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Abstract
The purpose of this study was to assess the effect of contrasting mastery
learning procedures on achievement among high and low ability students.
Subtects were 48 high and 40 low ability first graders, assigned randomly
to e1ther a typical, commercial basal read:nd series mastery learning
treatment or an alternative mastery learning treatment that adhered more
closely to principles of ffequent testing, corrective feedback. and
technically sound measurement. Analyses of covariance on two achievement

posttests indicated an interaction: The reading achievement of high

ability students was not af;ected by type of mastery learning method,

whereas the use of .the alternative proceddres resulited in better
achievement for low ability pupils. Implications for practice are

discussed.
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A Domparlspn of Mastery Learning Frocedures Aamona High and Low Ability Students

1

|
1h A Mode! for School Learning «1943), John Carrol! proposed that

deqgree of%school learning is a function of time spent and time needed to
learn: Giﬁen sutficrent C(a) opporutnity to learn nallocated quality
instructi%nal time> and (b time actﬁa]]y spent learning (engaged
learning thme), the great majority of qhildren can achiteve some specified
criterion ?eue] of performance. Bloom £19?6) operationalizad this
conceptual%model into an inftructional system, referred to as mastery
learning, #hich has been associated with incre&sed student achievement
(Lysakowskl & Walberaq, 198 ) and has become one of the most predominant
alternatluqs to tradltlona1 pedaoogy fblaunn & Karweit, 19684),

As ;onceptuallved by Bloom ul9?6) and others (see, for example,
‘Block % Burns, 19763, mastery learning entails the tollowing: Material to
be learned ouer a time period is divided |nto smaller units and
performance criteria are establlshed. Followlng instruction on each
learning unit, a test is administered. the results of which provide
te2dback to teacher and student regardfng mastery of the unit and
necessary corrective strateqgies. Corrective feedback 1s provided until
masterv of the learning unit is achieved; then, the student progresses to
the next skill in the learning hierarchy. Through this process of
formative testina combined with systematic correction of individual
learning difficulties, each student should receive appropriate amounts of
allocated quglity Instructional time and pboportions of enqgaged |eérn|ng
time. Bloom (1976, reaconed that, under these conditions, virtually all
sﬁqdents-cdo{d'éthfébg mastary 0f4 school curricula,
| Giver the public press for ctudents to become proficient In

reading, 1t 1s not surprising that mastery le2arning has been applied
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Mastery Learning-4
widely within elementary reading programs. Use ot mastery learning
systems has been facilitated by the development of mastery learning
materials by publishers of basal reading series. Specifically,
publishing houszaes have di;ided and outlined reading subskills taught
within curriculum units, developed end-of-unit and end~of-book tests to
measure mastery of those subskills, and designed corrective review
strategies to match learning deficits identifiable on the basis ot
mastery tests.

‘Unfortunatelv, seuenal problems have been associated with the
substantive nature and the use of these commercial materials., With
respect to their con}ent. at least three potential difficulties exist,
Frfst, analysis of the subskiIIS‘anressed ﬁnd tested in basal reading
seri®s suaqqgests that they are sometimes arb{ﬁrary and related only
indirectly to actual reading behavior (see Flchs et al., 1983a. 1983b:
Tinda' et al.. 1983a, 1983b). Not surprigcn‘lv, then, Eesearch indicates
that mastery\&( such subskills correlates ;héonsistently with global
reading achievement (Quilling & Otto. 1971),. Second., whereas a basic
prinélple of macstery léarning sugaests that curriculum be divided into
small units, each of which represents a narrawly defined set of skills
(Bloom, 1976). the curriculum content of basal series m§stor¥ learning
units is wide-ranging, with numerous unrelated reading subskills subsumed
within single testinas (Fuchs et al.., 1983a, 1983b; Tindal et al.. 1983a.
1983b). Third, the publishers ot basal reading masterv tests prouide
little 14 any pe¥chometric i1nformation 1Tindal et al., 1983a). Moreover.
recent research an the reliability and criterion validity of such tests
indicates great variabilty i1n technical charactericstics., with manv
tndicez +allina considerably below acceptabls levels tTindal et al.,., in

press), Therefore, the mastery learning tests of many basal reading
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series may generate an inadequate or mislieading data base for assessing
;;Ldent progress.,

