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those needs. This purpose is to develop and establi7h a more rational pro-
,.cedure than has been used up to now

& -
.‘\ is aot enough that @1
comes, pfesumably with solid theoretl‘al

procedures be developed which help. practitioners to make wise choi

1\ible that
themSeLves based on 4s much relevant information as possible which they can
assemble or the R & D agencies ¢an supply.

researcher»must 1nteract with schools and information must flow freely between
the researcher and the scho

from 1dentification of needs to implementation of .an appropriate program or
practiqf. R & D/educator interaction ha

of develppmental and field test schools.
o ,),‘é( ~ ik

. INTRODUCTION

The- Purpose

PP

g

*

.
v

.’
z

~

Why would the Pennsylvania School Improvément: Program undertake a

literature search in basic‘skills7-

9

Designed to improve instruction in basic skills in Pennsylvania s schools

by assisting the schools in identifying their needs and then selecting, in-

stalling and implementing‘R &D outcomes to meet those needs, the program's

14

efforts seem to be concentrated at the dissemination and 1mplementation end
of. the'tontinuum from theory and basic research to practice.

?-—,'-w— PRSTIpSOSIE. <

My "
0

-

This synthesis
of the research however, reflects a more fundamental implicit purpose of the
program, which‘is more than to service schools by help1ng them identify their
needs and then 1nforming them about'available R &D ddtpomes which might m

eet .

“
)

«$0r deci

ion-making by educators.
c sXyﬁ/

It

the programs or p ey may select ar&R & D out-
- : N

derpinnings. It is desi

N

\\‘/

ces for

)
:0‘9

,[%. H
2
If résearch ahd development are to have maximal 1mpaet on practice, the
/

L

,

?

olXs at every stage of the instruc@ional prOcess
-O
A

s.indeed taken place}through the use
\

HUWever

>

this is a h1ghly specrfic
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and limited relationship based on one or more products or processes. The_

scope of the PSIP is'not limited to a single piece of. research or a single .

«

R P LT ey

product or process. The network links R & D igenciés with the schools thnough A
& oo
the state and intermediate’agencies. This makes pos51ble a continuing co- .

e '

' operative relationship and gnformatibn\Eschange which can help ‘to narrow the
) .

'gap between theory and practice. One phase ‘of that information exchange :

> +
* ¢

process is this synthésis of the’literature on basic skilfs réseéarch. So

N 4 i
that the procedure can be improved on the basis of the initial experience,

-

the process is described briefly_as yell as the‘resultsﬂ,
‘ ) _ <
The Sources and Procédures
K . - . * 2
Research, -by its very nature, is seldom definitive. There are always

5 R . ; .

1 ~

new studies, new perspectives on ald studies, replications and failures to,

L] .
+ - 14

replicate. ‘The vast- amount of research in the basic skills, and the con~.

-

\ L (M\ ®

o tradictory hature of much of it, makes a synthesis of this kind a precarious
) ” - \}S! .
* undertaking? The experts in reading ‘and math do not agree amorng themseres .

- . ’ .
- .

about methods.’ N . . \ . &/,/fgf_“\\
2 A ) o . . \\ § . . . R . . . _

This study began, typically, with\a computer printout seyeral inches:
. ' /

thick which proved to be reIatively'unp oductive fd} the time expended on

M | JESE——— . F
‘ it Reports of the less well—knOwn ¥esea ch often could ot readily be

e . R o L.
. - v

. evaluated and results were ambiguous. Major national research studies, syn-

+ . ’
‘ N
sthesés of research, and conferences of researchersP often,sponsored by- USOE\v/ ¢
’ N\, N

> P - \

- - or NIE, were the@most productf%e sourc\s of reliable data and conclusions ot

. - which could provide pr%ctic 1 guidance for practitioners.\ These included the |

N ¢ S @
i o
fr -
- LI - +
. . ‘Y ) PN \ .
O' ' -
’ ‘ ‘A A ’
v L . 2 ®
~ .
-
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Research and Development Center Reading Conﬁerences, l9i6' The Craft‘Studies

. 1968 The NIE Conference on Basic Mathematics Skills and Learning, 1975 The °,
,;; ) Texas 4eacher Effectiveness Study, 1974, and others, . .
Y. Iy ° . 4

v o T

& N < B
___I .

’ CooLey~Lohnés Model of' classroom processes (i €., opportunity, motivators,

' structure and instructional events) shpplemented by the categories, student

.
‘ h €4~

. and teacher characteristics, which seemed particularly relevant to the PSIP ‘

P The construct, instructional events, in. the Cooley—Lohnes Mddel refers to

.7 interpersonal classroom interactions. As used for organizatlon,of data for
- . AY

»
[N

this sgtudy, the‘construct is expanded to intlude instructional strategies’and

. 3

-

.

instructional methods. Structure, in this study, includes the classroom
: § a .

- t, - .ot

- management system., . ‘ ' .o ' :

The Cobley—Lohnes Model seemed anJaopropriate vehicle for collectiou&and

< . - N .
- v

organization of data'because thé categories'of‘the model are componehts of’ }

i f [y . s

‘classroom pract1ces which may be collected through questlonnaires and ob-
-~ ¢ . n\ Gﬁ , b ' ~‘

4 >

v

I . servatiom dur1ng the needs assessment phase of PSIP act1vit es and which‘may
‘ ) = N 4 .

- also be identified ip instructional materials through analysis.in the pro-

gram analysis and outcomes selection‘pnases. Selection bf this model for -

o ~

A ' the organization of tHe literature search, therefﬁre, made possible con-
K4 N - - -‘p ° -

T,

sistency in.tne organization of information in all'phases'of PSIP research. .

- - ’

- ‘
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- impressive. John Carroll (1963) and Benjamin Bloom (1974) have written per-

. attendance is less regular (Bond Q‘Pykstra, 1967, P. 54). Days of student !

- ducted by the International Education Association (IEA). It showed, as did_

-« THE RESEARCH IN BASIb SKILLS .
—_ - te . ~ ' . ) ., , - . ]
Opportunity

. . . . ; . . . , ;

- . 3 : . ! - .
The research on the- importance of opportunity to student achievement is

v . - ‘\ s > >

- ~ 3

suasively about the effect of time on student learning. Barak Rosenshine’

(1976) repotts on an International Educational Association Science Study which
p - . ! . -~
shows support for- the importance of opportudity. Emphasesldn learning of

éontent pordunity througﬁ content'covered) showed significant relation- .

S

ship with Student achievement in studies by Armento, l975 Chang & Raths,

- A

1971; Rosenshine, 1968;.and, Shutes, 1969.

. 1
'There is'a marked tendency for less ~successful reading projects to .be , .
> s . ’
associated with a shorter schodl day (Bond & Dykstra, l967, P. l96) and stu-, \ -

- y N -5 *

1
dents,whose.attendance is .regular achieve somewhat better than those whose -

- R L e /: A : "

4 R Rl ! -

. absence and days of teacher'absence'aretusually negatively correlated with T

achievement (Rosefishine, l97l).' S
. '\' M ’ .
.In their study of Detroit metropolitad area schools, Wiley and Harnischfeger

)

-
‘v

(1974). found that the average number ofihours of’ schooling provided in a par-. >
ticular school, computed from average daily attendance, length of school day,

J"' % o o

' and length of school year, was positively related to achievement in verbal‘

,abilitY, reading comprehension and mathematicg. ’ ;{ . 'V-
. - © . Ny . r 28 NI A
Decket F, Walker and Joh‘Schaffarzick (1974) reported that time spent on:

’

'content,on dimension (e.g., math or reading) is associated with growth in these

.. . * . = . . 3

areas. A survey relating math achievement to time spent in learning was” con-

¢

-, R
- < R . . e - L




; "‘, 3
.
A

<

4 several earlier surveys, that opportunity to léarn the subject Tfime actively
engaged) has been important (Phillips, 1976) . Cooley and ueinhardt (1974)

-

found that class meanc- tended to be higher if teachers allotted more time to

.

-

mathematics each day. ’ ) . ) ‘ , : - N

‘. The important study of Stallings and Kaskowitz (1974) indicates that

academic time spent on reading .and numberi.yields/gro;;h while time spent'
on other areas (arts,, crafts, game:, etc.) detracts from growth in reading

and math (see Table l). Additionally, there is no indirect enhancement ef~
fect on reading and math from these other activit}es; This study cdnclud%s

. &

~

that the stronger the academic emphasis the stronger.the Qcademic results

~ . e

(p. 35) + Time spent on mathematics or reading*and time spent on academic
tests yielded positive, significant and con;istent correlations of ahou&,
40 with achievement 1n'Follow—Through'classrooms. 'Rosenshine concluded =
that content covéred, opportunity to, learn and teacher emphasis on student
achievement are important variables in’ achievement in math and ;eadinggil976)

e r

'
. Y

.
’

Wilﬁ? and Harnischfeger,’ ??ntrolling for economic status, f9und that in
schools wdz;e children receive 247 moré schooling, they will inérease the1r

~ ’

:

average ga@g in reading by 2/3 (1975). oA <r, : \
X . . . - ”, N ; ‘ . . ‘ s N
-In grade 2 compensatory. reading.programs,gg%éunt of time had 'a signifi-

- . . 7 3 N .

