Y

PUB DATE 82

CONTRACT 300—-77-0491

NOTE 25p.

EDRS PRICE MF01/PC01 Plus Postage. -
DESCRIPTCRS Elementary Education; Intervention; *Learning

DOCUMENT RESUME

ED 222 033 . EC 150 303
. LY
AUTHOR Flei schner, Jeannette E.; And Others
TITLE Mastery of .Basic Number Facts by Learning Disabled
Students: An Intervention Study. Technical Report
$17.
INSTITUTION Columbia Univ., New York, N.Y. Research Inst. for the

Study of Learning Disabilities.
SPONS AGENCY Office of Special Education and Rehabilitative
Services (§D), Washington, DC.

Disabilities: *Mastery Learning; *Mathematics;
Program Effectiveness; *Teaching Methods

ABSTRACT
The study investigated the effect of instructisn on

basic number fact mastery of 123 arning disabled (LD) students, 8
to 13 years old. Mastery of basic¥addition, subtraction, and
multiplication facts was Seen as an important component of overall
arithmetic competence and represents a particular area of per.ormance

deficit among LD students. The intervention study compared two

treatment approaches containing parallel program features, but with
differences in the sequential clusters of facts taught. Instruction

on each cluster of facts involved four phases: (1) presentation of

activities (during group lessons the number facts in the cluster were
explored using concrete materials and/or graphic representations);

(2) developmental activities (active practice of fact clusters

emphasized accuracy without regard to speed with teachers supervising

pairs or small groups of students playing one or more games, ,

performing oral or blackboard reviews, or individuals working on

activity sheets); (3) mastery activities (practice of fact clusters
emphasizing rapid, automatic responses); and (4) criterion testing

(students had to meet a preestablished criterion before moving from

one cluster of facts to another). Basic Fact Sequence 1 followed

traditional grouping and sequencing, while Basic Fact Sequence 2

grouped and ordered related facts according to "thinking" strategies.
Results of pre-, post—, and retention tests, each 3-minute written

power tests of basic fact proficiency were analyzed. Significant -
gains were made on post-tests; these gains were maintained during a

6-wegk uninstructed period. No effect was found for Basic Fact

Sequences, leading to the conclusion that either sequence is

effective in promoting.mastery of basic facts under the instructional

conditions utilized. (Author/SW)
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Abstract
This study irvestigated the effect'df‘Iﬁst%uction on basic number
fact mastery of a group of 125 learning disabled (LD) students, -
8 to 13 years. Mastery of basic addition, subtraction, and multi- 3

L) . 3y

plication facts is an important component of overall arithmetic
%
competence and represents a particular area of performance deficit

among LD students. This intervention study éompared two treatment - R

approaches, containing parzllel program features (game-format drills,

-

pastery learning and self-charting of progress). The approaches
differed in grouping and sequencing of facts presented. Basic Fact
Sequencé-1l (BFS-1) followed traditional grouping and sequencing,

while Basic Fact Sequence-2 (BFS-2) grouped and ordered related

and retention tests, each three-minute written power tests of basic

fack proficiency, were analyzed through repeated measures ANOVAs.

Significanttgains were mads on post-tests; these gains were maintained
during a six-week uninstructed periods. No effect was found for

Basic Fact Sequences, leading to the conclusion that either sequence

is effective in promot%&g zastery of bacic facts under the instructional

-

conditions described.

[
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Mastery of Basic Number Facts by Learning Disabled Students:

An Intervention Study

Basic texts in learning disabilities mourn the paucity of litera-
‘ture on the nature and trea. ment of arithmetic learning disabilities
(Bryan and Bryan, 1978; Hammill and Bartel, 1978 Lerner, 1981).

Arithmetic is defined as 2 “...branch of mathematics that deals with

real numbers and their conputatig;..." (Chalfant and Scheffelin, 1969,

p. 119). The devdlopment of computatiqnal facility is a major goal of
e

the mathematics currlculum during the elementary school years. In fact,

4

4t has been argued that computatlonal fac111ty in addltlon, subtraction,

3
multiplication and division is a~!.tessary, although not sufflcient,

=

condition for mathematical competence (National Council of Teachers

of Mathematics Yearbook, 1978);

.