In addition to problems associated with the tests themselves,
typical use of mastery learning materials mav be inconsistent with
principles of mastery learning., Within mastery learning programs that
promote areater academic achievement than t;aditional programs. there is
strong focus on frequent administration of mastery tests and on emploving
test results to design corrective strétegies fo; individual students who
require them (see Lysakowski % Walberg, 1982). Howe;er, as
operationalized in typical elementary reading proorams, these two tenets
o+ magterv learning appear to be applied looselyiJ Mastery learning tests
are administered at relatively infrequent intervals, at least in part
because rurricula are divided into broadly focused units. Additionally.
students who fail tests may be promoted to ﬂéw material- in the learning
hierarcnv, regardliess of whether corrective strateqies are effective or
even applied (Slavin & Karﬁeit, 1984: Tindal et a].,.l983a).

Given these substantive and procedural probléms with the mastery
learning materials of commercial bacal reading series, alternative
measurement methods for evaluating student mastery of reading skills have
bLeen developed isee Mirkin et a!.. 19812, With these contrasting
procedures, hereaftter referred tp as Data-Based Instruction 081,
tmportant principles of mastery learning are Jreserved, Reqarding the
nature of the mastery learning test materials. for example, DBI
procedures require (a) assessment of masterv of sm~1l units of material.
which correlates highlv with performance on alobal reading achievement
tests WFuchs., 1981) and «b» reliable measurement methods Fuchz, Deno. &

Marston. 1983), In terms of how such tests are emploved., practitioners

‘8) administer learning measures frequentlv. and (b) evaluate test data

o L/ o o o o




Mastery Learning-4
systematicafly, with decision rules for when to advance students to more
difficult material and when to introduce cgrrectiue strategies, and (c)
provide svstematic, qQraphic feedback to studénts.

0Bl has been demonstrated to be highlvy effective (Fuchs. Deno., %
MirKin, 19843 Fuchs & Fuchs, 1985). Nevertheless, its effectiveness has
heen ‘egted primarily with special education poj-.tations., Moreover,
there has been no direct comparison betweén DBl and those procedures
based on the mastery learning materials of the commercial basal readina
series. Therefore, it remajns unclear how tvpical basal reading series
mastery learning practice compares with these alternative mastery
learning proceduresmwithin the context of reqular classrooms.
Additionally, little or no evidence éxists concerning the relfative
eftectiveness of mastery learning procedures for students of different
abilities (see Lvsakowski & Walberg, 1982). Consequentiy, the first
purpocse ot this study was tb compare the effect of mastery learning
practices of commercia‘ basal reading series with those of DBI on first
grade reading achievement, The second purpose was to assess the relative
etfectiveness of these contrasting mastery Iéarnlng me thode for high ahd

low ability ¢+irst grade readers.

Subjects

Subtects were 88 students .45 M, 43 F), who constituted the four
tirst agrade classes of a small, rural school district in northeacstern
Minnecota. The number of children per classroom ranged from 1? to 23.
i the Anditory Discrimination, Mocabulars, and Comprehension s.ctecsts ot
the Science egearch Wssociates Reading Achievemsnt Tést vNaslund.

Thorpe, &« Lefever, 1978), cubiects scored mean percentiles of 54,42,

7
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67.36, and 30.63, respectively,.

The teachers of these students were four CaﬁcaSIan females who
had taught in classrooms for an average 04.6.92 vears (SD = 1{.,76). Every
teacher tformulated four to six homogeneous readinQ groups of
approximately equ;l size, with each group reading at a different skil:
ledg]. The reading aroups within each of the four classrooms were rank
ordéred with respectito skill level. Then, a stratified random sampling
procedure was emploved to assign reading groups to experimental'
treatments. The stratified sampling insured that each teacher would have
equal numbers of Qroups in each experimental treatment and that each

“treatment agroup would comprise equal numbers of groups from the upper and
lcwer halves of the skill rankings.