Sy

cant effect on the word knowledge subtest of the MAT., For high skill emphasis é,

Q\ -

programs at this grade level, amount of ingfructionﬁl time did not affect

comprehension but in programs with low sFill emphasis amount of instructional

~

4

time had. g distinct iépact o ‘?‘1‘ r ' ' »

» i:’»‘

e - In sixth grade more instructional time benefited low SES childrer in

A\
/

p .
both word recognition’and.comprehension. In contrast, increasing amounts of

IS




= , time did not benefit middfezsocioeconomic groups and had incon&istent impact
b ) .J' - P '\( b
.on high SES children at this grade level (Guthrie, in press). ¢ .

»

' ! The amount of time devoted to reading activities ‘correlates .56 with\\ .

- —
. -

I3
Y | .achievement in word recognition and .55 with achievement in comprehénsion for

\ . - . . .

first grade children, harris and Serwer-of the CRAFT Projecft report.- Reading

+

A . ! . §
* activitiés, in this study, included work in basal readers,. experience charts,

»
Pt

sight word_drill and phonics activities, Supportive activities such as writ-

ing, art, discdssion and /dramatization did not correlate significantly with

. )- r - e
bt . achievement gggﬁhparently, instruction must be -targeted to reading related
. @\
activitits if tt4§s to }nfluence reading achievement" (Guthrie, in press) -

vt Tiﬁe spent on wdrkbook exercises or on indiv1dually prescribed learning
Qﬁql v N f/ t
, ) “ﬁctivitiesghas been«found to be positively related to achievenent for low,

Lo LS
\».
socioeconomic classes, whereas time spent on oral responding is negatively )
- ; s . . .

. related. For ‘high socioeconomic classes, time spent on oral responding is
. 3 . S

se

4 <@

.. " most product}ve (Brophy & Evertson 1974) . - \// ~ ‘

\yg?;oject LONGSTEP's Final Repott indicated that:
» ' Students who exhibited unusually large.gains in reading
. achievement during two consecutive school years were exposed te
" much mére language arts instruction as second graders than were -
e students. with a notable.lack of growth (i,e., 113 minutes per I
- . day compared with 85 minutes)s The consistent overachievers, ) .
. as third graders, were exposed to about 20 minfites of'instruc— .
- . - tion per day less than during the previous school year, and yet’ ‘ + .
- . they again demonstrated larger than expected gains in achieves ; -
' ment.  These r®sults suggest that increased exposure to lan-/ ~
guage arts dur1ng the second grade may significantly improve
the chances of some. students to demonstrate substantial gainé !
y - in reading achievement,ieven &n latet grades. (Project
.~ LONGSTEP, 1976). T . . . p
. ; - . . ‘1 ‘
. There appeats to be little doubt that opportunity to learns.is an extremely
. . s - e » [ « A R

>
_* - . important fRactor-ih student achiewvement in basic skills. Opportunity is ..
' ' . : - A . > - - .
. E © - ! 3 ' - .
. N, < - . \ < . . ) ~“ : % ’ . h -l
. ’ .
L : 6 ‘ ; i
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N e

figured variously in the studies supporting this construct on the basis/gf,,-”;’/’lfif/
ength of - school day, year, regularity of attendance (days §of studen; ab—~§§ wgh?
. < Ba ) v 0T
. serce), days of teacher absence, time actively engaged in learning, con t n}“ﬁp
- N - >;7/ -~
M covered, and academic emphdsis (time .on non—cognitive activities detracts -

A LT : !
from achievement in these areas). Opportunity is repor;ed’to affect verbal

-
-~

', ability, word'recognition; reading’comprehension and mathematics achievement. - .
Lt ¢ L) . A » ' ; .
)
~ The importance of opportunity apparently varies according te grade level
o ¢ . // E A ’ »]
W with strong effects in early:elementary grades. It is important to point out C

' T - ‘ . .

o
- : t thd constructs us in this report are interdependent&\ Some offthe re- -

search on opportunity points to differential effects for different kinds of
instructional events (seat work and oral responding) dependihg on the charac— o

teristics of the students. o ’ . ‘ A

Motivators : , L,

M . Another construct of the Cooley-iohneé Model (1976) is motivators,
both internal and extefnal, Coaley and Leinhardt have explained the conn N
. \ . v , . - - '

struct. in this way: , ' -/ ‘. .
2 . ' /( . N ’ ’ ' N
By internal motivation, we mean those sets of Student- .
behaviors and attitudes that tend to support high:

o . rates of learning activity. - )
- : By external motivators, ‘we mean -thése ¢lements that ' 2 -
can be built into an educational environment to in-" o ¢ ‘
crease the likelihood of an individual ‘engaging in s
and sustaining learning activities. ,(1975) ) ) «
! ) * ! 4 C ' L

) - Among the variables the Cooley-Leinhardt publication suggests‘gor measur-

~

. SR .
. ‘ S crl . o
. ing this construct are curricular attractiveness, currigular diversity  and
. ’

.%’k L - » ',' N . A Y

. . LA . i . " .

interpersonal contacts, -We have elected fo orgapize under the construct the | - :
: , pREe TURE 1 ¢ .

- S Aoe

’ research in basic skills which refers specifically to motivating elements of 4 .
. ‘ '

FRIC ' . Y L
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e ol
(VN

progvams or practices, or combinat o%s of elements whieh, taken together,

. . s .
reate a motivating climate. [« ,‘ . .

' &S’(‘»““ "W ’ . /-
One motivator that might not be available “for use in Many schools is

T e
~ - *

computer assisted instruction in beginning reading (CAI) Fletcher (in press)

reports that students obviously enJoy it. Recommended ‘for use in a supple-

[N

. mental role, the Stanford Project reported an increase in studént achieve-

v
@

ment, The program was also highly structuqed as well as motivating, with a

heavy decoding emphasis and .small step, carefully sequenced obJactives.

\

Even th?ugh the ‘emphasis was on, decoding, ‘rather than comprehension begin—

==

ning students scored significantly higher on,the paragraph~meaning subtest

: L}

of the Stanford Achievement Test'than a non-CAI control group.

<

S. J.- Samuel (in press) ‘a dgscussant at ;he LRDC Reading Conference,

© ¥ v -
reported on Weber's findings that strong leadership, high expﬁctations for _

’ / CI

studen;s, positive reinforcement,an orderly, pleasant,lhappy atmosphere,

strong emphasis on reading, use of additional personnel, use of phonics,

e . ‘ -

'individualization, and careful day— o~day evaluation of pupi1 progress con-"

[N

. v,
tributed strongly to success ‘of reading programs in ‘his New York State study.

Allsof these elements would!qualify as motiv&tors. Together they create a
’ r .

N

\
P .

i motivating climate, The reading emphasis end high expectatiohs fot students

can contribute to creating a séhool where reading is "the’thing to do."
, —r

PN

:@drdon (in press) noted that is some schools this is the case, in. others,

- / < ’
Lt student would "not be caught dead reading. This, he said, is important. ! .

.

* ’

: B ~ - ¥ ~ 0 3
- ’ S.J. Samuzls also found that girls are signifiicantly more atten{ize”\\>\ A

Y in class and, alsonread bettar. He suggesied that it may well ‘be thp,atten—

tiveness ‘tather than a genetic factor that is related to the brettex peffor—

~

) mance (Samuels & Tunure,»I9]4)u~- .-




Frank Smith, of the Ontario Institute for Studies in‘Education, reports

- »
.

that children are motivatéd to learn to read when they learn the functio% of

reading, just as they learn to talk to‘"express feelings, explore ideas ask

.
’ -
-~ * L4

| questions, obtain answers, manipulate others, assert themselves and establish

" language - that children lgﬁgn it, The effective strategies fot teaching ;é;;:\

ard, maintain specific interpersonal ‘rélations" (in press). The functional ap-
. . l‘ . 5‘ ‘ R .
proach'to reading, he has found, is motivating because the student sees the

!

‘utility of learhing to read. ", ; . . . ’ ’

The Goodmans (in press) alfo believe that it is’ through relevant use of

ing, based on this motivational approach, %hey‘report, include the following:

. . . 7 N N
N , N . ’ < . B ¥ -
'l. play stores, reading cans, supply orders (I want) T —_
2. . signs, directions, rules (Do as 1 tell You) ) C .
3. nbtes on message board post offices, games (Me and Xgu) e
Ca . s « .
. 4, books about self}-@amily pictures and captions experiencés, )
-4 stories with characters o identify with (Here 1 come)
: u 3 ' .
5. question box, instructions toxmake things,‘recipes, glell A A
my why) . : .= A . ',"; - !
6. story telling, acting out stories read, copying down'w, ‘
. .« Creatiwve dramatics,,read,along books and ‘records (Let' si” D '
prete'mi:),.~ : . T
] - ‘ 4
7. bulletin boards, notes to pupils, class newapaper, F'N
weather board (Something to tell You) . /

This language experience recommendation seems to ‘contradict some of the re-

B . "

sear@h’on structure-and on the negative correlation betyeen gime spent or ; -

‘e

non~academic fctivities and achievement. Motivationally, however, this recom-

~
4 ’

mendation ‘may be appropriate. | .

