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EXECUTIVE SUMMARY ‘ -

In 1980-81, the ®Prescriptive Reading Inventof& Reading

~

Systems (PRI/RS), Criterion-referenced management- system Irom .
. CTB/McGraw Hill was implemented in the Oklahoua City Publiec
Schools elemeniary grades (K-5). During the 1981-82 school year,

PRI/RS was expandea to include the Middle School gradesq(6-8),

S~

and the Mathematics equivalent of PRI/RS (Diagnostic.Matl.ematics
. . < =
Inventory or DMI) was instituted as well (in grades 6-8 conly).

The PRI/RS was selected over other commercially available

criterion-referenced reading systems (as well as over the

possibliiy of custom designing a system unique to the Oklahoma

¢

l. PRI/RS had a high degree of fit (972 match
oi the objectives) to the district's ostablished
reading/language arts objectives.

2. "PRI/RS has been successfully used in other
large school district ¢ )

PR ’ 3. As a managenment device, it would help facilitate
the coordination of instruction hbe:iweer the
L. regular classroom teacher, Special Education
‘ _and Title I teachers, and also facilitate the
f\continuity of instruction between 'all teachers
|
|
|
|
|
|

Qa N B
City Public Schools) because it was felt ‘that: N .
|
\
|
and schools within the district.

ii




‘ ’
The publishers had substantiated the validity
and reliability of its criteriongreferenced
testing development procedures.

. 5. The criterion~teferenced mastery tests were
: . resdily available and compatible for uUse with
: _ & computer management system (TRACER) already -
$ N in use in the Oklahoma City Public Schools.

6. The instruction, and support materials were well
planned, organized, skill defined, and provided
illustrated procedures for reading skill instruc-
tion and management.

w

Purpose of tﬁe Study

The purpose ;f this analysis is multifaceted. The questions
to be addressed include: (1) "To what extent does the degree of
ubilization of'PRI/RS affect comparable groups of students on
standardized achievemenmt measures?" (2) "Do;s dégtee of utiliza-

-~ tion differentially influence students' achievement based on
;he{?wiuitial ability levels?" (i.e., do students benefit m;re or

< - .
less depending on their ability levels?) and (3) "To what 'extent

does differential utilization of PRI/RS and TRACER affect reading

PRI/RS diagnostic test, and retention of skills mastered,

Effects of Utilization on Standardized Achievement Scores

For the analysis relevant to the first ¢uestion, "To what
extent does degree of utilization affect comparable groups of

» 4

students on standardized achievement measures?", groups of

iii ¢

-

acquisition méasures such.as number of objectives mastered on the .
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students in ‘the second and fifth grades were utilized. Since

random assignment of students to treatment conditions was not

. possible,'a straéifie& random selection procedure was utilized

within £he established Erea;ment groups; g0 that students of all
ability levels (from chancé level responders to 99¢th peréentile
individuals) were equally represenFeinn both groups. The level

of .PRI/RS utilization Jas determined by the consistency of TRAéik
atilization and the :;tal number of student maqtéry tests sub-; o
mi%ted by their classroom teachers.. Two groyps were established:

(1) high utilization and (2) low utilization. c 7

”~
g

o

Caution needs to be observed in interpreting the designation

of "high" and "low" utili%ation groups. The differentiation of .
high and low utilization individuals does not infer that no
effective teaching behaviors were occuring in the low utilization

° .

gfoup. It is assumed that low utilization tnachers were: (1)

o4 proceeding with classroom behaviors which were typical prior to
?

‘implementation of PRI/BRS; and (2) were continuing-to utilize
management techniques and material; with which they were comfor-
table and familiar. It is also assumed that the séhd%ats.bene-
fited‘from these teaching behaviors and techniques. Examination

of the California Achievement Test (CAT) scores showed that gains:
in reading were demonstifated by studeots in bbth group;.

Furthef, the results of this stuﬁy do not rely on a comparison ~
vs. &8 no-treatment contrnl group. Rather, the intent is to.

. 4
interpret the degree to which the high utilization of the regimen '

iv ¥
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of the PRI/RS criterion-referenced testing program, and the indivi-
dualized record of student growth provided by TRACER, produces
superior student achievement, gain relative to "ba;e line" data
(i.e.k\;ﬁe achievement of students taught under a traditional,
non-criterion~referenced approach). ‘

For both Grades 2 and 5, the Analysis of/Covatiance (ANCOVA)
results indicaigﬁ‘that the high utilization of PRI/RS was 4

J -
influential in producing a higher raw score (group mean) on the

Total Reading Composite of the California Achievement Test.

o

Effects of Utilization for Students' of Different Ability Levals

To address question number two, "Does degree of utilizaticu

.

Qggfifferentially influence students' acnievement based on their

o initial ability levels?", the students were partitioned into three

categories (according to their initial achievement levels). This
grouping was based on their spring .1980 Total Reading Composite
of the CAT (national percentiles). The groups were: (1) Low
Achievers (éhance level t;raugh 40Z percentile), (2) Average
Achievers (A;st through 80th percentile),g;nd (3) High Achievers
(81st through 99th percentile). Thia,.iﬁ effect, prodghed an
Analysis of Variance design of initial achievement levels by uti-

lization (three levels of achievement, and two ievels of

treatment),
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The results of the:ANOVA showed that the between group dif-

ferences (high vs. low utilizatiod) were consistent across all

" ypbility levels. There was a significant difference between the

groups at each abilfty level, which suggests that the utilization T
of the PRI/RS approach bffefits students of all ability levels,
when they are c;qpared to their counterparts taught under a non-
criterion-referenced approach.

The Effect of Utilization on the Numbef
- of Reading Objectives Mastered

&

In addition to determiniag the infiuence of the criterion-

o . e -

referenced approach on standardized achievement scores (CAT Totai

Readiag Compogite), the third question to be addressed was: "To

what extent does differential utilizetion of PRI/RS affect reading

readiﬁg acquisition measures suc{ as the total number of reading

objectives mastered on the PRI/RS diagnostic test, as well as .the

degree of retention of the reading objectives na:tergp. ) ©
For this analysis, the same groups of 1980-81 fifth grade

students were utilizsd, as these students were the only group

in the dis}rict co have tzken the PRI/RS diagnostic test -

(12-5-80) as Elementary School students, and again this }ear

(9-23-81) as Middle School students. This comparison provided

vi ’
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‘an independent pre-post measure; of reading acquisition, om such

variables as: (1) the number of reading objectives mastered {(from
diagnostic to diagnostic test), (2) the number of reading objec~

tives retained (from mastery testing to diagnostic testing an

——

diagnostic to diagnostic), (3) and the proportion of objectives
vetained: and lost (mastery demonstrated on pre but not on post).
[y 4 .

,}f,the'group differences based’ on degree of utilization

apparent in. the analyaxa on CAT results is reflecting a true dif-
fereace in reading achievement, the effects should replicate in
\e\\- this additional analyais, based on the same 5th grade groups and

- -éi.degree of utilization of the system. As an example, the high

tilization group would be expected to have a higﬁbr number of -

u
~
individu«l mastery tests submitted, and a higher total number of.

A &
objectives mastered (prior to the post diagnostic test) by the very
definition.of the group. Yet, i%‘ia goaaitle tyat the lower utiliza-
tion teachers accomplished the amount of readxng objectives mastered,

_yet simply did not utilize the PRI/RS mastery tests or TRAC%R to
quantify the gains. If there is a significant learnxng dxfference
between groups, they ahould alao differ on the second PRI/RS
diagnostic test (asaumxng "matched" levels of the diagnostic test-

o

- were taken) on the number of objectives mastered.




Resulte

A multiple regression procedure was utilized to identify what

. variables had significant influence on the ac‘uisition and
Y

. ~ _
retention of the various reading objectives. The analysis showed

that the only variable having significant influence on both

. s e" . . . ® . . . -
acquisition and retention, was the degree of utilization of
. L4

(=,

- - .
PRI/RS. On the first acquisition measure,

“

*

the total .uumber of

-

reading objectives mastered on the post-diagnostic test, the number

of o%jectivés mastered®on the pre-test (their starting position)
- [ R~ d
and ‘the npumber of days the studen: was absent from school; also

N -

weqe‘indicated as being powerful influences cn the total number
A

of reading objectives mas:iered.

) N . '

5 For the increase in number of reading objectives mastered
'

between pre and post-diagnostic testing.(which does not include
N -
those reading objectives duplicated in mastery on both tests, or

-

those not retained bétween pre and Post testing), the degree of

7

f.
most influential factors in producing gains.

utilization and the amount of days absent from school were the

Lot

For retention measures (the number of‘reafing objectives
- ’ - -
retained or duplicated betwezn pre and post-diagnostic tests, as

well “as "'the number losts, the degree of utilization of PRI/RS was

v
again most influential. For the percentage of duplication of
objectives mastered {pre-to-post), the number of objéctives

mastered oa the pre-test was also a significant influence.

10

.
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Analysis of differences between the high and .low utilizdaticn .

groups revealed th’t,iin each case, the high utilization group

+

per formed significadg&i.be;ter than their matched counterparts in
&~

the low ufilization grouﬁ. The single exception was cn a
measure’ of the ratio of mastery tests submitted to the subsequent -
demonstration of mastery on the diagnostié test. 1In that com-

parison, the groups were not 'significantly different.