This random sampling resulted in 49 students in the alternative
mastery learning treatment (DBI) and 3% pupils in the typical mastery
léarning treatment (TYP)>. Within the DBI group, there were 27 high and
22 low ability students; within the TYP group, there were 21 and 18
students, respectively, Students’ average scores on the Passage Reading
Test (see measurec section) pretest were 57.55 (SD = 43,20) and 84.90 (SD
= 89,900, for the DBI and TYP treatment groups, respectively. Mean
pretest scores of the 40 low and 48 high ability students were 4%9.61 (SD
= 76.67) and 87.464 (50.,46), respectively. A 2 (mastery learniﬁg
treatment) X 2 (abilitv aroup) X4 (teacher? way analysis of variance
conducted on. the pretest scores revraled significant differences between

the reading skills of ctudents in the ability groups, F

——

(1.70) = 8.42, p
.005. and an F ratio approaching significance for the mastery lerning
treatment factor. F (1.70) = 3.28, p = .074. There was no significant

abii 1ty by treatment interaction or teacher effect.
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Measures
Two tvp2 of reading performance measures were used in the study:
. a curriculum-based basal series mastery test and a curriculum-based

paszsaqge reading test.,

Basai series mastery test. The end-of-level basal masterv test

(BMT) of the Houghton Mifflin Reading Series Boats book (Level D; Tests

of Basic Reading SKills [Brzeinski & Shoephaerster, 1983)) comprises

subtests of word recognition, following directione, beginning and ending
digraphg, predicting outcomes, sound associations, noting important
details, clusters, multi-meaning words, cateqorizing, word referents, and
-drawing conclusions, There are 15 items or one subtest and 5 items on
each ot the other subtests. The mastegv criteriqn}fon each subtest and
for the total test is 80%. Items require students to respond to auditory
stimuli and/or written.passages or words: the response format throughout
the test is either multfple choice or matchinag. ln;ernal consistency
reliability (Cronbach’s alpha) obtained in thies study for the pupils’
total raw score was between .82 and .94; internal consistency roliability
(Kuder-Richardson 20) for the students’ total mastery score was between -
.91 and .75.

Passaqe reading test. The passage reading test (FRT) emploved . in

€

the current study requires children to read aloud for one minute a

passaqe from the Boatz book (Durr, LePere, Pikulski? & Alsin, 1932), As .
the student reads, the examiner marks omissions, mispronunciations.
repetitions. and substitutions. and then scores performance in terms ot
the number of correct words read per pinute. The 20U-word passage was
drawn randomiv from the Eoats text, and Eééresents a readability level of
1.35 (Spache., 1%53) over the two 100-word samples. As demonstrated in

previous work, test-retest reliability for the PRT 1s above .90 (Fuchs et
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al., 1983). Criterion validity with respect to the Word ldentification
and Passage LComprehension Tests of the Woodcock Reading Mastery Tests

tWoodcock, 1973) ranged between .8%1 and .92 (Fuchs, 17857,

Procedurs !

/

!

Treatments, In th? tvpical mastery learning treatment (TVF),

teachers emplovd .heir standard progress monitoring procedures. That is,
as reading aroups cgmpléted mastery learning seaments of the curriculum
(units and booKs), teachers administered appropriate masterv tests
provided by thg curriculum publishers. Depending on group performance,'
decisions were formulated concerning promot}on to more difficﬁlt reading
material and/or corrective review work, and these-de;isicns were
communicated tu students. Through.the course of the sfudv, teachers
recorded, for each student, tect scofes and related promotion decisions.
After the study, these scores and decisions were inspected and summarized
by twe independent raters with 1004 aareement. (Aareement was calculated
using the following formula from Coulter citer in Thompson., White, &
Morgan, 1982: Percentage = agreements between Rater A and Rater B/
agreements between A and B + disagreements between A and B + omissicnz by
A + omissions by B.} This summary indicated that across 5 to & tests
administered during the duration of the invecstigation. {a) teachers-
decisions were to promate all students to successive learning units
following administration of eachtgnastery learning test. despite that (b
averanes of 27.0% and &1.5% of h?gﬁ and iow ability students.
respectively, actually fajled masterg learning tests. Thue., important
dimensions of the TP treatment included: measurement on basal masterv
tests every 4 to & weeks., verbal feeaback to students every 4 to 6 weeks.

and promotion before or without corrective feedback.