The Stallings and Kaskowitz study (1974), which _was ong that yielded re-

sults seeming to Tonflict with this laﬁguage experience @tance, found that

. e

. - . .
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! puzzles, games, toys, arts and crafts and active play are negatively corre- _
p )

’

- - lated with achieVEment, This would appear to emphasize the sfrength of the

opportunity constyuct and to suggest that choice of motivators, should be made '
N carefully in an\attempt to select activities that’ 'yield cog?itive Qesults.

. Thé language function activities suggested by the Goodmans are designed to

s
’ , ] - . . ¥ \ . N . -

é ! pro'vide practi'c‘e in the functional use of language, which is sémewhat'dif—

; ’ . )

’ s

N '

-y 'ferent from clearly non-academic game-like motivators. The negative correla-
| . ‘ tion with achievemenc‘was not with game-like activities ‘that had been explicitly

designed to teach »
’ Py

Both the Soar '(1973) and Stallings and Kaskowitz (1974) studies found ) -

@

/

- support particharly in third grade, for children working»in—a—large—group—————————~7

T ST

, . - S
N . “
- o

’.“‘s. with’the teacher providing intensive instruction through direct acad;mic ques~
. | & ‘tions which maintained ﬁtention and motivatien-.« PR ) ?@ .
;‘ , Amount of reinforcement, also is related to 1evel of motivation. Too
. ; P
feW“reinforﬁers cause the students to stop paying attention, an6<§einforce-
G.,h ment affects stude:t performance and retention (Berliner & Gage 1976). L

I

;' Motivation may be related to studént goals, as Well Robert Davis has‘

- |

L

tion for mathematics\even if the goal is the later changed (1974)
- . (, .
! /}o summarize, then, motivators, .the reséarch suggests, include the fol- ' . ¢
1owing a schg:} environment which prdvides strong leadership, high expecta-
) . tiong, for students, positive reinforcement ‘an orderly, leasant happyf . L;l
atmosphere; strong emphasis on veading; use of additfonalﬂpersonnel5‘usé.hj

~
-]

phonics; individualizatioq@ﬁcareful day-to-day evaluat on of pupil progress,

e

|
i
A
-
A

,

I+
N2
A

5\

and a climate which makes,‘ reading the accepted thing for students tb do.-‘ y
: - . ) - 2 ’ ' S A N
. 3t N L Y L

¢ . . . "
“- * N B 1

s >




-
~
3

.

.

.

[P,

A \, -
Activities in reféing bnd langque arts should make students -aware of the

1

functiqn of-language and encourage them to use (practice) it, and future

\ \ . . .~ ’
career goals can be moﬁivators-for math achievement. Alsg, large group in-

.
.
A K] . " N .

s temsive instruction with direct academic questiong is motivating, as is
. . .. - . .
computer'assisted instruction. Finally, ‘student attention may be main-
tained by provision of sufficient reinforcement, whi h affects both per-:
3
N ' Cy » ' , . i
-.' formance- and_retention.: - = *° - g > R
o . ‘.,’“: v '
po* Structure ¢ :

.

ERIC .

Aruitoxt provided by Eic
14

-
o "

¢ H . . ¢ -,
- ~ N

1] . » .

3 % \

The structure construct deals with organization and sequencing of in-

8

struction, specificity of objectives, and match of student and curriculum,’
For an appropriate match] the testing or other placement procedures (or
. N
T e *‘\ 5
self-placement) are important elements oﬁ structure. Match of test-items

\ 2

to objectives is another variable to. consider under this construct.

.

e

The research results*of some pf the major studies would delight the
g \—
structure of the discipline reformers of - the sixties and the instr ictional

<

designers who employ hiera;zhy construction procedures (Bruner, 1960\, 1966;
Ausubel 19643 Elam, 1964 Gagne, 1965; Resnick, 1972; Briggs, l970 Gow,

l973‘ l977 in press). -Many of the major research studies in basic skills

LN

' have found positive correlations between the degree of structure in the .

~"progtam of instruction and achievement in reading and math. B

—

.

i In. their comprehensive.first grade reading instruction study, Bond and

Dykstra reported that amoné the five top rated projects (out of 27), -81% of -

7

L

rooma and highly structured ones, while only 22/ were so rated a ong the

- s

a 2 SR
5 lowest. . SO
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. N ! \( ~ X
-, A cost efféctiveness study prepared fogw the Michigan Department of Educa>

.t

™~

. tiog‘ﬁi?76) compared 50 unsuccessful compensatory education prqgrams_with 42
" : A . A . X - - . .

unsuccessful ones. Here again, degree of program organization was: found to.'

-

affect reading results. (See, also 'the attached summative table (Table l) on

~

the'Stallings and Kaskowitz study of Foliow-Through Classrooms which found

. that time structured by the teacher is positively correlated with achieve-

o

L

.

ment)., 0t : S i . ’ -y .-
> N -
Of course these studies attend to gains-in basié skills achievement. -

i -

< ’ . ] : T
It may be that self-management skills are more highly valued-in some schools
. - g V.
and teache§£§ontro} and structuring to improve basic §kills achievement are .
1‘ " oY re
less, Valueo. A§gm§‘pﬁ the informationafrom the self-schéduling system at the

LRDC wéuld su’amrg systematic training in self-scheduling even in primary

grades. This program, "however, is a very highly. pre—sﬁructured one even

: \

" though the child, rather than the teacher, scheduyles his/her own activities
. \

s’

from a carefully structured array. : .
S ‘ v
’ o

. &
Among 'the common characteristics of successful compensatoryseducatiog‘

-

programs identified in an Office of Education report o‘,Programs that work  _

P

was clarity of obje ives, careful sequencing, flexibility of grouping on.

i
9

the basisﬂof individual problems (frequently one-to-one) and a structured -

- » *

0 '
program approach (1974) . .

-

That the experts assembled'at national conferences oﬁ%geading and math

rec/gnized the critical importance of program organiéation, is apparent from
X ) T

\.'0 *

N B
the numher of participants who attempted to oaiﬁ#ne optimal sequences, or

/ > .

oy

th debated over the most effectiVe steps in the’ teaching of beginning readw

ing or ghe appropriate orderﬁinfwhieh to introduce mathematical concept&
DL, Wy

(Resnick & Weaver, id press; NIE™ Conference on Basic Mathematical Skills and

3y oy 3 L ... '_.;,~>

Learningsil975) e .
10“"
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K « * \ L
search are interdependent. This hecomes espe

i;JEffedtively.inaa-élassroom;

- B 4
A" 4
.

As we ppinted out previously,rthe constructs used to organize this re-

~ ° X

cially clear whﬂconsidering \‘

individualization of‘instruction, an instructional method which could be
, A

+
N

organized under "instructional events"vin terms of the one~to-one teacher—

. v
EY

student interaption, but could__g consideregd "structure" becduse the indi-

vidualization process often uses a structured curri@plum model to operate }
. . , It could}befdesignated "opportunity" because
the, child working a%?ne and independentIy could Spend mere concentrated
. ) - . -
time.on task. It could‘be a "motivator"

sinceﬁindididualized attention is o
}notivating.

-2
lapping characterist1¢s, which apparently are powerful taken separatel

together \n ‘describing instructional environments, is "intensity ‘of* treat~

ent"‘(Compensatofy Programs Report, 1974).

' . ~ *
quency, quality, and dyration)of instructional :nteract¥ons" and specify that

"it refers primarily to an interpersonal contagt

and a teacher or among students" (1975 p. 6)
{

broader sense to mean all instructional events including thogse tasks spec~-

ified in instructienal materials for sthe student to perform, as well as

.and instructional strategies.

ing the quality of: instructional events.

of participation in class.

o

An interesting construct used to describe some of the over-

y or
g Fo-

h

{

. Instructiohal EVé"Es o )

>
-
.

Cooley and Leithardt descrihe,instructional events as the

¢

"

'contep%,‘fre—

g

1

either between a student

Y

It is used here in‘a much

~

teacher-pupil inStruction. ‘

kI
It includes researdh on instructional methods -~ |
> L4 hd >
/f o - :

Attention to individual student needs is one important element affect-

Y

Another element is encouragement

. / . e
P -" . N .
..
-~ ¢

>t
-
<

”
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N
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e o el
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Sixty five percent of teachers in the five high ranking: projects and .«
/ :

only fiifteen percent of teachers ig the five lot/ ranking projects in the USOE“P‘

~

* first grade reading study exhibited awarenéss of and attention to individual |

i
. N M

\e
student needs, while 1/3 of the low rated teachers displayed tota1 lack of

2 (l

lawareness of needs of puﬁils beihg taught. In addition, 70% of teachers in -

the five high and 23% of teachers in the five low projects encouraged class

[rpa— (AN s o

participation by pupils (Bond & Dykstra* 1967 g 196) - \“\'-

“\.» .