€

Summary and Conclusions
. - S Q

To summarize, ana éut into perspective the overall results of

-

this study, it is necessaryicd remember that these designs can .

best be categorized as "quasi-experimental" designs. Without

¢
.

randoiized‘assignnent of subjects to treatment and control groups

-

(xéth each subject 'having equal opportunity to be assigned to

either), and without the added precisibn of a no~treatment

- 2

"control group for compariscns (which is possible in a laboratory’

¢ -~

Jithation); the drawing of causal inferences about treatment
effects is tenuous. — . _ 8

Lowever, gi;;n the a pryori knowledge that in-a quasi-
experimental design, the groups cannot be considered‘equ%vaient,
every possible effort was made to equate~(statistica11y and

conceptually) the groups, so that perceived differences can be

attribugad to treatment effects. This involved attending to

4
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f!]evant .variables which could not be controlled, and provxdxng

- an index. as to the effect these unconttolled vatlables may have
<o

had on the demonstrated between-group dxfferences (see the full

:echnxcal report, for the descrlptlon and ana]vses germane to

o

~those uncontrolled variables' 1nfluence).

A

It is further assumed tha: in studies such as this, where

i ¥

realistic knoﬁlé&gé of the effects of an instituted treatment o
has ;rioritf for decision-makers, over the ability. to delineage
single theoretical®constructs (which may .be presumed o be the .

- casual agents in the learning profesx)b s;ieﬁtif{c-analyses

'within the constraints of the data arewiﬁﬁropriate.

Vithin the contraints of. qnasi:cxperinental design and ana-
lysil, i; appears that the utilization of PRI/RS has a systenatic.
aud/rc&iablc affect ,on reading achievement. Those 2nd and Sth éﬁade
stndenta vhose teachcra ntilized PkI/RS and TRACBR consxstently and
te a~high’dczrec performed significantly better on the Totzl Reading
‘COIpéiit}lof the CaL@fornia-Acpieve-enq Test. It also appears that
the effect is qistributed across ability levels. 4At-l11 abiligy
lévcga, théfh;;; utiliration individuals demonstrated superior

- reading achievement results. :
‘ N~

~

The affects of utilization on standardized achievement scores

were consistent between Grade 2 and “Grade 5. Fuf@her, the

effects on Grade 5 achievement, appeared to replicate when other

R
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independent measures of achievement (acquiasition) and retention

were utilized. The degree of utilization appii&y to differen-

tially affect the number of objectives mastered on. the PRI/RS

T \
diagnostic test, the number of increase of reading objectives,

the number of objectives "lost" to mastery between pre-to-post

d?:gnostic tests.

In summary, even though the utilization of PRI/RS cannot be

prqved'wich these data to be the "only" casual agent producing

these results, it certainly appears to be influential in the
hypothesized direction, and iihat least partially causal in con-
junction with other uncontrolled -or unidentified vatiables.'

‘A final word of caution about the limited scope of this ana-

lysis. This research is an attemp€ to quantify and identify thé

¢ . ’
-effeect utilization of PRI/RS may have on Reading Achievement, as

the PRI/RS becomes more functionally iafegrated and utilized

system-wide in the Oklahomaépity Public Sechools. It is not, nor
Mo

was it intended™to be, an encompassing\"Evaluation" of the PRI/RS

system in the OKC Public Schools. No data are available to iden-
tify why some classroom teachers and/or buflding principals

. A
implement the system to differing degrees. No "perceptions of

the participants" are presénted which could delineate perceived

problems in adjusting, or accessing the system, perceived éiocus

of glaséroom control™, or other features which may be viewed as

salient and important to the users. These questions await further

*
v

Study.
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TNTRODUCTION

The Board of Education of the Oklshoma City Public Schools has established
twelve goals and administrative objectives for 1981~82. They are based o; the
assumptions that (1) all ¢hildren can learn, (2) all children can be taught,
(3) every child should show achievement gains froﬁ\September to May, and’(4)
there are specific, known factors that make schools\more effective..

Among these Board goals and objectives, the following specifically
addre;s the instructional approach aﬁd philbsophy of the Oklahoma

City Public Schools: \

o

» Goal 1 - The board will expect the staff to assess the needs -
of each child so that appropriate educational
programs can be provided to meet the diffexent
needs of the slow, average and gifted learner.

Goal 2 - The board will expect the staff to assist each
student according to his or her ability to make
pregress each year in learning and applying
skills in reading, writing and computation.

Goal 4 - The board will continue to support the development,
refinement, and implemthation of a curriculum
which fosters mastery leatning of the baszic skills
and accommodates a criterion-referenced testing

- program that enables “‘zachers and administrators
to manade instruction and assess student progress.

As is obvious, individualization of instruction, and mastery of basic

skills is the applicable philosophy, and the use of a valid and reliable

criterion-referenced testing program is the curriculum orientation, manage-

ment device, and.feedback mechanigm designated for this approach.

£

Congruent with these directions, in 1980 and 1981 the Educational Services

staff evaluated both the available commercially published manaéement -
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systems and the possibilit& of developing a custom-designed criterion-referenced

tefting system unique to Oklahoma City.‘ After consideration of logisticgg
timg referents, reliability and validity constraints, as well as expense, ;Re
decision was made to purchase the Prescriptive Reading Inventory Reading

Systems (PRI/RS) published by CTB/McGraw Hill, Monterey, California.

-

Staff analysis indicated that the PRI/RS System:

1,

S,

Therefore, the PRI/RS was implemented during the 1980-81 school year in

f;xades K-5.

were administered the PRI/RS diagnostic test, which provided an index of

All x-5 students in the district (except those not in attendance)

Had a high degree of coordination (97% match of
the objectives) with the district's established
reading/language arts objectives.

Had been successfully used in other large school
districts.

As a management device, it would lielp facilitate
the coordination. of instruction between the
regular classroom teacher, Special Education and
Title I teachers, and also facilitate the con-
tinuity of instruction between all teachers and
schools within the district.

Had substantiated the validity and reliability
of its criterion-referenced testing development
procedures. -

Had criterion-referenced mastery tests which
were readily available and.compatible with a
computer management system (TRACER) already
in use in the Oklahoma City Public Schools.

Had instruction, and support materials which
were well planned, organized, skill defined,
and which provided illustrated procedures for
reading skill instruction and management.

Ead

reading objectives they had already mastered (for their developmental level)

as well as an index of those they had not mastered. /

Ll

-2 -
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PRI LEVELS GRADE EQUIVALENCY INSTRUCTIONAL OBJECTIVES PER LEVEL

a 0.0 - 0.9 13

B 1.0 - 2.5 39

c 2.6 - 3.5 43

D 3.6 - 6.5 . ) 42

E 6.6 - 9.0 . 34
<

.

The PRI/RS management procedures and components .are descriﬁeq as

follows:

Part l: Diagnosis

’

The diagnostic tests are scored, and the results reproduced

in three informational report forms; the Individual Diagnostic

* Map, Thf Objectiﬁé Mastery Report, and the Class Grouping
Report. The Individual Dia@nostic‘ﬁéb‘provides a record of
each student’'s needs, listing the reading objectives, the

~

ievel tested, and the student's performance on each ob-
jective. .Thq Objective Mastery Report pro&ide; the teache£
with a group listing of studé;ts who need instruction on
specific objectives. The Class Grouping Report provides a
class summary of each objective, so that teachers can

immediately see areas of greatest need (or best achievement)

of their sctudents. Y,

"Part 2: Prescription

The Teacher Resource Kits contain instructional support
materi}ls which provide skill information, file cards, lesson

plans, work sheet activities, tutorial activities, and mastery
-3 -

20




e B e A

N

“

tests for each of the system's 171 reading objectives.

Part 3: Teaching

The Teacher Resource Correlations provide a keyed reference
source to reading, language and spelling aﬁbptions. This allows
for continuity of instruction in reading to be provided while
supporting multiple adoptions. ’

Part 4: Monitoring
"3 : ’ -

Mastery tests are used to assess mastery of obiectives

after instruction. There are 171 mastery tests, one for
each instructional objective. The mastery tests are com-
puter scored, tﬁﬁg\broviding immediate feedback regarding
mastery or non-mastery to the teacher and student. With
this information, the-teacher can devise corrective instruc-

tional procedures to remediate the student’s skill deficiency.

TRACER: Tracer is the software package utilized for.scoring tests,
recording and storing data, and generating records of progress and reports.
Individual student acquisition data is stored by student number, and follows
the student record through move;‘(or school transitions) to his/her new

teacher.

»

The classroom teacher receiv;s four major reports from TRACER; (1) the
\;zaaegt Mastery report, which indicates mastery, the need for review, or non-
mastery of:an objective, (2) status I1, which is a grouping report that

N
assgists in piéngi?g'and grouping students who did not shcw mastery and need

to be retaught, (3}\Status I11I, which is a graphic representation of the

.progress of a class and (4) the Student Record Display, which lists all of
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the reading objectives mastered by level, by an individual student.