10
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In the alternative mastery iesrninq treatment (DBls. teachars

tirst determined an end-of-vear “reading goal for each reading group,
which specified the number of stories in the reading series to be
completed by the end of the vear, Then. teachers established for each
group 3 graph that (g) dicplaved progress-across time through the numher
of stori2s to be completed and (b) showed an aimline indicating the
expected rate of progress through the stories. Every week, teachers
measured 2ach student’s correct performance rate on a reading passage
randomly s;mpled from the oroup’s current instructional level story, 14
at least 80% of the students in the group read at least 50 worde correct
per minute on the sample, then the teacher moved the grbup to the next’
story in the curricuium. Otherwise, the teacher involvad the aroup in
corrective instruction on the same story. Following each measurement.
teachers charted the group’s collective progress on the qraph, and graphs
were shared with students., Thus, essential dimensions of DRI included:

'weekly measurement on oral reading passages, weekly araphic feedback. and

corrective feedback and testing as required before promotion to more

ditticult material,

Data collection, Betore the study beqan, aides trained in test
administration procedures administered the PRT individually to studénts
using a tstandard format tsee Mirkin et al., 1981), Following fhe siidy,
these aides readministered the PRT individually to students emploving the

standard format and adminictered the BMT under standard conditions to

Data analvsis. Given initial differences in the reading skills of

. the two mastery learning treatment qroups. as indicated on the PRT. the
FFT and BMT DO..tezt raw scores were analvzed with a 2 x 2 X 4 wav

analvsis ot covariance. The experimental factor was the mastery learning

11

students In groups of approximately 20 students, l
I
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treatment (DBl vs, TYP), the blocking factors were ability ;high_us. Tow)
and teacher (1 vs. 2 vs., 3 vs, 4), and the covariate was the PRT prztest
score. bBecuzuse the teacher factor was not a variable of interest, but
rather was emploved only to partial out a potential source of variance,
results associated with the teacher factor are not presented or discussed

below.

kasults

Table | displays means, adiusted means, and standard deviations
on the PRT and BMT raw scores for the mastery learning and ability
conditions. The analyses of covariance conductad on the BMT scores
revealed a signiticant effect for treatment, F ¢1,71) = 6.10, p .05, and
for ability, F (1,17) = 20.06, p .001. Additionally, there was a |
siagnificant treatment X ability interaction, F (1,71) = 4,02, p .05.
With respect to the PRT scores, there was a significant treatment X
ability interaction, F ¢1,71) = 3.98, p .05. The interactions for the
BMT and PRT measures are displaved 6q Fiagures 1 and 2, respectively. As
indicated by these figures, the achievement of the two mastery learning
J,ouUps was similar for high ab®1lity students; however, low ability
students achieved better in the DBI than in the TYP mastery learning

treatment,
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across the two mezsurees, indicate that, within recular education
classrooms, the reading achievement of high ability students was nat
attezted by tvpe of mastery learning method. However, for low abiiity
pupils., .he use of the altarnative mastery learning procedures, D8I,
resulted in betler achievement than-did the use of more typical mastery
learning procedures. The alternative mastery learning system, DBI!, may
be differentiated from typical mastery learning c<ystems alongo several
dimensions. First, the curriculum units assessed in 2ach mastery test
were (a) smaller, (b} more narrowly focused, and (c).better related to
global reading achievement than in the typical mastery learning
treatment. Second and relatedly, data collecticn and decisions were more
frequent in the alternative méstery learning system and thereby provided
a richer and more adequate decisionmaking data base. Third, evaluation
of data was mors systematic: In the alternative syster decisions were
dictatated by rules (i.e.. 80% of the grouﬁ had to perform at or above
the criterion level), whereas in the typical mastery learning treatment
teachers were free to use the:r Judgment concerning when to romote
students to more difficult material. Inspection of teachers’ decisions
sugeests that their .iudoment often was inadequate: They advanced
students through the curriculum despite high percéntages of failing
pe}fohmances on the mastery tests, Fourth, in the alternative mastery
learning treatment, feedback to teachers and students was more frequent
and araphic. Finally, testing procedures in the alternative treutment
demonstrates reliability and validity; mastery tests associated with the
Houghton Mit+fiin series in the tvpical mastery learning treatment are of
ags;c*onable technical adequacry (Tindal et al., in press,,