@

How the teacher questions students has an effect on student achievement

. & .
also. Convergent drill or single‘answer questions correlated significantly
,\

d .
with achievement in a study by Stalfings and Kaskowitz of FoLioﬁ%Through -

% AN

C1assrooms (Table 1), while divergent, open—en&ed questions correlated N
negatively (Rosenshine, 1976, p+ 355). This seems:consis%ent‘W1th the if -
previous’findings about time and structure. SingIe answer: questionsbamount
&bpractice or dril}l and cou1d ég 1abe1ed "intensity o; treatment., i

s
A
Fe,edba’k ahd correction are n‘f.ded by the student, ,He must: know if %\

makes an.error and must: be told why he made it and "how he ‘can correct TS *

(Carroll & Cha11 1975). Provision of academic-feedba k corre1ates with

achievement. The nature of “the feedBack differs, how N ﬁor different -

]

stﬁﬁents., For lowlsggioeconomic studengr thégbest feedback to a cdrrect

¥
§

answer is a new question. for an incorrect answer it'is the correct answer.‘.

1. ' * \. . < N € \ * : _' V
For high docioeconomic'students, the best feedback for a, correct answer is,
. . - -l .
'S

process feedback, asking how it was foundr for-a ﬁartly cqrrect answer,

the teachet should ‘give the answér: for a w'i‘ ng answ‘she should criticize

R

achievement in high

(Rosenshiney 1976). :
: . N R 'm'~ . K
JNon—c rriculd X teractions areLnegatively re1ated

~

socioeconomic c1assrooms including frequency of teacher quest ns about self,

>
%

, ,
.- T 14 e . -
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4

, classes "accept, clarify and use student ideas significantly more; and en

e
-

-

. ‘ ’ ‘ Ty

ror
,
A

- 3 ‘& ) ol
hy prgcegurai rather than substantive contacts, student initiated contacts about g;
Ay N ‘ :

-

s LT \\. N
personal concerfisy—~Negative, but nonsignificant correlations for these con-

- S—

tacts were found for low socioedofmic status classrooms (Brophy & Evertson,

1Q7&)f This, of course, is consistent with the previous1y>cited findings on.@

—

/
non-academic activities and their negative correlat&on with achievement é;;?“ vJut

v

Y

Table 1). . ‘ , L
R JR , . ] M//
’ With all kinds of 1nteractions between student and teacher the attitudinal

‘-! L ) . 2 .

characteristics'of the interaction are important Teachers af high'achieving.'

courage significantly more student-initiated talk than teachers of low ‘
. o -7 *
achieving classes (Amidon & Giammatteo; i9659$/'1rritation tension, group”/
s \
conflict and aggression are producedaunder‘autocratic leadérship (Lewiﬂ, N

: .

. .
Lippett & White, 1939), and Cooley and Leinhardt -found a negative relati n- <\S;;.;4#
N . ! ~..
ship betz?en the percentage of negatlve teacher contacts and. student ach eve-
01 . V B ' .Q.“ . -
“ment (1974). = N L pwmee .
Ny . P -

fndinidual attention from the teacher is needed by QVery’student.

&4 - . - 4 . B . -

ject LONGSTEP reports that the'most important determinant of a pupil's achieve}

~

ment, found 1n‘the ‘study f the impact‘of educati; nal innovation on student’
ro )ygrl

performance, was the amount of individual attention given to the student by )

N
N -

the teacher (1976). A
e -

Researchers in mathematics have fou d‘ ‘t the frequency of the use of‘ )
A

R
¥ -

AR,
‘s
a;‘

qﬁm}{ I,ﬂ"’l
Y

Food

logic by the teacher was tdentified as-a significant variable in children s

POV,

Kt
acquisition of logic, anq:it was pointed,out‘by ergory and Osborne (1975)

_\,L‘.

that the ability to use lbgic in order;to identify and ayoid mistakes in ) -

H Rk b ':*‘i ¢

reasoning is;an important critical thinking skill. In- similar vein, one of

-

the final recommendations -of the 1975 Conferenee on Basic Mathematical Skills ;5

. y cee e T ’

oy i . I M N v .. N
: 15 Bofiniuiie ' v o, .
. i B . \ ~:.‘ f

s / "o v . - ‘.




and Learning as that students should bejtaught to inspect all results in

o"‘ N ’ e’ - .
-+ mathematics, checking for’reas0nableness in terms of the original problem.

&

A . » . P . .
Further, if the‘student does not 'know what to do in a given situation,

‘
@

g
all éhe arithmetic skill in the word 'is useless. "To know*how, but not when,

-

> €

AR S what 1t m (Braunfeld 1976, p. 24) ..
A ‘ The‘bppo nity to use mathematics should be provided for students,
both by giving them ﬁeal—world situations to work: with (Tyler, 1976)" and by

>

giving them a chance to think about applicatibns of math to problems. Pollak

'Here.is a situation; think about ifﬁ.. ¢
ﬁ. . v ‘
) . The Beginning Teachér Evaluation Study (1976) shows that .teachers do

o

;' : make a significant contribu ion to chilﬁren 5 learning and that patterns'Ef

- t I )

iy practices, rather than single practices or skills account for effectivenessg

YR y . . e

v ‘Material alone is not sufficient‘ they found, and no one way of organizing,

§

.

- . ?ﬁl or "mixture of ways, is consistently effective in 7econd and’fifth grade math

NS . 3 =3 g,
Y, . ‘and reading. However, consistent wit] the essence of all the other finding%
) - 3n this paper, patterns of classroom rganization which provide‘more direct
: «
R E instructfon to pupils by teachers improve learning. . .
o .’_ . \ * 4
: ' For fifth grade reading the BTES found that sustained interactions with
& 4 e
I : . M « /
e e studentSewere effectivi: conducking discussions, giving explanations, ques-
e 3 g ot VLV - . ' e B 4 . R
3 w7 - B ’ =
e NN tioning and answering questions. It was concluded that the teacher's task
*T.Eﬂg, ¢ ts to,stimulate a higher level of thinking ahoutfthe_reading material for-’
g IO : . o . A ,
“-’-}:’q', I"s L, ' K
- i/,}{__g,«?%’be;u:e:r oomprehension. S - _
i s ! ) Ny ’ - 4
@f‘f. R ’L* A}ility grouping is not effective for lqw achieving,students, the
a f.. .,Z{‘: - i s f ~ \
A S ’ L t ] -
i B N T IR I T TR B 3
ey ¥ 3 8D 7o k i )

N e arib & & B S :g

1‘] : -

"add is preciseiy equivalent to knowing how to spell a word but not know‘hg

RUE. ‘(b970, p. 328) says ". . . the’ heart \S-applied mathematics is the injunction,




compensatory education studies reported (Brophy & Evertson, 1974). ’lt does

-
.

ve

not lead to desirable effects either in achievement or in affectiVe—areas.. " ' :

.

'u-

This, too, is’ consistent with other findings on the necessity of indiv&dual

. ‘attention.

It may

well be that grouping tendsato inhibit individual diagno-

“ '!*

sis and treatment. .

-

tion to individual student needs, convergent:questions, drill, acadepi&.feed—‘

ck and correction,’an accepting climate with positive contacts between-

pupil

Instructional

and teacher,

events, the research indicates, ‘should provide for atten-

.

\

b

2

.

pe

-

.

The teacher is encouraged to use logic,

>

"

.

’

-
-

H

.

to* encourage

»

students to use logic in examining his or hef.own responses.and to provide ’

real-world situations for the student to work.with T ! ST o
. n om 5 Rl -

- i - The patterns of practices of the teacher are found’'to have a significant

O

MC

R A .1 70x rovided by ERic:

i[

effect on children's learning, and implications of*the researéh proviﬂe

Substanti%t number of hints or suggestions about the apptopriate thrust'
. M
those patterns of practices. Some of the implications, and suggestions

about practice arewsummarized in the following sections on Strategies and ,

. L ’ .
. <
Methods, and in the' ReCoﬂmendations of the Experts. - | v . .
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Strategies . L = _ : . .
H * - ¢ o
.Some of the instructional strategies that are expressed or inferred ins
v “ . e M . . &
' i . »
‘ the research are summarized in this section. g . ' oo
® . ‘ . v, ®

Intﬂoduction of words at a more rapid pace in beginning reading‘

tends to produce pupils witﬂ-superi/};<;:rd recognition abilitieg, a¢~the end. Lo )

+

of the firsf’grade {Bond & Dykstra, 1967, pp. 210 212) ¥ The significance of
A

. g .
this generalization is that if students are having difficulty with word rec—

- °\.°' 4’?"- s
ognition, the pace of 1ntroduction,of new words should be examined . g

.