Purpose of éﬁis Study

The purpose of this analysis is multifaceted. The questions to be
addressed include: (1) "To what extent does degree of utilization affect
comparable groups of students on standardized achievement measures?™ (2) "Does

degree of utilization differentially influence students' achievement based

on their initial ability levels?” and (3) "To what extent does differential
<

utilization of PRI/RS and TRACER affect reading acquistion measures such as

v

number of objectiées mastered on the diagnostic test, and retention of skills

mastered (ftom botii diagnostic to diagnostic test administration, and mastery

v

test to diagnostic test administration).

- .

) Method

- .
.

Impact of degree of utilization on Standardized Achievement scores:

’ Establishment of populations. Initial analysis of potential comparative .

student popylations for the elementary grades (K-5) affected by implementation
of PRI/RS in‘iQBO-Bl, produced some immediate constraints. Analysis of

kindergarden was not possible be.ause 1980-8l1 was these students' first year

in the OCPS system. No index of inital achievement abilities (pre CAT score)
was available. Similarly, analysis of 1lst grale was not possible because the
Spring 1981 CAT test was the first year.the instrument was administered to

kindergarten children. Therefore, this group of individuals also had no

measured index of skill acquisition prior to implementation of PRI/RS.

v
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For grades 2-5, the initial populatiqn grouping consisted of differen~
tiating high vs. low PRI/RS and TRACER utilization by classroom teachers for
the months of January-Aéiil 1981. These months were selected because the
N éegree of implementation district-wide was minimal priocr to January, and the

PRI/R% diagnostic test (which provides the matrix of mastery/non-mastery of

reading objectives by level for the individual students) was administered in

Decemker. The end of A was the cut-off date due (o the CAT administration

>~ .

early in May. May utilization was not represented in the analysis of effects

on CAT scores because it wguld not impact or influence the CAT results.

.
.

. The criteria utilized for differentiating groups based on high and low R "
. . X -
_ teacher utilization was: For low (1) mean TRACER utilization (and submitting

-

student mastery tests) less than once per month (less than 4 times fbtal),

and (2) less than 50 student mastery test submitted (total) for the 4 month

R

period.= To be included in the high utili;ation group, it was necessarxnto
have: (1) mean TRACER and mastery teét submission oflnore«than 3 times
per month (more than 12 total), and (2) more than 100 total mastery
tests submitteé. These par;meters“allowed analysis of whether or not a

" sufficient number of students é&isted‘in both the high and low utilizations
groups to permit stratified random sampling, with all ability levels repre- | ,

sented in each group. Further, it facilitated the jnclusion of a number of
. Iy .

different teachers, and a number of different schools, which helped control
> for "teacher effects". In a small sample, with only a few teachers, this

factor could be very influentizl in producing apparent differential treat-

men;'effects, independent'd? the actual treatment effects precipitated ;

" by PRI/RS and TRACER utilization. /

-6 =
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Grade 3 had an insufficient number of high-utilization claSsroom

teachers for -comparison, and Grade 4 had an insufficient numher of low-

utiligation individuals, therefore, these grades were eliminated from this

analysis. .,

3

Table I describes the initial populations in Grade 2 and Grade 5 prior

to the limitations imposed by the stratified random sampling procedures.

TABLE I

~

COMPARATIVE POPULATIONS BY UTILIZATION

NUMBER OF | NUMBER OF TOTAL STUDENT SUBMISSIONS | X TOTAL MASTERY
GRADE | TEACHERS | DIF. SCHOOLS | POPULATION PER MONTH RESTS SUBMITTED
2 High 8 5 173 6.8 >360
2 Low 8 6 167 0.78 <36
5 High 11 .5 304 4.73 »306
5 Low 10 7 204 0.58 <26

?

A final caution needs to be inserted relative to the comparability and

analysis of treatment effects by these groﬁps. The differentiation of high

.and low-utilization individuals does not imply that no effective teaching

behaviors were océuring in the low utilization group. It is assumed that -

low utilization teachers were proceedirig with classroom behaviors that were

typical prior to implementation of PRI/RS, and were continuing to utIlize

N <
management techniques and materials they were comfortable and familiar with,

and that the students benefited from this treatment.

revealed‘éhat CAT achievement gains ‘in reading were demonstrated by students

<

o

*E

Previous analysis

in both groups, and the results of this study do not rely on a comparison, vs.

»

.the high utilization of the-regimen of PRI/RS criterion-r

¢ &

//

a no~-treatment control group. Rather,.the intent is to iﬁférpret whether

eferenced testing
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' program, and the individualized record of growth provided by TRACER, produées

superior student achievement gain relative to "base line" data (i.e., the

achievement of student; taught under a traditional, non-criterion-referenced

-

-approach). . -

~  Establishmont of the samples. For grades 2 and 5, the TRACﬁR-generated
":"“' :
student record displays of each student involved (both high and low groups)
were reviewed to insure that the number of mastery tests stibmitted was-.con-

sistent with the established parameters. A'list of students in each group was

established, and the Total Reading Composite raw score from the 1980 and 1981 .,

4

California Achievement Test (CAT) were cbtained for each iq@ividﬁhl. Any stu-
dent n;t having both scores was eliminated from the population. For Grade 5,
another constraint was imposed, because the special characteristlcs of thl;
group provide furthexr analysis of reading achzevement independent of CAT score

¢

achievement analysis. 2
»

the middle school level (Grades 6-8). Therefore, as before, the PRI/RS

diagnostic'&ests were administered$;o these grades to determine degree of
mastery/nonjpgstery of the objéctivqs at these levels. Ttis ma&e the 6th
grade students a special case in the district, as they were the only group to
have taken a PRI/RS diagnostic test in December, 1980, as, Sth graders, and
again as 6th grade students in the fall of 198l1. This provided the ability

to assess theqnumber of reading objectives mastered, independent of the CAT

reading score analysis. Therefore, Sth grade students were eliminated from -

the population if they did not have both 1980 and 1981 CAT total reading
scores, and results from the PRI/RS diagnostic test administered in December,

1980.

At the start of the 1981-82 school year, PRI/RS and DMI were initiated at,

—

»

« -
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<\“ "~ at this point, a new list was constructed, catagorizing indivifiuals in
.each group by:théir demonstrated achievement ‘level. The national percentile

they achieved on the 1980 spring CAT Total -Reading Composite score was utilized
L |

. » ’ .~
to group by increments of ten (i.e., lst to 1l0th pexgentile, 1lth thru 20th e
percentile, etc.). The results of their 1981 CAT performance were not included

v ‘\
on tHi§7list. Wichin this stratified groﬂp, the sample was randomly selected U

without replacement with the following constraints: . It must contain:
ffl.~ An equal numbeg*of studenté at each ability level .,
(chance level tnru 99th percentile) ) ¢

N , ?d -~

3. Conform Toughly to the district profile by sex

-

- ¢ .and racial characteristics for that grade.

2 . -

¢ .

The sample Eliginatéa students who scored at or below chance level +3 raw

score‘points; because with chance level responding, it is unclear whether }hat

student's .score is an accurate indigation of achievement. For Grade 2, chance
level +3 on total «xeading is 21 (corresponqing to the ©th percentile nationally) <

For Grade 5, chance level +3 of total reading is also 21 (which ig the l4th

1 .v ¢

percentile nationally on the spring noxms.’) . *

The final constraint involved individdals in the lower ability levels

a~
ey

kbelow the 40th percentile nationally). To control for the effects of sup-

pleyentary reading instruction cia Title I, students scoring less than 40th e
’

perékntile (national porms) were selected from non-Title I schools as much
as possible. Althougn’it was* not possible to complefely select non-Title I
students and still maintain equal percentages acrois,ability levels} the number
of Title I stuéents included was small (less than 5 per group), and was ¢
equated across groups (both érade 2 and Grade 5).

Table lI gives the‘breakdown é?\:he‘final population grouping priorﬁto i )

stratified random sampling.
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TABLE II

COMPARATIVE POPULATIONS APTER CONSTRAINTS

-
r

Ly

X . NUMBER OF NUMBER OF REMAINING STUDENT POPULATIONS

GRADE TEACHERS SCROQLS (N OF S's AFTER CONSTRAINTS)

2 Bigh | 8 - 97

2 Low - 8 6 101 ,
| 5 Bigh 11 5° 190

5 Low 10 7 111

Results and Discussion

Grade 5-

Effects of P;!I/RS utilization on CAT Total Reading achi;venexnz scores:

s -
Figure 1 gives the results of the Analysis of Covariance results between

4

groups (high vs. low utilization groups raw scores) for Grade 5 students.

. Figure 1
Grade 5-Main Effects

£2¥Y High PRI Utllization

st R

bl

',

\
¢

)

2.

1881 Total Reading CAT Gcores
Adjusted Means
8
i




SUM OF MEAN * | SIGNIF

| MAIN EFFECTS: - .

GROUP 1186.10 |- 1 1186.10 1843 | 0.001°
EXPLAINED » 1183498 | 2 5787.49 8.7t | 00
AESIDUAL 6235.84 | 97 64.28

99 179.50

SOURCE OF VARIATION i SQUARES |DF | SQUARE . OFF
COVARIATES: ' -
1980 ACHIEVE. SCORE z 10348.837 | 1 | 1034887 | 160.98 | 0.0 [

TOTAL ' | 17770.82.