One of the first indicators of progress toward mathematical compe-
2

tence is the mastery of basic number facts. These are addition problems

up to and including 9 + 93 subtraction problems up to and including

»

18 - 9; multiplication probleme up te and including 9 x 93 and division
problems up to and including 81 + 9. Included are 100 separa:e facts
for each of the four arithmetic operations. Proficiency in computation
of these basic facts has been con51dered to be fundamental to adequate

“ ar;thmetic aehievement (Ashlock and Washbourne, 19783 Suydam and Dessart,
1976). Children with learning disabilities have long been viewed by
their teachers as having serious difficulty in mastering basic facts.
Empirical investigation has confirmed that learning disabled youngsters
are sigﬁificantly less proficient than their non-disabled peers on

measures of basic fact computation (Fleischner, Garnett and Shepherd,

.

1960) . , : )
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.Computing basic facts depends on the use of either a reproductive

or reconstruétive strategy (Groen and Parkman, 1972). For example,

. when asked "How much is 8 + 6?', cany may respond rapidly by rerroducing

.

the answer, retrieving it d¢irectly from long-term memory; others may
reconstruct the answer, using oae OT another mediating strategy based
on counting. Reconstructive straregies may be eithler inefficient--for

. . exemple, counting 8+1+1+1+1+1+1 to find the answer, or may be sophisti-

cated and efficient--for ezacple, using known facts as "anchor points"

w
vo limit the need for counting. Children's strategies for computing
basic facts develop with aze and practice. By-the end of the elementary
3chool years, mormally achlevang children seem to use 2 combination of
2 reproductive process aac the oTe sophisticated and efficient recon- ,
\ - i . — . . .
structive strategies. In & sanse, consistent use of this combination N
of reproductive and efficient ~sconstructive strategies can be considered
the hallmark of "knowing" Sasic aumber facts-- being proficient, or

having attained mastery.
A4

Instruction in basic Zzct co—putation generally follows a fixed
pattern: addition facts wiose su=s range from zero to five are taug.ht,
followed by subtraction facts whose repaiader is from five to zero.
Tne next grouping includes fzcts 6 - 10, and finally the facts from
11 - 18 are taught. A sizilar patterm, from smaller to lerger combi-
nations, is employed in tezchizg —ultiplication facts. The sequencing

« .
of facts based on the magnitude of sum, difference or product, constitutes
. s

the traditional sequence ZIor rezching number facts (Fleischner and

Garnett, 1979). The ratiozale for arranging facts in this sequence

¥

derives from seminal imvestigations ifito the relative difficulty of

Aruntoxt providsd by exic [kl
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of tﬁg different number facts (wgshburne and Vogel, 1928; Clapp, 1934;

{ .
Knight and Behrens, 1928). . -

-

Instruction based on facts grouped in 2 different sequence has

o

been proposed over the years (Brownell, 1935; Rathmell, 1978; Swenson,

1949; Thornton, 1978). This non-traditional grOppingjpf facts is

based on the relationships among the numbers themselves, and on

observations of specific reconstructive strategies which are commonly ~

A\ ]

used in computing particular facts (8rownell and Carper, 1943,

Jevman, 1970; Woods, Re;nick and J>roen,.1975). For example, children -
may count on, make use of doubles, employ the commutative propexty, .
. L Y v -

r use certain combizmations as “anchors" for computing Tess well-known
facts. Additipnally,‘it would appear that certain combinations have
neuristics associated with then which are presumed to facilitate their
retention and swiit retrieval (e:g. n+ 0, n+n, n X 5). This

faciliation effect fg observed in the comparatively lowezﬂresponse

latencied for combinations of these types (Jerman, 1970). Recent -
investigations have duggested that, both for non-disabled children '*\;>
(Carnine and Stein, 1981; Rathuell, 1978; Thornton, 1978) and for

learning disabled children (Myers and Thorntorn. 1977), mastery may

be facilitated when instruction nakas explicit the relationships

among basic facts.

-

Design %

o,

The purpose of this study was to inve&tigate the extent to which

learning disabled children's basic fact computational facility could

be improved through short-term, systematic instruction, to determine
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whether gains would be mzintzineé after instruction was te. minated,
and to compare whether differences in the sequencing and grouping of

facts presented would affect the degree of proficiency attained.

) .
- . .

Subjeét§ (Ss) written cocputatiomal performance was assessed on
pre-test, post-test, and six;;eek retention tést measures. An eight-
week long instructional pregra= cénsisting of three 20-minute sessiomns
each weeg, was carried out by the teachers of intact classes which
were randomly assigned to 3asic Facts Sequence 1l (BFS-1) or Basic -
Facts Sequence 2 (BFS-2). Totzl instructional time was eight hours.