The methodoiogy emploved 1n the current study precludes analvzis

0t which dimensionis) of the alternative treatment actually accounted tor

13
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the differential achievement among the )ow ;bility students. Additional
research might explore this jssue through the use of multivariate’
correlational analvsis., Nevertheless. the current investigation does
suggest that when principles of mastery learning are adhered to more
rigorously, as in the alternative mastery learning syste:n, achievement
among low ability students is enhanced. Simulténeously, results indicate
that teachers of low abiliiv heginning readers might exercise caution in
their use of commercial basal reading series mastery learning materials
and might consider the emplovment of alternatige, more rigorous mastery
learning methods. such as DBI, to produce better achievement amona their
poorer readers,

In a more qenera’ way, results add to a Qrow! 1Q body of evidence
indicating that high and low ability students perform differentially
under varving instructional conditions (see Snow & Lohman. 1984) , and
that low achievers may require more direct, structured, elaborated
instruction (Snow & Lohman., 1984) and more frequent, detailed, clear
feedback (Clifford, 1984), Furthermore, given the -sumption that low
achievers have earned their status because of the relative
inetfectiveness of the standard instructional treatment., it stands to
reason that a measurement methodology that facilitates mcre systematic,
trequent evaluation and empirical development of alternative programs ?
would en' ance low achievers’ progress. In contradistinction, high
achievers have earned their status due to the relative efficacy of the
traditional instructional program, and therefore one would not expect
more adequate and frequent formative testing to produce important

progammatic modifications or resulting differe (1al achievement.



Mastery Learning-14

References

Block, J.H., & Burns, R.B., (1978), Mastery learning. In L.S5. Shulman

(Ed.>, Feview of research in education (Vol., 4, pp. 3-4%). ltasca,

IL: F.E. Peacock.

Bloom, B.S. (1976). Huran characteristics and schaul learning. New York:

McGraw=-Hill.

Brzeinski, J., & ShoephoeH;ter, H. (1933). Tests of Basic Reading
Skil?s. Boston: Houghton Mifflin.,

Carroll, J.B. (1963). A model for school learning. Teachers Colleqge

Record, ¢4, 723-733.

Clifford, M.M. €1984), Thoughts on a theory of constructive failure.

Educational Psychologist, 19, 108-120.

Durr, W.K., LePere, J.M., Pikulski., J.J., & Alsin, M.L. (1982). Boats:

Hounhton Miff1in Reading Program. Boston: Houghton Mitflin,

cuchs, L.S. ¢1981). The concurrent validitv of progress measures of

bagal reading material. Unpublished doctoral dissertation, University

of Minnesota.
Fuchs, L.S., Deno, S.L., & Marston, D, (1983). Improving the reliability
of curriculum-baced measures of academic skills for psychoeducational

decision making. Diagnostique, 8, 135-149,

Fuchs, L.5., Deno, S.L., & Mirkin, P.K., £1784), The effects of frequent
curricyulum-baced measurement and evaluation on pedagogvy, student

rachievement, and student awareness of learning. American Educational

Research Journal, 21, 449-460. '

Fuchs, L.S5., & Fuchs, D. ¢1985). Eftects of svstematic formative

evalyation; & meta-analvsis. Working paper. (Available from L. Fuchs,

15




Mastery Learning-15
Box 328, Peabody College, Vanderbilt University, Nashville, TN
372030

Fuchs, L.S., Tindal, G;, Fuchs, D., Shinn, M., De o, S.L., & Germann, G.

(1983a). The technical adequacy of a basal reading mastery tect: The

Ginn 720 series (Research Report No., 122). Minneapolis: University of ~--cocmre mmm

Minnesota Institute for Research on Learning Dicabilities (ERIC
Document Reproduction Service No. ED 236 195)
Fuchs, L.S., Tindal, G., Fuchs, D., Shinn, M,, Deno, S.L., & Germann, G.

