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OVERVIEW OF SYMPOSIUM

The objectives of this symposium are to:

1)

2)

3

4)

)

Provide a rationale for using ;egusslon analysis (specifimlly
Model C) to evaluate educational programs,

Provide one qup}q of an extensive Model C evaluation creport.
Dlawagh_(aq.s_runp_tl_ona of l{lodel‘ C and ways to deal with those
assunpions, |

Share - examples of disseminating Model C results to decision

_makers.

Identify and resolve additional technical issues that evaluators

nead to be concerned about when implementing Model C.

We ask you to pretend that this is the Dallas Independent School

Distcrict Board meeting, The program manager and evaluator ace presenting

the end of year evaluation cesults for a state-funded ocompensatory

education program. The evaluator has briefed the program manager and the

teport was delivered to the school board approximately two weeks ago. We
L}

must assume, though, that no members thoroughly undecrstand the cepoct,

mainly because most have not read it in anticipation of being briefed.
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The presentation will be made by two evaluators from DISD. (il
smith will be playing the role of program manager in presenting the basic
program. Keith MdVeil will be playing the role of evaluator {p

A third evaluator from DISD, Napoleon

i

presenting 'th'é: eva l_da't\'iéq, ‘results,
Mitchell, will be playing the role of court-appointed auditor,
questioning the precedures, results; and interpretations. (Those of you

who do not have the pléasu:‘e of working under the oconstraints of a court

order may want to think of Napoleon as a board member who has a Ph.D. in

‘statistics and doesn't mind you "knowing it.) We would appreciate you

asking your questions only after the auditor is satisfied that all his'-'

questions have been asked/answered.  The last ten  minutes of the .

symposium is reserved for the oamvénts from our distinguished discussant,
Dr. George Powell of the Bducational Testing Servioce,
" DESCRIPTION OF TREATMENT PROGRAM

The ‘goal of the Reading Improvement Program was to narrow the gap in

reading performance between lower and higher achieving students as well -

" as minority ‘and 'White students in the District. Objectives for

accomplishing this goal included: a) providing an additional

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

1120, b) providing special curriculum materials in logic, vocabulary,
comprehension, and study skills, and c) providing staff development on
effective instructional qtratoqin in reading to participating teachers.
The additional language arts oourse, focusing on reading, was required
for students in ‘grngs seven and eight who scored below the 40th
peroéntile in Reading Comprehension on the Iowa Tests 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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Characteristics of students enrolled in the program are presented in
Tables 1 and 2. The figures in Table 1 indicate that nearly half the

"~ .Table 1

Number of Students Enrolled
and Not Enrolled in RI Course

Fall, 1984
Entolled in R S Grade
RI Course : - 7 ]
Yes S - 4285 . 4790
No 5314 4383
Total 9655 3173
Vv of Total in RI Oourse - 4 52

students in the District middle ochools were enrollod 1n the program in
the fall of the second year.. 'me analysis ot program effectiveness was
conducted using ITeS reading onmprehenaion test ‘scores for both Spring
1984 (prerest) and sbrir'\q 1985 (posttest), The number of students
represented in this amlyuil"il érovid@d by“"race'and grade in Table 2,
Ethnic m.indrir.y students oompriud 878 of the total number of
pacticipating students at both grades seven and eight,

Table 2
Ethnicity
Grade Stat Black Hispanl_r: .Asian/Indian White Total
7 N 2111 591 36 398 3136
| 67.3 18.8 1.1 12.7
8 N 2580 705 20 482 3787
668.1 | 18.6 0.5 12.7
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Since the districtwide percentage of minority etudente .Qe_s_ 768, the RI
program was focusing on minority students. B |
IMPLEMENTATION FINDINDS

The RI program ln'g‘redes' 'ee'\)en and elght was implemented much better
than lest year, though there were 1mptovements needed, The lack of a
ptogram manager wlth Woleer llnesmof euthorlty ‘resulted in lack of
‘ocmmnicatlon end A‘elow or el'roneous lmplementetlon. Staff development
sessions w_ere_),_less than euooesstul because of redundancy of topics and
timing of matet:flel. | ( |

_hln)ost all'of 'the_ cleseroqns observed appeared to be oconducive to
learnlng, elthough eotjhe,kdldwha‘\)e'eh enlrollment ‘of more than the max i mum
of 20 allowed by the guldellnee.‘ 'reacheu were uslng the Rl texts and
- support materlele, ‘but tew were“ ueing teechlng tedmlques oonsldered
: benetlclel tor the.e_e:klhde of etudente.u“

Lh kAL

. Few lnterectlons were 1nltleted by students wlth the teacher
oontrolllr:g the 1nterectlon;. Although molt teechetl provlded poeltlve
reinforcement, not ell teaCheu provlded at leaet flve instances of
poeltlve relnforochent. The {nstructional cllmete wee judged to be
better 1n the RI cleuee then in the regular language erte classes, both
in terms ot how well the 1netructlonel tlme was used and whether the

{instruction was oonduclve to learning.