Subjects received instructiocz either in addition/subtraction or in

rultiplication, but not in both topics.

e

In order to assess th: effectiveness of instruction overall, .

pre-to-post test, and pre-to-retention test gain scores were compared,

To assess whether there was éiffe-ential benefit Irom on2 or the other

instructional sequence, zné to explore tha various possible interactions,

- analysis of variance techniques ware used.

Subjects

)

. Subjects (Ss) for this study were 126 learning disabled (L)
children, ranging in age fro= 8 to 13 yvears. They were enrolled in
23 self-contained 3rd through 6th grade slasses vithin three private
day schools for LD students ia thz New York metrop”  .an 2rea. Ailﬁ}
Ss were classified as lezrning disabled under the regulations of New
York or New Jersey. Inforzation o3 IQ scores was available for 10S

cubjects (84%). Mean IQ was 96, with a standard deviation of 14.3.

These LD students shoved significant discrepancies between expected

performance levels in reading aad arithmetic and actual achievement
/ =

-

ERIC ‘ 8
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levels. Performance deficits of two or more years were commonly
1]

reported for these students.:

. 3
Two criteria were used in selecting Ss for this stlidy: 1) perfor-

pance on basic fact proficilency pretests had to fall at least one

. and 2 half standard deviations (SD) below mean performance levels of

disabled children in comparable grades (Fleischmer, et al., 1980);

+ o>

non-

2) Ss had to demonstrate understanding of the concepts of addition,

e

subtraction, and multiplication by menipulating blocks coxrrectly

A

to "prove" an equation such as 7 + 3 =,10, and had to write numbers

sentences to dictatdion.
~ “m " . - -

Basic Fact Proficiency Tests -

L4
Trese tests were designed to measure the speed and eccuracy of

~

written responses to basic fact arithmetic problems. Three separate

98-problem tests were ‘used, one for each operation (addition, subtrac-

tion, and multip%iéation). Problems were printed in bold primary'

type, in vertical format, and were .r2ndonly sequenced on two pages.

A11 subjects were given the addition and subtraction tests; only the

Sth and 6th’graders received the pultiplication measure. Three

.

minuces were allowed for completion of each test.
-3

* All tests administered were completed during one session, and

order of presentation was counterbalanced. Te;{g/;;re scored with

both the number attempted and the nu=bar corrzct noted. The same
?

ts, post-tests and retention-tests,

R}

tly for each administration.

problems were used for pre-tes

although they were sequenced differen
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The Instructional Programs

.

. The two ins tructional prograés required the use of & number of
materials whicﬁ were produced by the investigatorsl. Two differeng?
.groupings of facts were employed: _BPFS-1 relied on the Fraditional
.sequence of facts based on'nagnitué; of sum, difference or product. ¥
BFS-2 peferred to the grouping of facts according to the thinking
étrétegies applied in reconstructing thése facts. For "instance,

/

facts such as 2 + 2, 8 +'8, 4 + &4 wer& grouped together because

o,

théy were "doubles". Similerly, 2 +3, 8 +9 and 4 + 5, were

grouped together because they were "doubles + 1Y. TFigure 1 presents

. “ t

g . . . ’ .
the instructional sequences of facts as they were presented for ¢ -
3 .
° °
addition, subtraction, and multiplication.

R

Insert Figure 1 abcut- here

. ! ‘ " 5 .

®

The instructional progra—s employed paralliel methodologies and
]

materials, but differed in the sequentizl clusters of facts:taught.

Tnstruction on each cluster of fzcts involved four phases:

, 1) Presentation Activities: During group lessons the

-

number facts in the cluster were explcred using concrete materials

*

[} &
and/or graphic representaticas (e.g., blocks, abacus, counters,

pictures, etc.) The commutztive principle was emphasized throughout
the teaching of addition and zultiplication.

2) Developmental Activities: Active practice of fact clusters

emphasized accuracy without regard to speed. Teachers supervised




s
. . -

.
s !, . S

L4

ot .- S . .
-as pairs or small.groups ot stjeccS'playéq one or more games,
“ . ~N . -

L

- performed oral or blackboard reviews, or as individuals worked on
N [

? w .

_activity sheets.

