total nwnber of

participating students at both grades seven and eight,

Grade Stat 61aii 

7 N 2111 

67,3 

8 N 2580 

68.l

Table 2 

!thnici� Ris5?!!nic -IanZ1�Ian 

591 36 

18.8 1.1 

705 20 
18.6 0.5 
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Rfiite 'l'>tal 

398 3136 

12.7 

482 3787 

12.7 



Sinoe the districtwide pe.roentage of minority students was 761, the RI 

program was focusing on minority students. 

L• 

IMPLEMENl'ATIOO FINDI� 

'Ihe RI program in grades 'seven and eight was implemented much better 

than last year, though there were improvements needed. 'Ihe lack of a 
.. ,,.,..,, t" 

program manager with .clear lines of authority resulted in lack of 

o:rnnunication and slow or • erroneous implementation. Staff development 

sessions were less than successful because of redundancy of topics and' 
timing of material, 

Almost all of the classroans observed appeared to be oonducive to 

learning, although some did have an enrollment of more than the maxirrum 

of 20 allowed by the guidelines, Teac:hera were using the RI texts and 
' 

' l, ) ) 

aupp,rt materials, but few were usi09 teaching techniques oonsidered 
' , ' <  , ''., ,,,, 

,, , 
(, 

beneficial for these kinds of students, 

rew interactions were initiated by students with the teacher 
,(;. 

. : 
oontrolling the interactions, Although moat teacher• provided positive 

., 1 ' 

reinforoement, not all teacher• provided at least five instances of 

poeitive reinforoement, 'Ihe instructional climate was judged to be 

better in the RI cl••••• than in the r99ul1r language arts classes, both 

in tent\S of how well the inatructional time waa uaed and whether the 

instruction was conducive to learning. 

ACHIE.'VEMEm' FINDINGS 

Result• for Grade Seven, A total of 3135 RI students had both pre 

and post acores, although the scores of 151 of these students were 

eliminated because their post score was considered too deviant in respect 
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to gains which werf' either too high or too low to meet normal 

expectations. Students in RI gained from 30.1 to 32.3 NCE units. But 

sinoe • RI students were selected into the program according to their 

pretest scores, we would expect the regression effect to raise their 

scores. RI students also gained oore than the comparison group whoSI! 

pretest soores were above the 40th percentile (2.3 mean gain vs. -5.9 

mean gain for the comparison group). 1,gain, though, the regression 

effect would have predicted the general trend of these results, i.e. the 

initially higher sooring cxinparison group showed mean losses while the 

initially lower sooring RI students showed mean gains, 

A significant second degree fit to the data was disoovered in the 

seventh grade CX111parison group, Hence the Hodel C analysis employed a 

second degree oirved line of best fit. the oirved line of best fit was 

the same for both the oanparison group and the RI group, hence for these 

eighth grade 1tudent1 there was no effect due to participation in the RI 

program (See Figure 1), 

Reault• for Grade Eight. A total of 3787 RI students had both pre 

and post ,cores, although the score• of 184 of theae 1tudent1 were 

eliminated becauae their poet score was o:,naidered too deviant in terms 

of expected gain, or loaee,. RI students gained from 30, 2 to 34, 8 NCE 

units, But since RI etudents were selected into the program according to 

their pretest scorta, we would expect the regreaaion effect to raiee

their eoorea. 'nle RI 1tudent1 gained nore than the above 40th percentile

0Jlll)4rison students, but again the regression effect would have predicted 

this outoome. 

'l\lere was no second degree oirvilinear fit found in the eighth grade

data, so only linear trends were investigated, Since a significant 
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• in teract i on was f ou n d , an. ov e r a ll program e ffe ct  was no t  inv e sti
ga t� .  

Th e analy si s was conc lu d ed . wi th t he f ind ing s  of a signi f i can t  
a pptitude -t rea

�
n t  i ntera ct �o n ,  The lines of best fi t  fo r  . the eigh th 

gr ade a re depicted in F igu re 2, The R I  program is ioost e ffect ive fo r
tho se stude nts.

w
h o have t he lowe st pre te s t  s oore s, Thos e  stu dents at the

pr ogr am aJt off ga in very lit tle f rom the ex t r a  R I  c la ss,

11 0



ALTERNATIVE EVALUATIOO KX>ELS 

'Itiere are three major ways we could have evaluated this program, 

'lllese three ways were doo.imented and described by Tahorst, lJnadge and 

Wood in 1975, 

First, we could have oonpared the performance of DISD d'lildren with 

what we would expect them to do if they were like the national norm 

group, 'lllis has been referred to as the Medel A approach, Wherein we use 

the pretest achievement level as the expectation for the posttest 

per formanoe. 