As Figure 1 _shows, when the groups are equated for initial achievement

differences (using 1980 Total reading CAT scores as the covariate), as a

'4 group, ‘thc students whose teachers exhibiteéd a high degree of utiliz.;ticn
of .PRI/RS, m, and mastery of objectives tests, scored significantly
highe\r (p £.001) on the Total Reading Composite of the 1981 _CAT..

. As a supplementary am,'glys'is,— it was of further"interest to attempt to

det:.ermine if this effect generalizes across abiiity levels, or if the. Between:
~ group differences are influénced (or caused by) differential achievement by
portions of the groups '(e.g.u "Does the program benefit low-achievers vs.

higher-achievers’ differenéfally?") .

For this analysis, both groups were partitioned by their {nitial (before

PRI/RS) achievement level. St;.udents who scored between the l4th and thé

39th percentile nationally on the 1980 CAT were desiémt;d as low-achievem;ant

individuals. Those scoring between the 40th and the 80th percentile nation-

ally were designated as average-achieving individuals, and those between 8lst

to 99th percentile were designated as high-achieving ind;viduals. Figure 2

v

gives the Analysis of Variance results of the 2X3 factorial design of groups
N

- 11 -

28




by ,achievement levels.

Figure 2

Grade 5-Simple Main Effects
§ . B High PAURS Uliization
tss . N
53 w3 7,/%//4 Low PAURS Utiltzation -
.-a B “3 9 ;////.“é
5 i
T 2
- Initial Achievement Levels
(Based on 1980 CAT lelai reeding National Percentiies)
- <
SUM OF MEAN SIGNIF | -
’ SOURCE OF VARIATION SQUARES |DF | SQUARE F | OFF t
MAIN EFFECTS: < 19851.69 3 6617.23 8150 | 0.0
GROUP . 799.52 1 799.52 9.84 | 0.002°
ABILITY LEVEL 19186.0S 2 9593.02 | 118.15 | 0.001°
2-WAY INTERACTIONS: S ]
GROUP BY ABILITY LEVEL . 4088 | 2 20.44 .25 | 0.77
EXPLAINED® . 1989258 S 3978.51 49.00 | 0.0
_ RESIDUAL - 7631.60 | 94 81.18
= TOTAL 27524.18 | 99 278.02




The data in Figure 2 indicate that the utilization of PRI/RS effects are
distributed equally across achievement levels. The significant (p £.002) dif-
ference between the groups is again reflected by the. analysis, as well as the
difference in achievemént across ability levels. The parallel érofiles indicate
that PRI/RS utilization appears to influence CAT Total Reading achievement °
scores regardless of beginningJEchievement level, and the lack of a two-way
interaction indicates that an unusual cell (for ’example: high utilization, low
initial acﬁievexs) is not responsible for the between-group differenées.

It is imporéaﬁt to recall that these data do not imply that no learning
occurred in the low-utilization group. What the data does Shéw, is when the
groups are equated on initial achievement measures (1980 Total Reading CAT
National percentiles) and the group consists of an essentially equaily distri-

\ Suted number;of students across achievement levels, the utilization of PRI/RS,

\TRACER, Mastery tests, etc., enhances the achievement scores of the groupuof
students. ‘It does not appear to affect differentially high, "average, or low
kabi],ity individuals.

As an example, the high-utilization students who had scoied between the
40th to 80th éercentile nationally did not increase their mean écores relative
to the low-utiii;ation students who were also initially high achievers. They

ppear tqamaingain their relative position within-groups, butngifferential—

#chievement is demonstrated between groups at all ability levels.

i

\ . Grade 2

|

\ Figure 3 gives the results of the ANCOVA between groups for Grade 2
1

sEudents;




Figure 3 .
Grade 2-Main Effects

so -
[}
-8
Q
Q
® S0t _High PRI Utilization
<\§ - .
’ ~g o~ 40
! cE . //:/,,/,’
— 38 7777, \ow PRI Utilzation
;k £§. 0+ %’/.‘ff :
32 |
h 20-- ;’
-
[
[
N L
10--
GROUP
. , SUM OF MEAN SIGNIF |
SQUARCE OF VARIATION SQUARES | DF | SQUARE F |OFF |
i COVARIATES: . 10075.08 | 1| 10075.08 | 9477 | 0.0 k
“1980 ACHIEVE. SCOR , |
{ MAIN EFFECTS: 159565 | 1| 1s9s.85 | 1501 | 0.001°
y o *“GROUP . :
o EXPLAINED 1167071 | 2| 583535 | 5489 | 0.0
- : RESIDUAL 10311.91 | 97 | . 108.30
2 TOTAL . C 21982.63 | 99 -222.04
‘ - 14 - 3 1




Grade 2 (cont.)

As Figure'B shows, for Grade 2, when the pre-score covariate is utilized
to reduce the effcét of the initial achievement differences, as a group, the

stuéents experiencing a high degree of utilization of PRI/RS scored signi-
. ficantly higher (pZ.001) on the Total Reading Composite of the 1981 CAT.
This is consistent with the findings for Grade S.

- . ' ' Figure 4 gives the brmakdown by group and initial achievement levels for

- . Grade 2.

o

R R
s A M

Fléure 4 . : , ]
Grade 2-Simple Main Effects ‘
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(83-99%)

) initial Achievement Levels
(Based on 1900 CAT Totsi Reading Nationsl Percentiies)



. SUM OF '
SOURCE OF VARIATION ] SQUARES | DF so’ﬁﬁ: F gzgg ol
"+ [ MAIN:EFFECTS: 11080.81 | 3 | 3893.60 | 31.90 | a0
GROUP 116208 | 1 | - 116208 | 10.03 | 0.002°
| ABILITYLEVEL 9440.56 | 2 | 472028 | 40.77 | 0.001°
-7 | 2“WAY.INTERACTIONS: ' '

- .mcaouwav ABILITY LEVEL - 1981 ] 2 9.99 0.08 | 0.91
EXPLAINED , ,' 1110062 | 5 | 222012 | 1917 | 0.0
'RESIDUAL - 10852.00 | 94 115.78 )

1 TOTAL '21982.63 | 99 222.04

Again, consistent with the data on Grade 5, Figure 4 shows that the
effects of utilization of PRI/RS are very nearly equally distributed across
achievement levels for Grade 2. There is a significant difference
between groups (p{.002) as well as the difference across achievement

levels (p4£ .00l1). There is also no interaction between group and ability

level, which indicates the effect is consistent across ability levels.

Summary and Conclusions

-~

The data for Grades 2 and 5§ appear to ke consistent. When groups of

" students in these grades are equated for initial achievement 1e§els {national

percentiles on CAT) through a stratified random selection procedure so that
all abiliéy lavels A:e rupreiented, the statistical analysis indicatas that
those students participating in classes and‘schools where there is a higher
degree of PRI/RS and TRACER uti;izatioﬂ océuring, score significantly
higher on the Total Reading Composite Score of tye California Achievement

qut.
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of combinations of influential variable; which correlate hiéhly with this

assignment within the groups, andhthe further precision of utilization of a

. )
However, in field research of this kind, as opposed to more rigorous
laboratory research with stricter control of influential variables, the

appearance of significant between-group differences does fiot automatically

.~ -~

imply direct causal inferences. This is especially difficult to assess in
the absent of randomized assignment to treatment and control groups, and

2 no~treatment Fontrol group for’ comparisons.

/

On the other hand, when the end result of the analysis is of a more

applied nature (i.e., the ability of decision-makers to assess the direction

/

of group effects, and the ability of a program to produce the @endjresult"

desirable behaviors such as improved"reading achievement), the idgntification
desired result, are probably as "practically" useful as identifying single .
causal elements which influence theoretical learning parameters, retention,
or retrieval -characteristics of interest..

i

Assuming, therefore, that givei the statistical assumptions, the random

covariate measure (to further statistically equate the groups prior to treat-
ment effects), the results indicate that the utilization of PRI/RS (either as'a
powrrful effect by itself, or in conjunction with othér influential uncon-
0

trolled variabies), produces statistically detectable differences in achievement.

fhe qu;stions remaining are (1) What other uncontrolled variables could
have produced these observed between group differences independent of PR{/RS
utilization? (2) To what degree does the ;a@ple represent the OKC Public

School population? and (3) How well do these presumed "learning effects"

generalize to other measures of reading achievement gain?
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Other Chargcteristics of the Sample

The first potential confounding variable which could inf” ience the
demonstrated between-group effects can be labeled "teacher effects". Although
t§a sample‘was "spread-out" as much as possible t? inciude as many teachers ‘
pev érade (within the ccnstraints of selaction) which could be obtained, tﬁe
selection by'utilization still has inherent constraints. - It is hypothesized
that comparing groups of 10-11 teachers produces a relattily "normal® curve
of teaching abilities for each group, and'wéuld negate the poteqtially power=-
fu% differegées in effective teachin§ beﬁaviors rresent when compariﬁg student
“achievament gains across teachérgf/ Neverthelessf it remains possible that
&long some dimenéion, as a group, the teacher variables may be'functionally
differant. This does nét assume the dimensions of competent/incompetent.
Rather, all the teachers are assuﬁed to be competent, and, given the game
'gtoup of students,thuld be assumed to produce roughly equivalent learning.
Instead, it is of interest to determine if the grdups may have been dif-
ferent on measurable attributeg s&ch as length of expgrience, or, specialist
degrees. Fo? example, it would be inappropriate to measure group outcomes
on a measure such as PRI/RS utilization, if one of the groups varied
dramatically in experience, or all had "Reading Specialist Certificates"
or advance level degrees. . Therefore, at least at a rudimentary level, it
is important to compare these groups to determine if there are substantial
and/or "obvious" differences.