ACHIEVEMENT PINDINGS
Results for Grade Seven, A total of 3135 Rl students had both pre

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

eliminated because their post score was oconsidered too deviant in respect
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to gains which were either too high or too low to meet normal
expectations. Students in RI gained from 30.1 to 32.3 NCE units. But
since’ RI students were selected into the program according to their
pretest écofe;s, we would ekpéct the recjression effect to raise their
soores. RI students also gained more than the comparison group whose
pretest scores were above the 40th percentile (2.3 mean gain vs. -5.9
mean gain for the omparison gtoup). - Again, though, the regression
effect would have predicted the general trend of these results, i.e. the
initially higher sdoring comparison groub showed mean losses while the
initially lower scoring RI students showed mean gains,

A significant second degree fit to the data was discovered in the
seventh grade ocomparison group, Hence the Model C analysis employed a
second degree curved line of best fit. the curved line of best fit was
the same for both the comparison group and the RI group, hence for these
eighth grade students there was no effect due to participation in the RI
program (See Pigure 1),

Results for Grade Eight, A total of 3787 RI students had both pre

and post soores, although the scores of 184 of these students were
eliminated becauge their post score was considered too deviant in terms
of expected gains or losses. RI students gained from 30.2 to 34.8 NCE
units, But sinoces Rl students were selected into the program '.according to
their pretest scores, we wWould expect the regression effect to raise
their scores. The RI students gained more than the above 40th percentile
comparison students, but again the regression effect would have predicted
this outcome, |

There was no second degree curvilinear fit found in the eighth grade

data, so only linear trends were investigated. Since a significant
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Zi;pteragtion’uas found, an overall program effect was not 1nyesgigq§gg;‘
~The analysis was _cpncludedf-with tﬁe findiqgs of.‘a) aignigié%ét
_apptitude-treatment interaction. The lines of best fit for the éi§&th
grade are depicted in Figufe 2. The RI program is most eftective\fér
those students who have the lowest pretest scores. Those students at;;ﬁé

program cutoff gain very little from the extra RI class.
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ALTERNATIVE EVALUATION MODELS

There are three major ways we ocould have evaluated this program,
These three ways were documented and described by Tahorst, Lmadge and
Wood in 1975,

First, we oould have ocompared the performance of DISD children with
what we would expect them to do if they were like the national norm
group. This has been referred to as the Model A apéfoaéh,”bherein we use
the pretest achievement 'leQel as the éxpe;tation der ‘the posttest
performance. | - e

Two major assumptions in the use of this model cannot be met. The
selection of students into the program should be independent of the
pretest score, othervise simple regression to the mean can account for
substantial movement to the total group's mean. This was the situation
in the RI program, as Eho‘pkégélt méasute also|seivéd as selection into
the program,

The second Assumption of Model A which annot be verified is that
the students in the notming sample who are at the same pretelt'percenttle
levels are like those being evaluated -- 1like in the sense of
demographics and in terms of quality of regular educational curricula,
We know that most of the DISD students are inner city students, with a
high concentration of low SES students, Therefore, we can't assume that
our students are like the national norming sample. The test that we use
does have large city nomms. - Although DISD students oconsistently score
high, we cannot 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,
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Second, we oould have uged was a local cumparison group to evaluate

the RI program. This type of evaluation is refe_t_red to as Model B in the

literature, Model B is difficult to implement in most educatiopal

Settings, as in this one, because the model requires that some students

(who are otherwise qualified) not recejive the _spec}al treatment, al)

students scoring below the cutoff of the 40th pgroen_;ile were supposed to
receive the treatment, thus leaving no students for the comparison group,
What actually happened was some students below the 40th pecrcentile didlhot

receive the RI course. Some of these students were in special education

Classes and some received the RI course only one semester. The ‘e“‘ai"iﬂg
students did not receive Rl for undocumented reasons. It was our
educational guess that many of these students were not enrolled {n the RI
course for educational reasons which would indioatq_ a higher posttest le'\\-rel

than indicated by their pretest (e.g. student is really a high achiever,

she just didn't pretest well).
The third and final model utilizes a local mpa_ rison group which is

acknowledgely different at pretest time. The model up?;allzqs on the fact
that this }ocal camnpac ison groul; receives the same g_‘oqulq;r__wrrtculum.. The
expected pogttest performance of the treatmant qrgup _(RI ltudents)_’;..ls
estimated from the performance of the oconparison group. This model assumes
that the achievement gain is consistent across prctovqt}‘lovoll. One of the
major problems of Model C i{s the determination of this consistent trend in
achievement gain, 1Is the trend linear or of some other nature? Anothec

Problem {8 that the presence Of erroneous outliers can unduly affect

calculations of this trend. Outliers do not affect the amlculations of

statistics in other models as much as in Model C.
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Model Name Oyparison

Model A

todel B

tbdel C

students as their
own CepRArison

loaxal stmknts
who d0 not receive
treataent

local stuwdents
wvho do mot receive
treatment

Exhibit 1.