. R

. ) b VL 25

. . B 3 . . » . " SN
' grade reading (ITA, phonic linguistic and language experience orientatjons s

» . NN A ¢«

= . 4 i < W

encourage writing letters with good results) (Bond & Dykstra, 1967 £ps 219— '
. o
212). Indeed, addition of 1anguage experiences to any kind of reading program

. makes a d1fference (Bond & Dykstra, 1967, pp. 210- 212).- ' ’

/J " . ° ' "
3. Students learn most efficiently when
‘ ' N CoL 7N

- A
LR N3
T

setfﬁor ‘diversity is estabs ¢ . ¥

SN2 ————

'EKC

wll Toxt Provided by ERIC

% .0
lished. .That iF; when children are tasght not ko expect ‘lettets and sounds o e
will always correspond in the same way (Levin & Watson, 1963; Levin, 'Bauim, & 4

™ * f]
Bostwick, 1963) Teaching'childrgn*to expect one-\to~one constant mapping of* *

P A \\5
- letters to sounds is the least effectiVe way to‘gro te transfer in decoding

‘(Cibson, 1975).. This seems to suggest a strategy of introducing irrggﬁfﬂrT‘ L
. words early in instruction.

’\4.

Same and different should be taught in kinder rten (Caldwell & J\: o ;
( . i ) ' [ °F s o '.G \3
Hull 19_6_9_) | \ . <! P
\\' - ° ’ . \ S o R £
v P ~ { ’ LEN Lt
5. Tracing or c0pying single 1etters is less effect ve for later'rec-
ay =

pairs *that differ ondly slighuly (Williams, 1969)
C
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N
6. Redundancy is distracting. Flashcards whjﬁh aave both picture and

word produce significantly more errors than‘words alone (Samuels, in pressl\k
-* r d ' ~

.. 7. Word study skills must be emphasigedland taught. systematically re-

. »
8, HMuych of the literature seems to support Ba Q;: statement on decod-

gardless of reading method (Boé & Dykstra l967).."\.,‘ .
tem

L \
ing emphasis. Intensive, eystematic decoding emphasis re ults in better read-"*
<

-

ing achievement than- do other kinds of*be nning rgading strategies (in prﬁss?
’ 9, A°study of oral reading by children in g;ades 4-6 concludes that
oral reading for ‘diaghosis is both valuable,and necessary (Christensen, 1968).

10. Practice and dﬁe of easy materials .are important,in deyeloping fin- -
’ ;ncy. Repeated feading of the same passage and/or reading yhile 1istening
.are.helpful (Chomsky,'in presssh o, ri/ ’ ,“f‘ . ' - : \

« 11, There appears, to be'consensus,among the mathematics researchers that -
concretetmaterials are necessary for understanding o% mathematics, at least’ at.
the elementary thool level Using Bruner s (i960) three lev:ls. * enactive,.’

K
iconi:t?symbolic, Shulmang(l970) say?‘the child should manipulate materials
. »

’ ‘directly, even through mental’ image before manipulating symbols.

LY
:
12. The fear of math in some,children can be overcome by _encouraging the

-

use of invented,strategies, i.e., finger-counting, etc., with which the child

may be comfortable (Ginsberg*/l975) Similarly, guessing is discouraged Dbyt
some teachers, but Henkin (1975, p. 78) points out that "guessing is ghe
. —

heart of mathematical activity, both pure and"applied. We must find ways

of making students good at ic." . e .7
, L . n ‘

Methods A A .- ' .

seres ) L ) Lo )

’ The research indicates that differencLs in methodaalone do 'not alter the
( : .




reading groﬁtﬁfgn cpildren: Of course each method of ‘instruction has its

advocate, but the research seems to support the use of more than one nethod:

Any eombination of methods’ was foﬁnd to be better than any'one\methodﬂarbne

‘.

(Bond & Dykstra 1967) . Trabasso (in’ press) pointed out that a maJority of

~ P

..
the LRDC Reading Conference particzpants favored a code emphasis for beginning
.o oA
"- ‘reading. ’ : ; ) ;-
' ' Y . 4

-

- -
. N\" ' The research does provide information of -use . to practitioners on ¢each—

»

’ .
+ ing method in spite of lack of .consensus on a "best method This 1is sG/\‘
. . H a

- -~

« [

marized in this sectionu ST - ‘~o
N ‘ [ 4 ‘s

1. 'In the report on twent-y-seven 'pro;)écts supported by USOE,,@d and
~
Dykstra reported that,ITA (initlal"teaching alphabet ‘method) produced some-
- R . ) 0 s ,

2, Word recognition skills also are better in children who are taught

with nonfbasal.reading materials, especially ITA, phonic-linguistic and basal

" plus phonics (Bond & Dykstra, 1967). o : . .

*»

4 : ) 4o
3, Paragraph meaning and spellin;\skills are superior in students

-

taught by phonic-linguis{éf methods compared to those-taught by basal meth-
rods, Hoyever, rate and acciracy are not superior_in stpdents taught by L

phonic-linguisties compared with‘those taught by basal series (Bond &

. cion was better than basal across all levels of intelligenqe, also (Bond & :
: | 5 '

Dykstra,'l967, pp.'lé4-168)q In sjprt;_combinationsvof’approaphes of ten
; - : e H\ ’ " ‘ Jf' o ‘ '
wére founa to be superior to singl? approaches in the teaching: of reading,

what better readers across all levels of intelligence than did ‘basal readers.

o / . ' ’ N ’ b . ~ P
Dykstra, 1967)\, . .. ‘ <L . ‘ - -0
4. Basal and phonics combinations were found te be somewhat better tha;*ﬁ\
o : CL “ ;
basal alone across, all levels of intelligence. A phonics—linguistic combina-
7 )
¥

‘.

o

?




PEl

et

but hﬁthod alone was not “Sufficient to alter reading growth

These findings seem to support the addition of instructional materials

using phonic—linguistic or" language expefience methods to any totally basal

(4

program. Many of ‘the generalizations listed under other .components’ of. this

" compilation .also support. this conclusion. S , c'

5, Chall (1967) claims that.methods which have & code emphasis, teach;

- -

- ing the sound value of letters, produce better overall reading achievementf

- ' ' » N

by fourth grade than methods with a meaning emphasis. The differences are

.

» greater for*children of average or below: average aptitude and lower socio- :
. . : . e - ' - o 'V’n
economic” background.’ o . . : T

<, . ° . . (3 N " [} 4

~ - A Lo . o . -

oL Chall says the”ch{ld will‘rEad’faster; earlf in learning to read, when /™~
s .

meaning is emphasized,.but that gdvantage is losﬁsﬁy?third grade, and by
\

that gradé‘the code:zmphasis learner has caught up "and s’he has a better

vocabulary and comprehension by grade two on silent reading tests.

.6, Prereading shouldflnclude listening games that require

-

«

Liberman has found a high and significant‘correlation between.phenjggﬂl

.
v

mentation and early reading abilitzj! . ‘ ' -
7. For math, Scandura (1964) reports that students taught math by a

discovery method rather than an expository method are .better able to handle
L 4 - '
PO ¢ T -

problem tasks, ‘ C ‘

~
\
A

. - Ty ‘
oy 8, Fehr McMeen and Sobel (1956) reported that use of a calculator re=
\ ; cul
s

“su ted -in i‘ncreased \chievement ‘scores "in math. . )
. y .

9.:)Harshman et al., (1962) found that teacher made math maferials were

. 1Y e

as effective.as either expensive ox inexpe’.nsivelpur'chased materials. adl

,
»
r
e

P
P
-
.
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ra >



. e e

. 1973, Gregory & Osborne, 1975 Smith 1974)

’math was found by the Beginning Teacher Evalﬁation'Study (1916)

-

other hand, it has been found'that{homewgrk seefs

10. The use of manipulative materiais’at every grade level was supported'

N -

by most mathematics researchers and manipulatives are“supported by more studies

.
. * ‘e

than use of pictorial or abstract drocedures. Also, it is ? ot true that low,
. )

achievers have greater need to use manipulatives than high achievers (Carney,
> ' . )
*All three levels should be taught in.mathematics:

prehension and problem solving, according to Begle (1976) and he reports “that
f

« _.r X o -
frequent testing is an advantage. \ < ’ . S

-~ @ -— » -

+ 11, computasion, com-

» .