Table III gives the breakdown by groups of experience and degrees of

the selected teachers.

35




TABLE III

SN $ gy

:
z

?4, Teacher Attributes by Groups

? Experience | Experience Degree Reading Specialist
by Grade N (Range) X Obtained Certificate

g“ L

§o 2 Low Utiliz. 8 3-25 yrs. | 13.5 yrs. 7-B.S. 1-M.S. None

¥ High Utilig., 8 | 2-26 yrs. 13.6 yrs. 4-B.S. 4-M.S. 1 M.S.-Reading

3 o i ' Specialist
. 5 Low Utiliz. 7} 10 3-26 yrs. 9.8 yrs. 9-B.S. 1-M.S. None
. High Utiliz. 11 1-18 yrs. ‘9.8 vyrs. 10-B.S. 1-M.S. ‘ None

\ .
As .able III shows, the renge of teacher experience in the Oklahoma City
Schools are equivalent, with the imean number of years teach’ng experience

nearly identical. For Grade 2, there may be an influence due to the

o ¢Sy A PR “.ﬁ”f;?yﬁﬂ gt e

high-utilizationlgroup having msre a?vanced degrees, and one individual with
an advanged degree and a reading .specialist certificate. This could account
for some of the between-group difference in achieve?ent in grade 2,

Aiﬁhough most past'research ﬂas indicated that teachers' advanced degrees

are not good predictors of subsequent student achievement, the Grade' 2

©

results might reflect this difference, at ‘least as a partial effect or as

\. L. .
a combination effact with,PRI/RS utilization. . .

* <
For Grade 5 however, the groups appear tg‘be functionally equivalent.

There is no difference acrosg\zroups in exper%gnce or obtained degrees, and

none of the involved teachers have special certificates. This would indicate

g

that the effect probably is not a pefticularly powerful effect, and if
it is influential, it is only so in cbnjunctién with PRI/RS utilization.

\
Therefore, in the absence 2f more salient measures of teacher differences,

¢

it appears that the utilizatlon of PRI/RS iS\a more powerful predictor of

¥
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student echievement gains -than the experience or\éegrees of the teachers;.

N
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N
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Another question relating to the characteristics of the final randomly
selected student groups, is: "Do they repfesent the district-wide race and
sex distributions for that grade?" Again, analysis is necessary only to '

insure that grossly disproportionate representation does not qualify the

generalizability to these grades district-wide. Tablf IV gives the break- °

down by Grade. N

TABLE IV .
Student Sex and Racial Characteristics
of the Final Random Selection .

A

High Utiliz Low Utiliz District

28% 24% 32.3%
64% 60% 56 .4%
4%~ 12% 4.8%
2% 4% 3.8%
2% 0% - 2.5%.

»

48% 56% : 51.9%
52% . 44% 48.1%

26% 32% 36.6%
56% 608 52.8%
2% 0% 4.3%
15% 6% 3.3%
4 2% 2.6%

50% 40% 51.9%
50% 60% 48.1%

*

As Table IV shows, there are slight discrepancies and variations from

the district-wide averages (i.e., Blacks are slightly under represented

o

while Whites and Indian students are slightly over represented). Yet any
¢ € ¢

- 20 -
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\perceived skew is not directional, and is certainly not grossly distored.

So, for, the purpose of .his analysis, the samples can be consxdered to be”

s

PP

representational Again, as only as rudrmentary measure, the discrepan-

cies do not appear-sufficient to'produge the between-group achievement
) ‘ o “ . —
. differences. o . 0 .

. » . L)
hd -
—~—

i A final uncontrolled variable which may haﬁe%impactea on the between-

-
-0

group differences is that of attendance. _ "Did the groups, differ sufficiently/_a .
:!(P . > ) Y v ' .. --} i - ‘ - :
4 in absenteeism to produce a substantive effect on the 4reatment. conditions?" . . .
i ! .
: For this measure, the attendance data'for January-May g?s obtained for each :

\

; student in the sampie. Table V gives thé breakdown by grade and qroup.

‘ TABLE V' ) I \
\ _ \ < Attendance T L - -;
: \\ ’ ) -
P . - Number of Days Absent | Median' Number of Days | —"~
X ) Grade (Range) (Jan=-May) -Absent (Jan-May) : ¥
! 2 High Utiliz \Q-Zl days, " 5.0 days per person RO .
: . Low Utiliz - ~.G<53 days 6.5 ys per person ) <
G k \ 2 .
E 5 High Utiliz A 0-29|days 6.25 days per person
: Low Utiliz kS 0-19° days .- 5.0 days per person . .

- E: ’ .
- Analysis of atterndance data revea.i: that for Grade 2 there may be i
; . N . 3 partial attendanceieffect, as the low utilizaticn group, had a higher «-: .
; median absentee rate per student than the high utilization group (6.5 . ., \
? days per person vs— 5 0 days per person) The median was utilized—because
; . 8 4
i
¢ one individual in the low group had 53 absences. Using the mean as a
;*. -
?“ measure when an extreme score - is present may distor: the picture of the
3 v
g group-averages. However, in Grade 5, the achievement' results do not
% ‘ reflect this influence, as the high utilization group had a higher n
I i , «‘ .
\ 3 1

1
i

B 28
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‘median nuﬁﬁéi-';fﬂ'days absent §er student?’ii‘et still had significagtly superior

5
achievement scores.

§gggggi, In.both Grade 2 and Grade S, the degree of utilization of PRI/RS
e and TRACER appears to increase reading achievement significantly as measured

by the California Achievement Test. In Grade 2, there ma; be additional -

TR LEe AN N P ey £ A B> VIO G
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“influences base@ on teacher skills—qu differential attendance. ?his does

not appear to"be the case in Grade 5. These data appear”éonsistent in their

T o
-

~ .

effect, ‘and the sample appears to represent the digtrict profile for -these
grades,”permitting’anticipation of improved standardized reading achievement
< scores .district-wide as the system becomes more congsistently and heavily < ,

utilized.

-
v

Effects of Utilization on Other Meabure;\of Achievement

A final question remains, and relates to.tgg generalizibility of the

effects the utilizattion of PRI/RS has QP reading achievement. Stated

simply, the queséion is: ‘

"Does the demonstrated between~group difference (based on high
. ‘ and low utilization) on standardized achievement test scores,
- generalize to other measures of reading achievement, and
reflect again the between-group differences based on degree e

vl of utilization?" ! \
’ .

As mentioned earlier, these 5th grfde students (in 1980-81) are a
speciAI case in the digtrict. They ar? the‘only gioup of individuals
who took tie PRI/RS diagnostic test as Sth gradérs, and a;ain this’year

7 (1981-82)‘as 6th graders. This, in effect, provided an independent pre~
sost measure on such Qariables as num;er of reading objectives mastered

(from diagnostic to diagnostic test), the number of reading objectives

retained (from mastery testing to diagnostic testing, and diagnostic to
L Y

A

, - 22 -
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. ,a§agnostic), and the proportion of retention and loss of fhe‘;eading ob- '
jectives (mastery demonstrated on pre but not on post). If the between-

. group difference is reflecting a true difference %q reading achievement, ’ -7
the effects-should replicate in this additional analysi;, based on the
same groups and degree of utilizatipn of the system. As a further example,
i - the-high utilization gfbup would be expect;d to have a higher numﬁer of
ﬁmasézry tests submitted, and a higher total number of objeétives mastered

by the very definition of thée group. It is possible that the lower uti-
: lization teachers accompliéhqd the same degree of reading objecéives yastered,
?; - yet simply did not utilize th;\PRI/RS mastegé tests or TRACER to quantify

the gains. If there is a significant learﬁing difference between groups,

they should differ aI;o on the new diagnostic test (éssuming the sgudents
lhave taken "matched” Levels) on the number of objectives mastered. Further,
i " one coﬁld speculate that although the numbers of mastery tests submitted
would differ; the proportion of retention from diagnostic to diagnostic,

o

and from mastery test to diagnostic should differ, if not éignificantly
! - * ¢

N ) then at least in the same direction as previously demonstrated in the

Achievement Scores analysis. To address thesé)éuestions, an analys%s ﬂ; Q
d. N - -~
of Reading Objectives mastered was appropriate. @ -

% -
. Acqrisition of Reading Objective$ Analysis

Groups. For this analysis, the same groups of Sth grade students were

utilized. The PRI/RS diagnostic map (taken on 9-23-81 as 6th graders) for

R ) K

: ' - ” -
g each student was obtained, and matched with the results on the diagnostic

. ﬁethod ) 1
v, test from 12-5-80 (taKen as S5th graders). Not eﬁery student in the

;x . < - 23 - ‘4()
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sample had taken: the™9-23-81 diagnostic éést, therefore, .those who had not,
were excluded from the analysis (four individuals in the high utilization
group, and three individuals in the low utilization group were eximlnated)

o

Measures. The nature of the PRI/RS diagnostic test, which quantifjes

‘mastery aﬁd non-ﬁaétéry of specific reading objectives, makes possible a
numbexr of com;arigons dealing not only with?hcquisition measures (achievement) .
but with retention measures as well. It is of interest to determine the L
affect of utilization on acquisition measures such as: -(1) Total’'number of éé
cbjectives mastered on. 9-23-81 (hereafter desiénated as the "post-test"), “
and- (2) Increase in tﬁe“h&gger of objectives mastered (pre-to-poét). |

For rétgntion measures, it is possible to assess the effects of utiliga-
tion on: (1) number of objectives lost (i.e. those specific reading ocb- .
" jective that were shown mastered on the pre diagnostic test but weté'hot
subseq&ently shown as mastered on the post diagrostic test), (2) diAgno;tic
test percentage of objectives retained (mastery demonstrated on both pre
agd posttesting), and (3) ratio or proportion of mastery tests submitted
to diagnPStic test demonstration of mastery. The usa of ratios rather

. L i )
than raw numbers is necessary on the last measure due to the differential . -

[N

number of mastery tests submitted for the two groups. The very defin:tlon
of the groups insures that more mastery tests were submltted per student

H e
ir the high utilization group. The relevant question is “Di§ the stu-
dents retain a higher ratio of the objectives, as measured by the post’
. EASTh—— é .
diagnostic test?"