Expected Post

Perfocrmance

Prcblens

Smmmry of Mpdels

pretest level 1.
2.

predicted from 1.

- aparison 2.

students 3.

selection on pretest 1.
students in noming 2.
sasple—ethnicity,
size, q.lahty of

stndents denied 1.
service - -
requires testing

of additional

students -

linearity 1.

outliers A
calalation and |

interpretation 2.

Advantages

easy to ampute‘ by hand

‘similar to what was done

in past

both groups of students

‘- receive similar tegular
mtnwlum

" both groups of 'students

- receive similar regular

. curriculum - :

. don't have to deny services
| to some students

' can test for aptitude by

treatment interaction
can reflect non-linear
reality



Model C was dnsen as the best model to evaluate the program because
students were eelected mto the program on ‘the basls of their pretest
scores, and most atudents below the cutoff score were served Those that
were not served dld not constitute a valid comparison group as many were
suspected to have been exempted because thelr pretest score was felt to
be not indicative of their true performance. |

¥
wE

CONCEPTUALIZATION OF MODEL C

Whether or not the RI scores are elevated 13 the firat question to
be answered. We can begln to conceptualize the model by looklng at
FPigure 3. All those atudents who - have ‘a pretest ‘score below 40 are
placad in the RI ptogram as well as the reqular mrrlmlum, whlle all
those who have a score of 40 and above ‘are not allowed in the extra RI
ocourse “and, hence, only receive the regular curciculum, After elght
months of instruction, the post_teat scores are obtained, The straight
line of beot fit is calculated for the:comporllon group, This line
indicates the expected poatteat portormanoa for students at "‘oach pretest
soore, (See Pigure 4.) It'tl;o line fits Qell, (correlation above .4)
then we can proceed and auunle that the pttalqht 1ine can be extended
down into the range of scores .of the trutment group which received RI.
(See Figure 5.) We know, thouqh, that tho ltudentn below the cutoff not
only rceceived the roqular mrrltulur_n ‘but also received the RI
curriculum, Therefore, the posttest soores of those receiving RI should

be higher than {f they would not have received Rl. (See Figure 6.)
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Figure 3. Selection of if_:udents into program, based on pretest score.
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Figure 4. Line of best fit in comparison group.
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Figure 5. Extension of comparison’'line of best fit into treatment group.
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Figure 6. Model C illustration of treatmant effect.
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A second question.ot interest is %etMr the .elévated effect was
consistent across pretest scores. It might be that the RI program is
especially effective in prddu?ing highér than expected gains for the
lowest achieving students. (See E"‘igdre 7.) Or, the RI progr&m may be
especially effective for the highest students in thé treatment., (See
Figure 8.) Different progralﬁ‘recawnéndations would, of course, result
from these two different findings «(t‘indings which, by the way, would not
surface in a Model A or Model B analysis), A'n"ms, the second qu;estion of
interest {is, "Is the RI treatment diff.eren'tially effective over the
various pretest levels?® Another way to ijerbalize this in!:eraction
question is, "Is the RI line of best fit parallel to (exhibit the same
slope as) the line of best fit for the camparison group?*®

Model C, as any statistical guéatlon, can be tested with the general .
linear model, The full model contains all the information identified in
the question (research hypotpeais). Restrictions (identified in the
question) are made on the full model, resulting in the restricted model,
the difference in the number of pieces of information in the full and
restricted models ia_ equal to the number of restrictions. The general

F-test formula {s;

2

(R® puLL - R? rest) / (plecespyrr, - piecespest)

Foa

2

(1« R® pyry) 7/ (N- plecespyry)
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Figure 7. Model C illustration of treatment especially effective for 1
'~ achieving treatment ?tUQeqts.
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Figure 8. Model C illustration of treatment espacially effective &

high achieving treatment students.
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MISCELLANBOUS DATA ANALYSIS TOPICS

Scales

All test information was transferred from percentiles to NCEs.
NCEs are Normal Curve Pquivalences which are a normmal distribution
transformation of percentiles. NCEs are an equal 1interval scale,
therefore amenable to statistical manipulation. They have a mean of 50

and a standard deviation of 21.06.

Comparison grodps
' The comparison group should be receiving the reqular curriculum
received by the treatment group, 1In Dallas, most of the students above
the B0th percentile enroll in an honors English oourse, Therefore,
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  soore below 40 were not given the special treatment.
Before these students were combined with the regular comparison group,
they were analyzed to ieé if they functionedfdltfotohtly.
Outliers -

Students whose posttest scores were more than two standard errors
of estimate beyond their predicted posttest socore were eliminated from
the analyses, The statistics used for a given student came from that

student's group, Rl comparison above 40, or comparison below 40,
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