Use of a variety of materials in both second grade and fié%h grade ;§“

v e

12

o

fective. The implication of this was reported to be, pnobabiy, éhe neCessitf

h S
"

for an orderly sequence of problems from’simple E% complex to faéﬁlitate grasp-

g
ing of concepts and operations. It was suggesged that the use of a variety oﬁr~

materials may disrupt the order-or introduce extraneous ideag, Again, we find

this consistent with some - of the.underlying assumptiqns of this paper which

were %mplied when~ the Cooley—Lohnes constructs were selected for organization
ﬁ"‘ % - '? w: - : a:;. .
of the research ,atructure is important, on-task time is i_portant. QOn the
* ‘®

=
to contribute very little

to achievement in mathematicS‘(Begle, 1975). -
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R ' RECOMMENDATIONS OF THE EXPERTS -~ | L F o
e ST o . e o e v . o

e The experts in reading and math have been willing to supply practitidners
A\X‘L ’ N ’ s 1 } ‘ 4 > f

/% with a host of recommendations. Some of these which might be useful to ‘the ‘e
A By . | . - X e :

Y

. PSIP are listed in, this section. —~ ’ o L

1 Lol N ' |
. 1. Chomsky (in press) recommends that children be allowed to write be— ' -
\ Y '

fore they read if they begin spontaneously to do 50, - Developmentally, she

N

says, writing is less abstract and easier to learn. She has found that some

°
'S ., e

; ’ children invent their own spelling which. As highly systematic and fairly uni- .
form from’child\to child, They do not have any trouble: she’finds,.conwerting . -
to,traditional spelling later on. ‘-;; s ': . R \

‘ ///‘.1; “Somie children, she SAays, enjoy using plastic ot wooden letters, rather~ , -
///, ]-3 \'

attempting to\gse/their own handwriting. They s%ill use, nhe thought

?}o “\ 3 - \ & N
1 sei that 80 into writing and eventually reading, if they write their *
B AN 17 - .’ s '
- messagesfwith these manipulable letters. - , . ' .
- . 'y 'f A . N N . 1..
v - 2. Clay (in press) recommends that since directional convéntions are e

- - -

arbitrary, they should be taught and that children should be encouraged to

. ‘ - I
S arw 4w . . ’

confirm or correct their ?wn responses by use of meaning, sentence structure,

T . e ' .

and\letter“detail . ‘ T . .o ,E% -

. . . - , .

. N -

3. McCullough (1968) recommends that the child who knows from "home™a

o

school that reading is a.way of getting meaning, thinking about fesuﬁtan

¢ ’ ideas and using them, who has good auditory discrimination and a good 7 peak-

ingvvocabulary may do well ﬁ@th a phonic emphasiSAin beginning ?eading. o

N -

o R Subject area teachers in upper levels should be'encouraged to help -$tu-

rFa 4

~ 4+ - dents build vécabulary and become ‘word collectors. Li%raries shoﬁiéiﬂbntain

- ® “ -
’ - lee . v /Ae " “ 'h ‘e }57
N . EN - “ 1y
. Mp . . A Y R
multi—level materials. / * “g.n; : [ b . s
o : .. 3
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-, Teachers should record introductdons to books on tape to héﬁp children;
. L. N .
"get in?o" them by listening while reading the introduction (McCullough,
- N { N R . O

1968). , _ . B

. ® - &

e
.

[ '~

l

3 f . " . . v Sy ) .
.~ .4, School administrators must gilve interest and ‘attention'to the read-
J‘ ' \ -
ing program, Thig appears to make the "difference when similaf‘demunities

o
b

and materials produce different results (Bond '& Dykstra, l967;f¢arroll &
Chald, 1975). | ee A
. - L . % -
School administrators, may havé to provide additional persdﬁnel and

[

resources for children 5 to 8 because these ages require an infenéive period

!.4‘
of assessment and preventive measures, di&gnosis and correctioﬁ‘of disabil—
IN [ Vi

3

ities (Carroll & Chall l975, p. 30)a St e o j R

I

> 5. Hard to teach childrem may not do well with noise and distractions

- 1

- g .

of open space environment:and may d8~better with homogeneous grouping

¢
“ . 1

(Rosner, in press)

»

B, Reading programs should be examined in terms of

.
-

" a, The extent to which tbe»basic concepts of phonemejgrapheme

-

»

- ?

relationships ‘are made explicit (i.e., the extent to which phonetic prin-,

-

ciples are introduced overtly and precisely as against being implied)

[

©

[
A}

\ ; N M
e bi The extent to which appropriate chuﬁts - larger units “of analysis -

strings of letters - ar“%taught explicitly. ‘ ," * ¢
. ), : -
C. The-extent to which drill and practice materials are madelavail—

N P . ..
I 3 N ( - 4 ¥

,able and intereating (Rosﬁer, in press) 3, 02 1 . .,
tion, ’

'J; There should be qoor&ination of reading with spelling, tompos

N
L)

P

T throughout 7he\school yea s,with exteﬂsion into specialized content areas ‘

(Carroll & éhall 1975).




.

8. * Phonics sheuld appear in children's Books as well as in teacher's * — . K

’

/.

N

marudls. The sound pfogfamwsﬂould parallel sight from the‘beginning.- Vow- 7

-

L.

S els and gonsonants should be introduced in an order that produces' the largest e 'E

“pumber of words.’ As much attentiop should be paid to phonics use as to teach-
.. ing phonics. And, finally, instruction should demand continuous response of '

1

every child (McCullough,\1968)J‘ .. . ' :

L - ‘ >

g _ | | | X
. 9. Parents should have children watch Sesame Street for prereading and o
I . o ‘s * o

The Electric Company for ages 7 to 10. They have been validated extensiuely
and show clear gains in goal abhievement (gall j}Bogatz, l97b 1973; Bogatz &

Ball, 1971; Herriott & Lieberb 1972)

.
.

10. Tyler (1976) recommends that for children who have not had the op-

Q. - 1

-

; portunity to be read to, perhaps the objective of beginning reading should be

ty "’ .

to help him7her te enjoy hearing’ material ghat is read to him/her.

4
11, Parents (and teachers) probably are aware, but if not, should be

‘_,. a

awafe that decoding is a crUciai skill, It is the most common source of

-~ problems for children who have difficulty in beginning reading and unless )
‘ L™ ! PRI

it is;nastered acquisition of higher levelfskills is disrupted (Chall,

b 7 ,,’ &
- 5 . 2 b A w B
1967) y . -t * o .
d . B
U 5 ! ¥

. 12 + Never diScodrage a’‘child's spogtaneous,attempts to.read phonemes,

ot ’
','}y'- "": . o

°

e -and riddle"‘\Gibson, 1975) N N

& . ‘ ! . ~ ‘
S .
’\\A\\ . 13. Children should be exposed to writing very young (Gibson, 1975).
" T4, Words should be introduced at: as fast as pace as possible (Bond &
W 2 .
. * , .o i R
Z Dykstra, 1967)0 . o . T ’ . ’

15. Reading readiness is both maturation and environmental factors, -.
) , : - . v ’ s
’ - / . .

~ .« - . * < |
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. .
7( ! .
RFIUR . N B4 '

and reading to preschool childrep, talking with them and answering their ques-
?¢—-
tions. are important. On the other hand, in some communities, parents need
) .
help i’ distinguishing between intellectually stimulating and smothering

- -
-

(Durkin, 1968)., o
an iy g

-

" . )
16. Parents should be straightened out on traditional misconceptions

- . c. ’ . '
with no, research base, such as that preschool reading leads to boredom er

- ¥

togfusion when school instruction begins”\Sr that preschool reading will
harm a child's vision.ﬂ Helpful for teaching of preschoolers are TV labels

on pictures, alphabet books and picture dictionaries and help from other

. \brothers and, Q&sters. Such training "adds concréte meaning to the most ab-

stract letter-sound relationships stressed in school" (Durkin, 1968) - b
o e Ie
17. If 'ani eighth grade student has’trouble computing,.give_him of her  _ _

- s

«

a calculator, suggests the Conference Board bf Mathemat?cal Sciences (1975).

&
The . report deplored the amount of time spent developing a facility in. funda—

~ o~ '
\,.‘» ;‘ , .. .

- -

mental arithmetic operations. ' E

~'., 18.. A suggestion fer teacher's assessment of student reading level is

v

provided by Calfee and Drum: : J .
To determine student's’level, grades 1-8, chovse a few
1ists of words arranged by difficulty level and ask the stu-
dent which lists he can read. If his assessment agrees with
his later performance, he knows .realistigally what he can do.
If he is two or three levels below, he at least has a good
self concept, and he'can read all the lists, give him a
harder one. The samé\procedure can be used for meanings and
paragraph comprehension (Calfee & Drum, 1967, p. 28)

19. 1In addition to all these recommendations, the teacher should conduct

~ . P - ¢

a well—organized, systematic reading program, encourage class participation by

T -

all pupils and be'.aware of and adjust to individual needs of pupils withig;hgéL

6

.-,4

- ¢lasses (Bond & Dykstra, 1967). Ty

.




L3S

ENT AND TEACHER CHARACTERISTICS

Student Characteristics _ .