Even given the fact that the groups were as closely equated for
Al

stari:ing positions as possible, with all achievement levels represented, 'J -
Sy
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thefe are a number of variables whicn could influence the between-group
diffe;ences: These include: (1) Group (high vs. low teacher utilization,
whiéh based on the analysis of effects on CAT reading scores would bg '
assumed to be a powerful influence on pe?formance), (2) Initial start;ng
abilities (in this case can be represented by two available measures, the
1980 CAT total reaéing composit;, which was used to initially equate tye
groups, and the (3) Number of obigctives the students had deménstrated
mastery on the pre-diagnostic’test.), .(4) The number of days éﬁe student
was abéent (from Jan-May 1981) and (5)‘The level of the pré—diagnostic

,test (i.e. Level A-E).

Y

brocedure. Tb7€9mpare the differential effects these five "predictors"

N

(or independent variables, if they were manipulated in an ANOVA sense)

have o; the bependent Variables (acquisition aqd retention measures) a
Multiple Regiession proceéﬁre was utilized.
To clarify multiple regression analweis, it is necessary to operétiou-

ally define some terms. In a simple regression sense, the intent is to

0
’

try and determine how effective a pre-measure (in thIE\case an achieve-
ment score) is in "predicting” a subsequent post-measure of achievement
(the dependent variable or measure). As an example, if the desire is
to.predict the national, percentile in reading a student (or group of
séﬁdents) wi%l achieve at the end of the school year, the strongest
predict;r is probably the ?ational percentile they had achieved at '
“the beginning éf the year. Obviously, in the real world, there are
other influences on learning), other than maturation. Attendance in
school, what and how they are taught, and environmental factors all

-

influence the degree of acquisition. In multiple regression, the

- 25 =
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intent is to compare "multiple" predictors to the achievment (depenéent)
measure, to determine which predictor is the most poweiful in predicting the

actual gain. Further, it is of interest to determine if the other‘predictors

-

add substantially to the predictive ability ofwghe most inflyential pre-

¥ W v
dictor.

Results and D;scuséioﬁ
# ¢

The first step in the analysis of multiple factors, and their potential
influence on multiple dependent variébles; is to compute a matrix of zero-
order correlation coefficents. This gives a ?relimingry look at the
aegree of relatgdneés between thé dependent variablés and the predictors,
‘as well as defi;ing whether the relationships are positive (vary in the
same direction) or inverse (where a high score on one measure is related
to a low score on the other). It shoﬁld be noted that the m;trix‘of,valuigﬁ
represents all individuals in the study, without regard éb\high o; low

utilization of PRI/RS. , ‘
The matrix of the Pearson Correlations Coefficients is shown in
Table VI.

The impsrtant facet of this analysis is primarily the relationship of
dependent variable to dependent variable, and predictor to predictor. The
relatiogship from predictors to dependent measures will be illuminated more
clearly on the subsequent regression analysis. What this does show, is that
there are several strong posi;ive relationships among the dependent variables
as well as some strong inverse relationships. The same is true of the pre-

dictor variables. As an example, the number of reading objectives the

students mastered on the post diagnostic test are shown to be highly correl-

- 26 -
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TABLE VI

PEARSON CORRELATION COOEFF1CIENTS-
-~ >
DEPFNOENT VARIABLES PREDICTORS .
# of Obj. [ # of inc. Diag. test | Mast. Test] # of CAT # of Obj. _ tof Level of
Mastered Obj. Nast. | percentage | Ratio Obj. 1980 Group Mastered Days 1980
1961 " } 1980-1981 of Retain. | Retain. Lost |Tot. Read | (util.) 1980 Absent | Diag. Test
§ of m’. L ®
Mastered 1981
# of inc. .
Obj. Mastered .61
1980-1981 P = ,001
"\ .
Diag. Test percen- .82 .55
tage of Obj. Retain. P = ,00] P = ,001
Mast. Test - .47 - .44 -.33 <
Ratio Obj. Retain. P = .001 p=,001 |’/p=.013 i
¥ of Object . -.44 -.62" .72 1 .
lost P = .001 P = ,001 P = ,001 P = .23
CAT 1980 .36 -.05 ° .45 -.25 .14 - e
Total Reading P = .00) Pp=_.35 P =-,001 P='.008 |P'=,15 °
~g=
-.12 -.29 ~-.19 .03 .32 .03

Group Pp= .13 @ = ,02 P = .09 P = .37 P = .01 Pw .38
# of Obj. .28 .05 .55 -.28 .03 .50 -.128 :
_Ng_s_tered 1980 P = ,003 P = .36 P = .001 P = ,005 P = .40 P = _001 P= .10
# of Days . ‘-.07 -.26 -.23 -.05 .13 ~.048 -.217 |. .08
Absent p= ,28 P = ,043 P = ,05 Pw .32 p= ,17 P = ,32 P = ,019}ipP= .19
level of 1980 .12 =5 12 -.05 -.06 .59 .235 .16 -.13 )
Diag. Test Pp=,12 P = .14 P =,19 P=.29 P = .32 P = ,001 P = ,012{pP = .05 P= .11

o
e
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ated with the number of reading objectives increased (between pre and post),

R R e £ e

and also highly correlated with the percentage of objectives retained

[

(between pre-to-post). At the same time, the total number of objectives

EE A
e

Tar kA 23S L,
¥ 3

magieréd on the posttest is inversely co:related with the number of "objectives

P

YTy
.

lost (between pre and.posttesting). Put simply, this means the more reading

*

3 i

Gobjectives the student masters, the more he/she retains, and the less they

SR Y
{
i

- lose between pre and posttesting. It is important to remember that these

R

reiﬁtionships‘do not illuminate group differences. Rather, they are repre-

Ly A
H

Tt

- sgptative of the 5th grade students in the sample as a group, without regard :

Lo A ewgnl i

to differentiating high or low utilization of PRI/RS.

The predictor variables show the same mixed relationships. For example,
é . the number of reading objectives mastered in 1980 (p?e-diagnostic tes;) Eor-
3 C relates highly with the éAT total reading pre score (the higher ghe CAT score,
2 ‘the more objectives they mastered in the pre-diagﬁosgié test), while the CAT
1980 pre score shows ;o difference across groups (the groups are functionally
equal on pre achievement measures).A Tﬁe CAT pre score also is highly positively
’ correlated with the level of diagnostic test taken in 1980 (the higher the
CAT score the higher the level of diagnostic test-taken).

In order to get 2t the degree of influence of the predictor variables
on the dependent measures, a step-wise multiple regression procedure was run
for each of the dependent variables. This, in effect, tells the computer
to analyze which of the predictors has the strongest influence on the depen-
dent variable tested, and to insert that predicotr first in the regression
equation. This will indicate how much of the variance in the sample is
accounted for‘by that predictor. Then the next most influential predictor

is inserted, and so on, until all are in the equation, and it is possible
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to determine the total amount of variance accounted for, as well as the
relative influence -of each predictor. One caution neéds to be addressed prior
to analysié of'the step-wise multibie regressions. 1In the case where large
percentages of shared variances occur (such as the relationship between the
number of objectives mastered on the pre diagnostic test and the CAT pre total
reading scores), when one of them is inserted first into the model, the effect
of the second one will be underestimated (because the—variance which was shared
is ‘attributed to the first entxy).

measure will be reflected, and therefore its overall influenct will be under-

estimated.

1
The summary of the analysis of the effects of predictors on each of the

\

dependent measures is shown in Table VII.