'1"10 major assumptions in the use of this nooel cannot be met.· 'I\le 

selection of students into the program shoUld be independent of the 

pretest score, otherwise simple regression to the mean can account for 

substantial movement to the· total group'• mean. Thia was the situation 

in the RI program, as the pretest measure also served as selection into 

the program. 

The 1econd ••sumption of Model A Which cannot be verified is that 

the students in the norming sample who are at the same pretest percentile 

levels are like those bein9 evaluated -- like in the Mnae of 

demo9raphica and in terms of quality of regular educational o.1rrieula. 

We know that moat of the DISD students are inner city students, with a 

high conoentration of low SES students, Therefore, we can't aeewne that 

our students are like the national normin9 sample, The teat that we use 

does have large city norms. Although DISD students 00nsistently aoore 

high, we auVlot determine if our students gain more than other large city 

students. The high scores may only reflect higher initial achievement 

levels of our students. That is, the question of the quality of a 

program demands assessment of student growth. 



Second, we CXlllld haVf' used waa • local <XJll)&riaon group to evaluate 
the RI program. 'Ibis twe of evaluation is referred to as Model B in the
literature. M:>del a is diffiGUlt to implement in most educational 
settings, as in this one, beoauae the model requires that some students

(who are otherwise qualified) not receive the special treatment. All
students scoring below the cutoff of the 40th percentile were supposed to
receive the treatment, thus 1eavi09 no students for the 00f1l)arison group.

Uhat actually happened was some students below the, 40th percentile did. not
receive the RI course. some of these students were in special education 
classes and some received the RI course only one. semester. 'lbe remaining 

students did not receive RI for undocumented reasons. . It was our 
educational guess that many of these students were not enrolled in the RI 
course for educational reasons which would indicate a higher postt�st level 
than indicated by their pretest (e,g, student is really a high achiever,

she just didn't pretest well),

'!tie third and final nodel utili1es a local cxxnpariaon group Which is 

acknowledgely different at preteat time, 'nle nodel oaplt.tlizea on the fact

that this local oonpariaon group receive• the 1a111e �egular curriculum. '!tie

expected postteat performance of th• trut:rnent group (RI students) is

estimated from the performance of th• CX111pariaon group, 'ltlis nodel assumes

that the achievement gain is -00nai1tent acr011 preteat levela, Ole of the

major problems of Model c ia th• determination of this consistent trend in

achievement gain. Ia the trend linear or of aane other nature? Another 

problem is that the presence of erroneous outliers mn unduly affect 

calculations of this trend. OJtliera do not affect the cnloilations of 

statistics in other models as mJch as in Hodel C.

8l 
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Exhibit l. SDIIIBry of ft>dels 

Model Name 9:!E!.ri.son 
Expected Post 
Perfonance PrOblem 

l'bdel A 

l'bdel B 

l'bdel C 

students as their 
own (Dllp!lri.son 

local students 
'fflO do not receive 
treataent 

pcetest level l. selection.on pretest 
2. students in norming

sanple--ethnici ty,
size, cpality of
prograa

l. students" denied
service,

2. requires testing
of additional
students

local students predicted frm l. linearity 
'ffiO do not receive �ison 2. outliers 
treat:a!nt students 3. c:al01lation and

interpretation 

Mvan�es 

1. easy to CCllplte by hand
2. similar to what was done

in past 

1. both groups of students
receive similar regular
01rri01lum

l. both groups of·• students
_ receive similar regular
• 01rri01lum

2. don't have to deny services
•• to S0l1I! students

3. can test for aptitude by
treatment interaction

4. can reflect non-linear
reality



Hodel C was chosen as the best ioodel to evaluate the program because 

students were selected into the program on the basis. of their pretest 

soores, and most students below the c:utoff soore were served, '!hose that 
, . • 

were not served did not oonstit.ute a valid cnnparison group as many were 

suspected to have been exempted because their pretest score was felt to 

be not indicative of their true performance, 

roNCEPIUALIZATIOO OF K>DEL C 

Whether or not the RI scores are elevated is the first question to 
-1 

') , " < ' 

be answered, We can be9in to conceptualize the model by looldrig at 

Figure 3. All those students Who have, 'a pretest soore below 40 are 

placed in the RI program as well as the r99Ular c:urric:ulwn, while a ll 
. ' 

those Who h4ve a aoore of 40 and above are not allowed in the extra RI 

CX>Urse and, hence, only receive the regular c:urric:ulum. After eight 

months of instruction, the post teat ,corea are Obtained. 'ltie 1trai9ht 

line of beat fit ia calculated for the • 00q)l.lriaon group, Thia line 

indicates the expected posttHt performan01 tor students at each preteat 

soore, (See Figure 4,) If the line fit• well, (correlation above ,4) 

then we can proceed and assume that tht �traight line oan be extended 

down into the range of scores :ot the treatment group which received RI. 