(1983b). The gechnical.;geguacy of a basal reading mastery test: The
Holt Basic Reading Series (Research Report No. 130). Minneapolis:

University of Minnesota Institute for Research on Learning

Disabilities (ERIC Document Reproduction Service No. ED 234 201»
Lysakowski, R.S., & Walbarg, H.J. €1982). Instructional effects of cues,

participation, and corrective feedback: A quantitative synthesis,

American Educational Research Journal, 19, 559-578.

Mirkin, P.K., Deno, S.L., Fuchs, L.S., Wesson, C., Tindal, G., Marston,

D., Kuehnle, K. (1981)>, Procedures to develop and monitor proaresc on

IEP goale. Minneapolis: University of Minnesota Institute for
Research on Learning Disabilities.

Naslund, R.A., Thorpe, L.P., & Lefever, D.W. €1978), SRA Achievement

Series: Reading Mathematics, and Lanquage Arts. Chicago:r Science
Research Associates. |

Quilling, M., & Otto, W, €1971). Evaluation of an objective based

curriculum in reading. Journal of Edugational Research, 43, 15-1%,

3lavine R.E., & Karweit, N.L. 219847, Mastérv learning and student

teams: A factorial experiment in urban general mathematics classes,

American Educatignal Research Journal, 21, 725-734.

Snovv, R.E., & Lohman, D.F. (1984). Toward a theory of cognitive aptitude

16




‘.‘-‘_l.rl‘

Mastery Learning-16

tor learning from instruction. Journal of Edugation Psycholoay, 24.

347-378.
Spache, G. (1933). A new reacability tormula for primary grade

materials. Elementary English, 353, 410-413,
| Thompson, R.H., White, K.R., & Morgan, D.P. (1932), Teacher=~student

interaction patterns in classrooms with mainstreamed mildly

handicapped students. American Educational Research Journal, ii;

220-2346.,

Tindal, G., Fuchs, L.S., Fachs, 0., Shinn, M., Deno, 8.L., & Germann, G,

(1983a), The technical adeguacy of a basal readihq mastery test: The

Scott-Foresman series (Research Report No. 128). Minneapolis!

University of Minnesota Institute for Research on Learning
Disabilities (ERIC Document Reproduction Service No. ED 234 199)
Tindal, G., Fuchs, L.S., Fuchs.vD., Shinn, M., Deno, S.L., & Germann, G.

(1983b). The technical adequacy of a basal reading series mastery -7

test (Research Report No., 113), Minneapolis: Uniuehgj;x»of’ﬂfhaesota

Institute for Research on Learnipg Disab%litieé (ERIC Document
Reproduction Service No. ED 236 191)

Tindal, G., Fuchs, L.S., Fuchs, D., Shinn, M, Deno, S.L., & Germann, G.
{in press). Empirical validation of criterion-re#erehced.tests.

Journail of Educational Research.
Woodcock, R. (1973). The lWoodcock Reading Mastery Tests. Circle Pines,

MN: American Guidance Service.

17




Mastery Learning-17

Table 1 | |

N

Means, Standard Deviations, and Adiusted Means® on Posttest PRT and BMT Scores

for Treatment and Ability Groups

| PRT BMT . —
Group ] Mean~ 8D Ad{g;ted”ﬂeah Mean SD Adjusted Mean
Hiah abllity ,//;’/]13.23 30.56 112.97 63.65 1.71 63.350
: ‘//
Low gpl}iry 76,90 23.32 78.07 98.76 7.94 58.90
e ]
_,//‘"’/DBIb } 95.66 26.65 97.92 42.19 4,97 62,31
TP | 99.61 39,85  95.96 .. 60.53 4.97 0.9 -

°AdJusted for covariate aqd other factors.

bData-based instruction, the alternative mastery learning condition.

“The typical mastery Yearning condition.
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Figure Captions

Fiqure 1. BMT scores for DBI (A) and TYP (B) conditions for. high (—)

- SRp——tes.

and low (==--- > ability pupils,

Eiqure 2, PRT scores for DBI ¢A) and TYP {B) conditions for high { e

and low (-====) ability pupils,
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