The data in Table VII reflect several noteworthy resuits. First of all,
when looking at the analysis of the number of objectives mastered on the
pogt diagnéstic test, the most influential predictor is the number ofﬂﬁbjectives
the students had mastered on the pre'test. This is logical. The pre-meas;re
probably should be the'strongesé predictor, based on the total number of ob-
jectives mastered. Interestingly, the second most péwerful predictor is the
"treatment" group code (High vs. Low utilization). The significant F-ratio’
indicates that utilization of PRI/RS is a substantial predictor of mumber of

6£jectives mastereC (at least p €.05). The third m:.st powerful predictor

is number of days absent.

like this appeals intuitively, and supports the pertinent literature of the
effects of attendance. The level of the pre-diagnostic test and the CAT
pre reading score are not significant predictors of this measure. However,

it should be recalled that CAT 'S80 scores, and objectives mastered in '30

For acquisition 'measures such as this, a finding

- 29 -
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TABLE VII

- STER-WISE MULTIPLE REGRESSION SUMMARY
- [TormvDENT VARIABLE: Number of objectives magtered on 9-23-81 I f
N PREDICTORS (in order of entry) 22 | ‘RZ?Change  F - Ratio
1. Objectives Mastered 1980 (pre-ability) ,sis 515 21.66 **
. 2. Group (Migh vs. Low-utiliz) « .563 .048 4.80 * . 3
- , 3. Number of days absent (student) +603 040 4.67 * "
4. Lavel of PRI Diag. Test (1980) .610 - .007 2.44 (NS)
5. CAT 1980 ‘Total Reading Composite 627 .017 1.77 (NS) )
| DEPENDENT Mx ‘Number of cbjectivus increased {12-5280/9-23-81) | '
I ‘::,‘
N . PREDICTORS (in order of entry) . 2% R¥cmange  F - matio :
" 1. Group (iigh vs. Low utiliz) .102 .102 470 o
2. Days Absent (student; .178 .076 4.17 * , !
3. Level of PRI Diag. Test (1980) .192 014 1.68 (NS) ’
. 4. CAT 1980:Total Reading Composite +204 .012 T 0.9C (NS)
- 5. Objective Mastered 1980 (pre) .21 .007 0.36 (NS)
[CotPmOENT VARIABLE: Number of objectives Lost (12+5-80/9=23-81) ]
< . [
5o - e PREDICTORS (in order of entry) : a2 R2 Change P - Ratio
. ) 1. Group (Migh vs. Low utiliz) S 132 132 7.84 **
2. CAT 1960 Total Réading Composite . .192 - . +060 3.09 (n8) . |
3. Days Absent (student) .226 .033 1.66 (NS) .
4. Objectives mastered 1980 (pre) .232 .006 0.79 (NS) .
S. Level of PRI Diag. Test (1980) .243 .01l 9.58 (NS)

DEPEMDENT VARIABLE: Diag. Test Percent of cbjectives retained (12-5-80/9=23=84) | .

. ~ ]
PREDICIORS (in order of entry) R? R? Change F_= Ratio
1. Objectives Ma tered 1980 (pre) 261 .261 5.96 *
2. Group (Migh vs. Low utiliz) .323 .062 5,15 .
3. CAT 1960 Total Reading Composite 377 054 1.66 (NS— .
4. Days Absent (student) .418 .041 2.85 (NS)
e S. Level of PRI Diag. Test (1980) . .418 .000 0.02 (NS)
T .
4; {__ DEPENDENT VARIABLE: Ratio of Mastery Tests Submitted to diag. test retention |
o ’ :
i PAEDICTORS (in order of entry) r2 R? Change F_= Ratio
Eb
1. Objectives Mastered (1980 pre) 1758 «175 3.99 (NS)
2. Level of PRI Diag. Test (1980) .191 .016 0.21 (NS)
3. Group .195 004 0.20 (NS)
. 4. CAT 1980 Total Reading Composite 196 .001 0.04 (NS) .
S. Days Absent (student) .196 .000 0.02 (NS)

»* (p&.0l)
(ps .05}
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are highly correlated, so the effect of CAT '80 scores is underestimatedhdue
to the large degree of overlabping variance between those two variables. Were
the experimenter to "force" the CAT '80 effects in first in the equation,

this shared variance would be attributed to CAT '80 rather than objectives

mastered '80, and show up as a more substantial predictor. For the purpose

.of this analysis it is sufficient to note that the pretest measure, the high

vs: low utilization code, and attendance data are the significant predictors
;elated té the numher of objectives maséered on the post-diaghostic test. Tﬁe
R? refers to the total percent of variance accounted for in the sample, and
the R? change is the contribution of each predictor to tha; total. To use the
same example, 51.5% of the 62.7% total variance accounted for (in the total
number of objectives mastered) is attributable to the pretest Yariancg. of
the remaining 11.2%, 4.8% (or almost one half of the ;emaining variance) is
attributable to the distfncfion between high'and low utilization (or treatment
differences), and'4\ due té differential attendance between the students.

For the number of objectives increased (in mastery) between pre and post
diagnostic test, the number of pre objectives mastered is not a cubstantial
predictor. -Again, intuitively this is straightforwafd. The number of ob-
jectives incieased concerns gglz_th; number of total objectives mastered,
minus the number duplicated on both tests, and minusg the number lost (between
pre-post}. For ‘this measure, the group and attendaﬁce éigures'are the only
substantial predictors.

'For the number of objectives lost (pre-post) the only significant pre-
dictor is.the Group (dr.gree of utilization).

For the precent of objectives retained between pre to post diagnostic
tests, the most powerful predictor is again the number ofeobjectives mastered

- 31 -
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on the pre test. Agazn, the only other significant predictor is the Group

SN.

(degree of utilizaticn).

‘ \

As a final measure, the ratio of mastery tests submitted to retention on
: " the diagnostic test, none of the predictors show strong relatiqnships. The
- reasons for this are not clear, and cannot be determined with these data.

It could be that the actual number of mastery tests submitted by the low-

' utilization group was so small, their ratio is spuriously high in comparison

SR e AN 3o

‘with the ratio_of retention of the high utilization group. This cannot

> be deﬁermined.empiricaliy.

v

As a whole, it is striking that the "degree of utilization" predictor

a e Ly T

(the Group code) is the only consistent predictor to show up as being
: influential on all dependent variables (except the mastery test measure).
d . Snd, as expected, the attendance factors and pre-ability measures are influ-

ential on the various deperident variables. as well. A\ ' -

-

L The Effects of Utilization of PRI/RS on the Dependent Variables

Because the degree of utiiization has been shown to be an -influential pre-

4 3

CelTet s ks o

dictor on-the various dependent measures, the next appropriate analysis is to

attempt to determine the between-group effects high or low utilization of

PRI/RS has Sy these variables. ; ,

Initiaily, since it has already been determined that attendance also

influences these measures, and the previous CAT scores analysis revealed

that the groups differed in attendance, it is necessary to determine if the

) R 2 - groups differed significantly an attendance, so the effects of this factor -,

can be reduced on the subsequent analysis. -

For this analysis, a one way analy:is of variance between-groups was

i\‘ Jkilized to test this assumption. Table VIII gives the breakdown between
- o . 1]
? ? * groups. s
4
y, ’
L
: 49
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* ‘ TABLE VIII

BETWEEN-GROUP ANOVA ON ATTENDANCE

°

) . Signif.
Group N Sum Mean SD Sum of SO. Mean Sqg. df. F of F
High utiliz |46 | 396.0 8.6 | 6.76 155.6 155.6 1 | 4.48 .037*
14
Low utiliz }]47.]283.0 6.0 4.9€

- —

As Table VIII shows, the 5th grade groups do differ on attendance, with

the high-utilization group showing significantly (p<;c03?)_h;gherﬂabsenteeism”'

than the low utiliqatigp.group."Théiéfdie, whenever attendance wasashown to
be a"strong predictor on the dependent variable, the days absent was utilized
as a covariate to help reduce the effect of having differences between the * -

groups on a:sianuanice.

-

The Effects of Utilization of PRI/RS on the Number of Objectives Mastered:

As was indicated.earlier, the number of objectives mastered on the pre-
dihgnostic test, the group, and the number of days absen£ were all strong
preqictgrs of the total number of objectives master?d. Therefore, when
analyzing the #etwe%n;group differences, it was necessary to use.as covariates:
(1) the number of objectives mastered on the ére-test, and (2) the number of
days absent. Figure 5 g;ves the resulé# of the ANCOVA utilizing numﬁér of

objectives mastered 1980 and number of days absent as covariates. '

o
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, Figure 5
Number of Objectives Mastered
Post Diagnostic Test

.
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23
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24.30
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A5 Piqure 5 shows, vhen nunber of objectives nastered on the pre test
\ , . .
and attékeénce are used as covariates, the high PRI/RS-utilization group
\, .’
achieves significantly (p&.04) better as a group than the low PRI/RS utili-

zation group.\\?his is consistent with the analysis of the effects of utili-
zation on CAT Total Reading Scores. - '
\

\
\

C o \
The Effects of Utilization of PRI/RS on the Number of Reading Cbjectives
Increased (diagnostic-diagnostic test):

/
Since both group aed attendance were shown to be strong pred}ctors on

the number of objectives increased in mastery between pre and post diagnostic

N

P N e
N N R
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a covariate. Figure 6 shows the ANCQVA'Resu{F3.

g

«

tests, ANCOVA was again utilized to det&mine the amount and direction of :
. - . L4 L]

’

the ﬁetween-group differences 6n this measure, with number of days absent as

. P
& . L4 2
0 : ) |
Number of Reading Objectives incre
(Dhgnosﬂc—ola'gnootlc Test)
- High PRI Utiltzation . .

[ ]

s ‘ .

3 , .