Ve -

A 3) Mdstery Activities: Practice of fact clusters. now emohaslzed N
N - ) . ¢ 'g

- rapid, automatic responses. As during developmental activities,
- Ks

subjects worked alohe; in pairs, or in ggéll groups, playing fact’

* ‘ - ®

games, completing acthlty sneets\\gnd/or engaglng in- flash card

drills, but all act1v1t1es focused on 1nc*ea§1ng speed wlthout i

+

« sacrificing accuracy. N
L]

4) Criterion Testing: Stuéents had to meet a pre-esSta ished

~7 5 v
criterion before moving from one cluster of facts to another. ngg\\

cPiterion was a perfect score on a ten-problem test sheet completed

within 30 seconds ‘on each of two successive days. After criterion

.was reached, subjects repeated the instructional phases using each

subsequent cluster with the adéition of cunmulative review as a ~

consistent feature of the programs.

«

Several principles guided the design >f the. instructional

v

programs and accompanying materials. These primeiples derived from .

conceptions cbput teaching and learning, and the needs of LD students:

‘ ‘ -
Key features of the instructional programs which related to these
principles included: a) use of & variety of presentation rodels -and .
practice formats; b) active studeat participation in manipulating
objects, constructing problems, and ponitoring the accuracy of
responses during games; ¢) individual student responsibility for

b .
charting progress; d) mastery of each basic fact cluster before

beginning a new unit; and, e) cumulative review to insure that facts
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¢ .
learned were retained. i . - . - &
L 4 ; . ' . ' ’
Materialsh ' C
A ] \ -

‘ ’
Teachers <were provided wirh 22 instructional package containing
S . : .
g teaching guide and studezt zctivity sheets, as well as games and )
- o ~
;ctlw,tle,s. for use EY partnirs andé s=z2ll groups during the Developmantal. -
’ . .
. . T | . ‘s e .
and Mastery pnases. The intaractive games and activitles included .
.. \.\J y . o ) " . .
board gamesy~roll games, and. caxd gemés. Typical of these were:
- v . N

. - )
1). General board gemes: Tnese were several start-to—finish

paths that.could be used with-zay cluster of facts. To play, the . -

- oW L
child drew a card and roiled & die or spun a spinner; on thie oaxrd . ._
> v '

« uas a basic fact proble=z (+, -, ox X); if, the child answered

’

correctly, she/he moved thi ni=bas of spaces on the die or spinmer.

The first chilé tg couplet: the pathway was, the winner. | . s

[

2) BRoll games: Oa a= gi"ex 11" sheet, 12 basic fact problems . =

~ - ‘ .
were listed (6 proolems and thelr related commutativefs\). Down each

-

side of the page were 17 g=all circles, one next to each proble;xx.

. Students, in turm, threw a cle, then placed a marker over the circ]_.e.
adjoining the probiem whosa answezr was displaye& on the die. The
w:i.’nn;r was t’;'xe first ch:’:ld to cover all 12 g;_ircles.

3) Card games: Tness ga:e:s were played with "cluster" decks
. .
wnich had-each problem in the clys=er represented on two caxds "and ‘
ezch solution on two cards. T2 :ypesl of card .games were played:

. ‘Rar gnd Concentration. Was '.:as.played b_y splitting the deckrevenly ® '

petween two or.more playérs; gzch- player turned over ck{e top c'ard'. -

simultanecuély. The -player wZth the answer of greatest magnitude \;on\ -

all cards. The player with the most cards at the end of the round -

N v

ad

) ¢ ? *
12 .

[AFuiTox provided by ERIC - -~
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10 .
_ was the winner.
To play Concentration, each Basic fact problem and its solution
was arrayed randomly, blank side up. In turn, each player turned -
1 . . _\
over two cards. 1If those turned up were a problem and 1ts match or
\

its solution, the player retzined the cards; if the two cards did not .
patch, they were replaced in the array, face down. When allcards
. \

had been matched, the player with the most dards was declared the
L 4

" winner. * .

Materials of different types of games were' developed for each

instructional cluster. Cards for a given cluster of facts could

-
-~

R be used with many basic dozrcés, as well as being used for War,

Concentration, or Go Fish. 7Zals wvariety during the developmental

phase was provided in- orde= o maintzin student interest in the

«

activities.
Re§ults

This» study had two purpeses. Tae first was to determine |
whether the speed of accurete recall of basic facts b} LDastudents
could be improved through systematic instruction., The second was
s to investigute whether it was differentially beneficial to sequence
basic facts during instruction according to commonly used reconstruc-—
tive strategies, rather than in the traditional wmanner.