(See Figure 5,) We know, though, that tht students below the OJtoff not 

only received the regular curriculum but also received the RI 

curriculum, 'lheratore, the posttest scores of those receiving RI should 

be higher than if they would not have received RI, (See Figure 6,) 
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. I 
PIIITUT. ICOIIU 

Figure 3, Selection of ■tl.X'lents into program, based on pretest score. 

,oan,n 

ICOIIU 

,11nur ICOIIU 

Figure 4. Line of best fit in cooparison group. 
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,osTTUT 

ICOIIU 

/ 

• 

■ 

• • 

Figure 5, Extension of 0C111pUia:,n • line of best fit into treat.11ent group. 

,onTUT 

ICOIIU 

TIICATNCHT 

0110u, 

co11,AIUIOH 

111ou, 

rAETEST SCORES 

Figure 6. Mooel C illustration of treatment effect. 
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A second question of interest is Whether the elevated effect was 

consistent across pretest soorea. It might be that the RI program is 

especially effective in producing higher than expected gains for the 

lowest achieving students. (See Figure 7.) Or, the RI program lll!IY be 

especially effective for the highest students in the treatment. (See 

Figure 8.) Different program reoanmendations would, of CX>Urae, result 

fran these two different findings (findings which, by the way, would not 

surface in a tt:>del A or Hodel B analysis). , 'lllus, the seC'Ond question of 

interest is, •Is the RI treatment differentially effective over the 

various pretest levels?• Another way to verbalize this interaction 
. . . . 

question is, •Is the RI line of best fit parallel to (exhibit the same 

slope as) the line of best fit for the CXJnparison group?• 

M:>del c, as any statistical question, can be teated with the general 
cl '\.'" ,"';', •;,-1"•• ; ;, •• , , 

linear ioodel. 'llle full ioodel (X)fltains all the information identified in 

the question ( research hypothesis). Restrictions (identified in the 

question) are 1Mde on the full l!Ddel, resulting.· in the restricted l!Ddel, 

the ditferenoe in the number of pieces of information in the full and 

restricted l!Ddels is equal to the number of restrictions. 'llle general 

r-test fornula 11:

2 2(R l'ULL - R REST) / (piece•ruLL - piecesRm) 
F•-------------------

(1· R2 ruu.> / (N- piece•ruLL>
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POSTTUT 

IC0IIU 

TlllATNENT 

011ou, 
C0NrAIIIS0N 

011ou, 

Pll(Tl ST Ir.ORES 

Figure 7. fobdel c illustration of treat.'llellt especially effacti've for 1, 
achieving treatment atu:ienta, 

POSTTUT 

�CORU 

Figure 8, 

TIICATNCNT 

GROUP 

(, 

C0NrAIIII0N 

011ou, 

PRETEST SCORES 

M:rlel C illustration of treatment esp,..->eially

high achieving treatment stl.dents, 
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HISCE�roJS DATA �ALYSIS TOPICS 

� 

All test information was transferred from percentiles to NCEs. 

OCEs are Normal curve E):JUivalences which are a normal distribution 

transformation of percentiles. NCEs are an equal interval scale, 

therefore amenable to statistical manipulation, 'Itley have a mean of SO 

and a standard deviation of 21.06, 

Comparison groups 

'Itle cxxnparison group shOUld be receiving the regular curriculum 

received by the treatment group, In Dallas, ioost of the students above 

the 80th percentile enroll in an honors English course, 'Itlerefore, 

students above the 80th percentile were excluded from the analyses. Some 

students who should have been in the RI program because they had a 

qualifying pretest· s00re below 40 were not given the special treatment. 

Before these students were cxxnbined with the regular cx,mparison group, 

they were analyzed to aee if they functioned differently, 

()Jtliera 

Students whoae postteat a00rea were nore than two standard errors 

of estimate beyond their predicted poatteat a00re were eliminated from 

the analyses, 'Itle atatiatica used for a given student came from that 

student'• group, RI comparison above 40, or comparison below 40, 
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