I3

Perceptual Skills. * ’ ’ s

¢ A - P
—.\ -

-Albert J. Harris, has pointed out some of the perceptual difficulties

-
. . 4

i)
children may have with.beginning reading. Simply to read them suggests in- ﬁg&

" structional possibilittes and the necessity,of reminding teachers that they =

. may be the caugse of reading problems. 'The list includes comparing-parts. e

"*'t'y - o

within wholes (sual and auditory),-ﬂist{nguishing figure from background
S

filling in missing parts, grasping sequential arrangement directional dif-

' ficulty (reversals-in reading and writing), integrating parts into a ;q;ogniza

*’able whole (blending) and establishing assoclations between sensory modalities
Q- I

.~

L4

-(sound’of letter and appearance) (1961).: - A '“Q\%

Theresearch owaeorge W. McConkie shows that limiting the perceptual

span of skilled readers which essentialéz_turns them into word-by-word

readers, slows them down but does not reduce their,comprehension. This
. -t ' PR - - -
* - s ” - - 2 . -
gives no ‘support to the notion that narrow perceptual span is a cause of
- \ M

poor comprehension-by poor readers (1976) B

rRosner points out that visual analysis skills tend to relate to arith-
metic and ‘to reading and listening comprehension. Auditory skills tend to

Y
.

relate to primary grade aspects of reading (decoding) (Rosner, 1973). l .
‘ - v
Rosner also reminds us that one cannot expect cqmpensatory education.
> &

- children to induce phonétic values’ from appropriate examples (Rosner, in

I
1
Al

3
e

s press). ‘ - . .
N , ,

L)

Prerequisites' L o . ‘ 1{

Awareness that spoken words can be analyzed into their component sounds

[ : .

" ..
.

i

XY




S

N

-a

r

R

&

i

is a critical “prefequisite to readingi(Mattingly, 1972). -

e N

s Knowledge of letter names prior to initial instruction accounts for 25%-

-
.

l“

30% of thé variation in reaaing ability at die end~Of the first year (Bond &

o ,*__w-——--—vr VB T w4 et VTN rye

o ’~Dykstra, 1967, p. 206) Kindergaften»children tested in l970 on'ability to

N ~

: name each of the 26 upper-case English letters took- the coopenative Primary
]
Reading Test (ETS, &Q70), tgo years later at the end of first grade (144 of

<. the original 276); The correlation between alphabet knowledge and reading
» - ) 4 . v
_achievement was" ;50 (Calfee & Drum, ‘in press)
. .

.

This suggests kindergarten instruction in the alphabet and possible com~

munications to parents, to inform them of the relationship between the knowl-

edge” of letter names and reading achievement, 0f course“the relationship

- may not be causgl, but because of the dearth of information (Cdrroll &

1
+

s F2d

Chall l975), it seems wise to act as, though it is, and attempt to find out
LI i o

1f it is. That kind of ‘in-school research'may be the most productiye, and

X
»

1 believe we have to.assume it will: be, and use all the clues the literature
4_\ / . [y . . . 3
“suggests to us. TP )

e

v

Al . -
«
v <

Age and Sex ) R " \\\:\r . .
- A student s age in beginning reading is only lightly elated to achieve—

ment, but teachers should not expect boys to achieve?;: the same levels as

girls, who have greater'readiness at firs€ grade entrance-and are ahead at
%'#hwtbé end of the‘first grade (Bond d Dykstra,_1967? PP. l&? and.210—212);

. "Samnels and:Turnn‘e (1974) have pointedfout that girls are significantly.

more attentive in class than boys and also read better, -The attentivenes‘,

‘o

°
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B

I chiﬁﬁ;en selective attention in reading. Exaggerate differences Jbetween

e TRER m~,-..n~.n_~\.;:»~j- A

,Nwr,qs,x,s;imuli ‘to be discriminated,qmaking crit1cal patterns more obvious, DISTAR

. for example .uses different type styles or letters b and d for this pur-

-

pose. ’ S e
: k‘-‘ .
F - - ‘f 'l »
‘ Bilingual and Dialect Readers. ’ rg%g - . -
7 V Children of foreign language background, children withﬂhearing loss and

children who dﬂ not hear the‘differences among some Englishlconsonants and
rvowels may have trouble with phonités (McCullough,; 19868)." In addition, poor

auditory discrimination is frequent among disadvantaged children and they

1

-
e %

"Get your.finger out f your mouth," "Start again (Simons, in press)
~ Y =~

S

ction with student only in ‘second_ language

e T

-but translating questions and comments, and responding toithem only in the

. in the first year, teacher, inte

-

Ny,

T target language. Research results in Canada indicate the direct approach to.

’ 4= P

1earning a second language was successful. In Spanish use of Spanglish with

three origins and different dialects must be recognized- by the teacher as a

- N v « - h ] .
+ . . ‘

. complication.;‘ ; . n .8 ’

. -

kwm
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~
‘ Danks and ears (in press) points out that a teacher must ﬂ?é;iéé wh@n a‘

. child whp transl tes what s/he is reading into his/her own dialect, the child

-

1is reading correctly. Undue pressure should not be imposed by constantly cor-

N

recting oral éroductions. This also confuses th%§child., P

»

- - ¢ :
Hemisphere Dominance:

L

v .
with incomplete lateralization' or mixed or reversed hemisphere deminance. A

~ - ~

conflict between hemiéphere’dominancé and the direction of letters can lead

to the reversal of letters or even words, Chil&ren with right brain damage

»

et
tend “to begin to read or write in the middle of %Se page. 1In reading, the

gazewzlll fail to return to the beginning of the next line and may omit
severil lines, In writing, the mater1a1 begins in the center’of the page and

lepe§Xtowards the’right. - One of the majpr problems of dyslexia is the in-

~ . . . . -

‘- ability to read letters and wordd in the correct order (Mackyorth, in press).’
Eigectationeé ¢ . .- .. . f N

4

The expéctations for student,achievement probably are too low. Pupils

T R A . , *

. are better equipped than they used to "be’ when they enter first'grade. Pro-.’

) ’gmms which 1ntro\duce words at |a more rapid pace tend to produce pupils with

\ y

superior word recognition abil ties at -the end of first’ grade (Bond & Dykstra,

. 1967, pp. 210-212). \ / A ,
Dy , \ Lo |
«¥ Other Student Differences: .
& T, ~ .
” anguage experie'ce ap roach which begins with tHe child?s own lan=

» A

/

reads is high in motivatioh and meaningfuiness. It is good for the child .

”

who is, £luent -igfaglish, w

o

enunciates well-and has good hand-eye

»

3Q L-’ ’ e
T3 .

- The teacher should be made aware of* some of the problems of children ~-

4

kg
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»

«

-

-

musr be focused in degoding are:
- A ‘ & -
1. letter differentiation. o . v 'm
2. association of letter and sound - i . .
3. blending sounds.
. 4, -identification of a gound within a word. , ’ .
« /”“ 5. sound matching within words’ (Bateman, in press) \\\\\\ J
i

. - v . Cs
’ of interest.to them,sand should show his own respect for the subject matter Sl

|

. z\.,‘ N

) < ‘ L 2 ) ~ - " . l .
coordinatiop. The child who has a behavior probleg, which includes a need
} ' . ’ ' 7 . . ’ e ’ Y ' ‘ ! v ¢
to 'be the center of attention, may_.do well with this method (McCuliough,
] ! '\ ‘. : ! e . M
in'press) : . ) 1 o 3.

¢ -

f For, those whq have failed in - reading and therefore, figd 1etters and -

words aversive, systematic extrinsic reinforcement may beinecessary_LBateman,i

“ in press). . T ' . g -

The five tasks (or subskilis) on which the learner's selected attention

When lack of interest in learning is the cause of lack .of success, be-

N . . < .

. . . . - - £ ;
cause friends and family do not think learning is important, the teacher’

w A =

4

should go out’ of his way to find ont more 'about the pupils and hse examples '’

‘(Willoughby, 1970). Co o : L
e . ' &

Y
N

QgkaJand Fears (in press) suggest\that if a child(does not seem to)nn- 1 ;»Li

.-..q T d N

derstand what s/he is.reading, s/he might not have understood aurally either.

The child may have a general 1anguage or conceptual deficit rather than a
deficiency in reading-speci%ﬁc comprehension skills, ) . {

\

. " - . L :

| "Wallach and Wallach (1976) agree with Chall (1967) that if'a child has |
trouble decoding and 1oses meaning, nore decoding is needed, not 1ess. Dis- ‘

‘advantaged children not only need more decoding, but they are- 1acking in, R

skills ofvrecognition and manipulation of basic speech sounds. Ihis is not

Tack of auditory discrimination abilitg, they found, but 1ackﬂof skill ) ;//Az’

5 ‘ o
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 time (two §Ears for one). ‘ - .' : .-

development.

N 3 ) PR , ‘
These clildren need a systematic sequence of instruction ih

|
in inner-city schaols for 1/2 hour every school day for 2-1/2’months re—

L ¥
sulted in 99A mastering the sound of every letter in the alphgbetu P

In mathematics,‘Herriot (1967) found that sldw learning students;achié§e
| : ' : 3 .
as well in SMSG math as average stud€nts when allowed substantiaii}#upre

4 C

~
-

. Teacher Characteristics . A -

- L 19 4 T ¢

Ekperience and Training:

of; 2? USOE sponsored first grade reading projects, the five highest and

five lowest. achieving projects were compared, Of the top five, 7.6% of the

<

teachers were rated by ~their supet‘r sors as overall competent. Of the bat-—
i

.

n}"

tom five projects, only 24%Z of the teachers we;e rated as having overall
competence.
: ; (

jeclizwere given low competence ratings while only. 7% were so rated in the
anking prcojects (Bond & Dykstra, 1967, p. 196), '

- . .K’
e amount’of support the teacher receives for carrzgng out Jatt innova-

-

high

1

tion makes Inservice training %g. very important to success

& difference..
of instruction. The number of days, of inservice training has been‘found to
\\' - ~

be positively related to program effecﬁiveness §:weeney & Blaschke, 1975).