Effect of Instruction

In order to determine whether instruction was effective in
improving basic fact performance scores, a repeated measures ANOVA
was computed on gains scores from pre- to post- to retention tests.

(See Table 1). Results indicate thzt there was an effect of instruc-

s
~

’ 1
ERIC = . - - :
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. K\ tion when pre-tett to post-test scores were considered (F = 441,3

Insert Table 1 about here
L4

df =1, p € .001l) and whea pre~ to post- to retention test scorés

were considered (F = 91.8, ¢é£ =2, p < .,001). On the ayerage, and

regardless of grade level, suSjects made significaunt improvement
4 -

%

from pre-test to post—-test. Scores on the retention test demonstrate
that this gain was maintai=ed thréﬁgh a six-week period when no
spectal instruction was provided, :

Tz

wZfect of Rasic Fact Seauezas

Performance of Ss.in the, :7S-1 program was compared to that of

Ss in the BFS-2 program through & repeated measures ANOVA on gain

>

scores from pre-test td pos:-tzst to retention test. Results, reported

Insert Tedis 2 about here

in Table 2, again reveal z sZiznificant effect of instruction (F = 370.4,
df =1, p<.00l), but fail to reveal any difference between performance
scores of students whose pregéa: eﬁ?hasized t;aditional arrays of facts
(8FS-1) or arrays of facts orgazized according to stratggies commonly

&

used to reconstruct them .(278-2). Thus, while it can be said that
instruction was beneficial iz i=proving basic fact recall performance,
it cannot be said that the wav¥ In which facts were sequenced in instruc-

tion and practice had any eifect on the rate of gain made during an

eight-week long instructionszl program, or any effect on the maintenance

PAFulToxt Provided by ERIC
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of those gains.
Discussion

Learning disabled students have been found to be less proficient
at all computatidn‘tasks than are their non-disabled peers. Oné
important factof\in this general arithmetic performance deficit would
seem to be,inadequaﬁe mastery of basic number facts. A méjor goal of
arithmetic instruction for 1D students, after they have mastered the
concepts implicit in the fundamental processes of additiom, subtraction,
multiplication and division, should be to increase the speed and accuracy
of recall of basic factg, so that time and effort in more compléx calcu-
lation is not expénded on laborious and repeated recomputing. ‘

The results of this study indicate that this is a.reasonable goal.
Significant gains in pérformance scores on basic fact tests were obtained
through an instructional program conducted for three twenty-minute
periods for éight weeks. Furthermore, these gains were maintained
over a six-week period when no sﬁécial emphasis was placed on basic
fact mastery. This finding is consistent with results reported in
studies investigating rate of progress and retention of information.By
LD students taught reading skills through highly systematic instruction
(Bryant, Fayne and Gettinger, 1980(a); 1980(b). In the present study,
as in others, LD students were found to have good long-term retention
of information that had been mastered. This finding certainly supports

o -

the efficacy of continued instruction aimed at mastery of basic facts.

Tt was interesting to note how many LD students seemed unaware that they-.

should be able to respond rapidly to, basic fact problems. They accurately
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used lengthy counting-on procedures to solve such problems, and in the
course of the sutdy, often were heard to comment that they hadn't
realized that they could learn to associate a nurber combination
directly with a correct answer.

.

A second important purpose of this study was tc investigate
7

Qhether 1D students' rate of giin on basic fact tests was influenced
by the was in which facts were sequenced for instructional practice.
Recently, it has been asserted that there are §ignificant benefits
to‘making explicit the relationship among basic facts in order to
emphasize the heuristic properties of certain combinations (¢§fnine
ang;Stein, 1981; Meyers end Thornton, 1977; Rathwell, 1978; Thornton,
1978).

In fact, Carnine and Stein (1981) and Thornton (1978) report
that instruction in which related‘facés were grouped, and those rela-
tionships were emphasized, resul;gd in increased rate of mastery and'
durability of retention of basic facts. However, small numbers of
subjects (Carnine and Stein, 1981) and failure to provide comparable “
programs to traditionally and experimentally taught groups (Thornton,
1978) make thes:‘findings questionable.