° Low PRI-Utilization domg? ;

% e ) PR Y ° -

- }‘J\
h o« ¢ Y
MEAN - - | .SIGNIF L
N DF | SQUARE F. <OFF .| . -
c?l\t’masn OF DAYS ABSENT %084 | 1 90.34 /3.78 0.058 o
MAIN EFFECTS: , ‘ A o
- 12831 | .1 |- 12831 | 534 0.028

EXPLAINED ‘71915 | 2:|. 10057 | 456 oots | ¥
"RESIDUAL - 12178 | 47 23.99 ;
TOTAL 134687 | @ 27.48 -

ns‘Figuxe 6 shows, %ﬁe high=utilization group shows a significané
(pL.OZS)‘ difference in number of rea&ing 'ob;;ectiyes increased (mastered)
between pre and post diagnostic tésting. This ;cquisition measdre varies'
slightly (conceptually) from the total number of o?jectiveb mastered (see
FFigure 5). The'increase in n?mber of objectives mastered, deducts the number
of objectives duplicated (mastered on both tests) and the ntmb-r los§
(yastered on the pre but not the post). 'hgain, on this measure of achievement,

the between-group differences are both consistent and in the same direction

.

- 35 - ]

o2 °




lost. (See Figure 7). B

as the previous analyses. ) .

?’

Eflects of Utilization on Number of Objectives Lost (pre-post):

*  .For the analysis of the nuﬁber of objectives lost betweer pre to pcsé
diagqo;tic tests; the only streng predictor was the group‘code. -It is inter-
estiﬂE that on this "retention'.measure, unlike'the previous acquisition -
measures, attendance is not a powerful predictor. It could be that "cognitive
abilities" i£ conjunction with.a "gractiée effect" (degree of utilization) -
aie more important in retention or récall, while attendance has obvious

' . ¢ A
inplichtioﬁs for acquisitioni :

However, as group was the only powerful predictor, a one-way ANOVA was

utilized to analyze the between-group differences on number :0f objectives

- .l ’/ ; »' ’
Pl / I

. Group /
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SUM OF MEAN - SIGNIF

. =T YARIATION SQUARES |DF | SQUARE F OFF

B ) GROUPS ~ 38O7-| 1 o7 | &9 0z
WITH GROUPS 2%0.05 | 48 8.2

\

<

As Figure 7 shows, i'(h. high utilization group had significa‘nfly (p £.02)

less loss of objectives b:‘e\tw«n pre to post diagx;ostic tests. This implies -

+that degree of utilization affects not only acquisition results in reading

> |
achievement, but retention measures as welil.

o

|

Effects of utilization on Percentagé of Objectives Retaiﬁned:

Mo

An equally salient measure of retention is the number of objectives

duplicated in mastery performance hetwesen the pre-to-post diaénostic tests.
. J s *

o

For this analysis, ‘the number of -objectivec mastered on the pre-diagnostic

test was shown to be a strong pxedictox“. therefore it was utilized as a

[

covariate in the ANCOVA.  Figure 8 gives the re ilt of this comparison.

Peicent ll‘nhlngd
Adjusted Msans

- 37 =
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" Figure 8
Percentage of Objectives Retained
Vs / (ulagnosu:'-ougnpauc Tests)
100% - )
80% . " High PRI Utiiization
60% )
- , . 7////// .
7771/ vow PRI Utiization
4o~ wmh
- 20% =
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SUMOF | MEAN - SIGNIF
.OF VARIATION SQUARES | DF | SQUARE £ OF F
v s . )

NUMBER OF OBJECT MASTERED 1380 0396 | 1 0.39 21.38 0.0
"gl‘our . e - co0es | 1 -0.068 | 378 0.058
EXPLAINED ‘ 0468 | 2 0.3 | 1282 0.0 .
AESIOUAL - 0.852 | 47 0.018 :

.| TOTAL 1318 | 49 0.027 , .
w T Figure 8 shows that when number of objectives mastered on the pre-

diagnostic test is the covariate, the higﬁ-util}zation group retains a

higher percentage of objectives than the low-utilization group. Although

the Feratio (p<£.058) is not quite statistically significant at the .05 >
level, it is certainly "marginally” significant. Standing alone, this

result would not be a particularly compelling argument of between-group

C]

differences. However, taken in conjunction with all the previous acquisition

and retention analybes,;it should be noted as being in the same direction.

Degreee of Utilization on Retention ‘of Mastery Tests

The final analysis attends to the measure of the ratio of mastery test
submissions, to the number of objectives:subseQuently shown to be mastered
on the post-diagnostic test. As mentioned earlier, by the very definition of
the groups, the number of mastery tests submitted are expected to be different.

The ratio was utilized as a function of this difference. No predictor variable

was shown to be particularly powerful on this dependent variable, so a simple

one-way ANOVA befwaen-groups was utilized. (See Figure 9).
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jAs Figqure 9 demoﬁstrates, the lack of a strong bredictor ig evident in
the Between-group differences. There is no differencé statistically between
the groups. Whether this is a function of the number of maggery tests being
so 1?" in
effeFt (iﬁflating the mastery ratio relative to the higﬁiqfilization group)

the low utilization group, that it provides a spurious treatment

or is functionally different along some dimension unique to the mastery test
measure (rather than diagnostic to diagnostic tests measures utilized in

previous analyses) cannot be determined with these data.

Summaxy
i As with the data on the California Achievement Test results, the degree
of utilization of PRI/RS appears to affect positively the acquisition and

/

' ot /
retgntion of Reading Objectives m?agered. For acquisition measures, tpe
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degree of utilization, the attendance of the student, and their starting .
abilities (as measured by the objectives already shown to be mastered on the
pre-diagnostic test) were all strong pFedictors of achievement. For retention
measures, it was shown that the degree of utilization of PRI/RS was the most .
co#sistent predictor of between-group differences, although pre-abilities wers

N also a strong predictor for the number of cbjectives retained. Only the degree

of utilization variable was consistent in being a strong predictor for both

achievement and retention measures.

Conclusions

To summarize, and put into perspective the overall results of this study,
it is necessary to remember that these designs can best be categorized as
"quasi-experimental" designs. withouf randomized assignment of subjects to
treatment and control groups (with each subject having equal opportunity to
be assigned to either), and witﬁout the added precision of a no-treatment
control group for comparisons, the d;awing of causal inferences about treatment
effects is tenuous. However, given tﬁé\a priori knowledge that the gfbups
cannot be considered equivalent, every po;si?le effort was made to equate
(statistically and conceptually) the groups, so that perceived differences
can be attributed to treatment effects. This involvgd attending to relevant
variables which could not be controlled, and providiné\an.index as to the )
effect these uncontrolled variables may have had on the demonstrated between-
group differences.

It is further assumed that in studies such as this, where realistic

knowledge of the effects of an instituted treatment has priority for decision-

makers, over the ability to delineate single theoretical constructs (which
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may be presuﬁed to be the casual agents in the learning process) scientific
anaiyses within the .onstraints of the daéa are appropriate.

Within the constraints of quasi~experimental design and analysis, it
appears that the utilization of PRI/RS has a systematic and reliable effect !
on Reading Achievement. Those 2nd and 5th grade students whose teachers
utilized PRI/RS and TRACER consistently and to a high degree, perforred
significantly better on the Total Reading Composite of the Caliéornia Achieve-
ment Test. It also appears that the effect is distributed across ability
levels. At all ability levels, the high utilization individuals demonstrated
superior Reading Achievement results.

If this is a true learning effect, as it appears it may be, this has
profound implications. One of the strongest implications is that unlike
a hetrogeneous classroom situation where teachers might have the tendency to
teach toward the "mean" ability individuals, the individualization and
sequential record of growth for each child in the class (provided by PRI/RS
and TRACER) allows the high achieviny individuals acquisition at their own
pace, as well as allowing low achieving students to maximize their learning.

The effects of utilization on Standardized Achievement Scores were con-
sistent between Grade 2 and Grade 5._ Further, the effects on Grade 5 achieve-
ment, appeared to replicate when other measures of achievement (acquisition)
and reténtion were utilized. The degree of utilization appears to differen-
tially affect the number of objectives mastered on the PRI/RS diagnostic
test, the ﬁumber of increase of reading objectives mastered, the number of
objectives "lost" to mastery between pre-to-post diagnostic tests, and the

percentage of retention of objectives between pre-to-post diagnostic tests.
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In summary, even thrbugh the utilization of PRI/RS cannot be proven with
this data to be the "only" casual agent producing these results, it’ certainly
appears to be influential in the hypothesized direction, and is at least ]

partially causal in conjunction with other uncontrolled or unidentiﬁied

, |

A final word of caution about the limited scope of this analysij. This

variables.

P of
|

PRI/RS may have on Reading Achievement, as the PRI/R$ system becomes %ore

reseaxch is an attempt to quantify and identify the effect utilizati

functionally integrated and utilized system-wide in the Oklahoma City\gublic
Schools. It is not, nor was it intended to be, an encompassing "Evaluation"
of the PRI/RS syster in the OKC Public Schools. No data are available to
identify why some classroom teachers and/or building principals implement the
system to differinc degrees. No "perceptions of the participants" are pre-
sented which could deliniate problems in adjusting, accessing the system,

perceived "locus of classroom control", or other features which may be perceived

to be salient and important to the users. These questions await further study.

- 42 -