In the present study, rate of gain was comparable under both
instructional conditions. These LD students performed sign£ficantl;»

better on post—test and retention tests of basic facts regardless of

whether facts were presented in the traditional sequence (according

to magnituie of sum or difference in addition or subtraction, or to

the order of ascending tables in multiplication) or in a sequence
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emphasizing interfact relations and the heuristics assogiated with
certain combinations. . )
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Table I .
Means, Standard Deviations (by Grade) and Analysis of Qariance
of Pre-test, Post-test, and Reténtion Testa?erformance Scores
' of a Timed Test of Basic Facts . ‘
GRADE . YPRE-TEST POST-TEST RETEST
3(n=36) mean 16.3 Ty 27.6
T s.D. 14.2 . 20.4 21,0
4(@=25)  'mean 21.6 3.8  38.6
S.D. 15.6 16.2 18.9
.5:(n=21) mean 29.90 50.4 48.8
S:D. 15.8 16.4 20.9
6(n=43) mean v 39.3 57.9 57.7
S.D. 2.6 26.8 28.5
TOTAL (n=125) mean 27.4 . | 43.7 43.7
| s.D. 19.6 25.1 26.3
Analysis of Variance -

SOURCE SS df MS ¥ Sig _
Pre~Post 489611.8 1 489611.8 461.3 .001
Pre-Retast 260554.2 T ™ 1 280354 .2 392.2 .001
Pre-Post-Retest 21144.6 2 10572.3 ) 91.8 .Q01
Pre-Post/Grade 29990.3 3 9996.7 14.69 .001
Pre-Retest/Grade 15941.0 .3 676.7 113.8 .001
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Means, Standard Deviations and Analysis of Variance 2

on Pre-test, Post~test zad Retention Test Performance Scores

"

by Bzsic Tact Sequence

Basic Fact Sequence PRE-TEST POST-TEST RETEST

v

3FS-1 (Traditional) mean 27.2 43.7 . 45.7 ’
(n = 63)
S.D. 19.4 23.2 26.5 . .
2FS-2 (Thinking Strategies) =mzan 27.6 43.8 T41.7
.- (n=62)~
™ . s.D, 19.9 27.0 26.2 o

SCURCE ss . df MS F Si-g

Pre-Post 550020.4 1 550030.4  370.4 ,000

Pre-Post/by method 125.6 1 125.6 0.08 .772

N

Pre-Post—-Retest - '22201.4 11100.7 95.5 .000

Pge—Post:Retest/by nethod 376.7 2 188.3 1.62 .208




Figure 1.

>

Sequence of Basic Facts Presented
ol

Addition Subtractlon Multiplication
LA
BFS-1 BFS-2 BFS-1 BFS-2 BrS-1 BFS-2
1) !facts 0 -5 1) doubles (242, 3*3, etc.) 1) 0-0 to 5-5 1) doubles subtractlon 1) x0 1) x 2
(2-1, 4-2, 6-3, ectc.) .| —
2) facts 6 ~ 10 2) doubles + 1 (addends 2) 6-0 to 8~8 : 2) x 1 2) x 5
differ by 1l: 243, 344, 2) doubles *+ 1 subtractiorn
3) facts 11 - 14 ete.) 3) 9-0 to 10-9 (3-1, 5-2, 17-9, ctc.) |3) x 2 3) x 0, x1
4) facts 15 - 18 3) doubles -+ 2 (addends 4) 11-2 to 12-9 3) doubles -+ 2 subtrac- 4) x 3 4) 9
Y differ by 2: 2+4, ttous (4-1, 4-3, L6-7, o
35, ete.) 5) 13-4 to 14-9 ete.) 5) x 4 5) perfdéet square
(1xl, 3x3,
Only sums 2 - 18 were 6) 15-6 to 18-9 4) subtracting 10 6) xS 6x6, etc.)
included .
5) subtracting 9 7) x 6 6) remaining
4) addlng 10 (2+10, 5+10, (taught as [N l@ qL 1) multiplication
etc.) 8) x 7 facts (3x4,
6) remaining subtractlon 3x6, 3x7, 3x8,
5) adding 9 (taught as facts (7-2, 7-5, 8-2, 9) x 8 4x6, 4x7, 4x8,
[v+10] -1) 8-6, 9-3, 9-6, 10-3, 6x7, 6x8, 7x8)
10-7, 11-3, 11-8, L0) x 9
6) recmaining addition 11-4, 11-7)
facts (facts which do ¥
not fit other categor-
ies: 245, 2+6, 247, '
2+8, 36, 3t+7, 38, ‘
&+7, 4+8, 5+8) .
24 25