: 3 .
Supporting this ls a similar findingfoy-Wargo and others (1372) that teacher
’ R -\ - : '
training in program methods was one of the components that characterized
" *7 - ) . “w
successful Title 1 programs. . . ﬂf ‘ '

‘An indication of'the value of both experience and training is the fact
N l " 1
that amount of’ experience,\was somewhat related to” pupi&.aehievemént in' the
\ ¢
firPt grade reading study. A greater amount of

4 I

teacher training;and more
{ ' TR

P
‘e, .oN

* ‘phopeme recognition skilils. Tutoring sessions wgth'low readiness children .

At the other extreme, 38% of the teachers in the 5 Towest pro-'-i,

L4 o o - “ ’ -
. . * R -
P - ’ ' 3
v, - . 4 . .
] . . .
I -, . ’ , 3 A o
v - 4 ) . » * ‘
H C s e . . . .
¢ g ‘ - . . T . -
- . + . Ly
.
i c
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advanced certification were found among high radked projects. Indeed, cor-

gelation of level of certification to ach}eyément*(teachers having;nore than
. ) ) - - . .

standard certification) was significant at the .01 level (Bond &'Dykstra;
. [ ’ . ‘ ) o ’ . ' ' .
1967, p. 196). - ‘ o * v

r B o V - ‘ K‘

. Evidence is overwhelming that most teachers are- not ‘adequately prepared
to tﬁg@b reading ag? few elementary teachers have had any separate course in
teaching of=&@ad%ng (Austin, 1968; Carroll & Chall, 1971; Harsh, 19;1) Par-
,ticularly, teachers-inftr;ining and teacher educators report insufficient

»

" preparation of teachers in diagnosis’of pupils' reading problems and use of

Y -, . .
individualized or special techniques for ‘remediation of reading difficulty

- .~

~ -

(Rystrom, 1970; Shuy, 1976)." . ,

That teachers may not be any—hétter prepared in math may\be inferrEd
from the report by Davis (197Z? whose reliable data indicates that about 2?

percent of undergraduates ent

korrectly many of the standardized tests of elementary school arithmetic, -

- " . . t?
They cannot correctiy answer prohlems in long division, decimals and percent.

At graduation the same pércentage of students still show the sane’weakness in

arithmetic, - ~
.

e

- @

Traits and Style£ .
» e I\ -
Rosner has suggested teacher traits and behaviors-that should be culti-

s

vated for accommodating to each student's unique characteristics in teaching

—
1]

‘reading “(Rosner, in-press):‘ ) ‘. .

. The extent to which the teacher'iS°a§are of the relevant dimeh-
9 . - .

sions of teaching reading - the basic concepts -~ the principles that under-

.

lie the'various'reading programs (PSIP select)on, installatioEQprocedures

should assist this understanding).e (

>y s

ring elementafy education are unahle to answer
- -

~

4
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4

4

. ) ‘
\
J
:\];'
) - - ¢ ® ‘ 7
\‘/ . ) ,b\ > )
, 2.+ The extent to which the teacher is willing to be pedantic (not

-
Y

discovery), precise and repefitive. « -

3. The extent to which the teacher can perform in a structured, rel--

s

atively non-dynamic enviroﬂment. Hard to ‘teach children seem to requige a

structured setting.
. » Y ]

4, The extent to which the teacher can cope with a slowly-rising, small )

hd v

-

increment learning curve for hard td teach children. i

> - ’

Further recommendations from Carroll and Chall (1975) are for better

teachet training overall and the following teacher attitudes and behavior:
1., The teacher must be flexible in use of teaching methods R

and materials. P .

—_——
1 \ L

2. The teacher. must be eonvinced all children can learn to read, -
Mage ’
. 3. The-teacher must give attention to individual children and

recognize children who need special help. .
- 4.} The“teacher should avoid over—anxiety which can be, communicated

’
. @t

to the child., . . o,

I

- That the xeacher s teaching style is important was clearly ‘shown by the

3

Beginning/éeacher Evaluation Study (1975) which indicated that in’ second ‘and

¢

fifth grade classrooms in reading and math, clear differences could be identi—

¥

fied*getween more and less effective behavior. More effective teaching be-:
v »

havior was associated with a consistency of the message conveyed by the

sy

) teacher: attending; monitoring learning, pacing‘and structuring, accepting;

- acting optimistic; projecting a warm, positive, congenial, cooperative at-
[ ' * -

1 titude; keeping students working, playing with purpose, and responsible for

-

P} .
i

their, own behavior and wgi .




CONCLUSION (ﬂ .o
* » . 7 C. - N
. - .

- Important to the Pennsylvania School Improvemenp Program are several

) » :

" related research findings. Project LONGSTEP;gound that the impact of educa- © -
> . v s 7
tional practices is inverselyorelated to grade level (1976). Itofound, also,

‘ . "e
that increasing the amount of class :}me per day, especially in the first
. ¢ . to

and second grade, may be a worthwhile strategy for,improving student perfor-

mance in language arts. ‘Wwillgdughby (l970)yreported’that the higher the grade

’

leyel the less seems to be the effect associated with the textbook in math.

rea ‘These result’s seem to point to the greater impact on achievement that'ean. ~
’ be' attained by concentrating change efforts in the early grades. ’ . : -
-, Geraldine Joncich Clifford (1973) has urged researchers and teacher- . s

- educators}to recognize that reseqfch provides a'kind of legitimation, ex-
plaining what is education. "The weakest section of research reports,", she

@

1l

ot

& sa "is the prrctical implications section. Implications must' e at
¢ least-\as elaborated 48S. the research design. Better still would be the re-

. H
2 . -

: *  quirement that the implications be -tested.”" °

¥

[ e

Fo- There is some value in the explaining and this paper has synthesized ) .

the research in basic skills#that seems to have some significance in rela=- ' - ,

' -

tion to the work of the Pennsylvania School Improvement Program.” It-will ' "
. . . .

not be unfamiliar to teacher-educators, but it will confirm many of their .
perceptions and may offer a few surprises.’ No attempt{yill be‘hade to sumg't SRR
maribze the myriad research x:esults reported here. Each section proyides
- its own'focus; ’Research which has powerful dmplications for practice has’ o ; él
‘been, selected and the implicati‘ﬁ? of the research have_ been carefully ,
¢ - e . .

highlighted. Perhaps the PSIP willAhaVe an opportunity to test some of these

%

%
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- ’

implicatiops in the process of conducting their'kncwledgeiytilization/dis— a

(; . semination study. ‘ . ' . =

N Guthrde (l976), "discussing the powerful effect of on—task time on read-
\n‘_‘ - —~

ing achievement suggests, thet instructional time is probably an approxima—

tion of the intensity of teaching or instruction.s This concept is consistent

s

with the research compiled on instructional events and Structure as well,

EX . 5

y)
The tightness of structure and sequencing, the organizatipn of the classroom

* -
: - . o -

) and the cognitive_ngtdre of the interaction seem tp be the significant factors

o B . ¢ .
in student achievement in basic skills. The research seems to endorse thexf

¢

significance of the constructs uged to organize it, ' . .
At _the end of the Della~Piana, Endo‘!eport on Reading Research (1973)

' ”»

wﬁich reports on the work 6f many of the researchqrs who were participants

’ in the LRDC Reading Conference, and who were reported in this paper as well

- I3

the redommendation waSrmade that practitiodgrs should <develop expertise to

-

identify and evaluate products. .They shGuld se}ect the best for their /

"outcome-population-time-cost complex." The feport also recommended that
. . i
L

A .
:they should develop the expertise in their staff to -'"'make maximum use of , .

the tethnologies for installing, monitoring and adapting those best pro- ~

=3 M v M . 3 . ‘3 'F
ducts." : oo P T
s R . , ‘ E )

That is precisely what the PSIP ‘is. planning to help the practitioners to

\Eilfigés This synthesis of the:research is ore step in the process.. . .

- ~ . “~
T — . — [

3 S A Ny
- . - . . Fﬁ .
*

- * %k k % ir*\:\\ . ]
“ ¢ - . - .
» ~ - . . :
Addendum: ) . . \\\\\‘\\\; .

.
N )
b . . ' . - ’ w L 4

)

Although different participants at the Euclid Conferenge o:FMafhenabics

¥

: g : £ L
. suggested somewhat iffefent necessary content,.there was enough consensus to '
¢

. : 36 . .
oo LI .40 L
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11, - 1isfs bases for~ evaluation of’ readers and related materials (Appendix II); and

] .

the thirﬂ analyzes 13 reading programs in terms of selected variablesgﬁ
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: or qglection. One .is taxonomy, of reading comprehension (Appendix l), one

_report on géals (with a recomendation that they be open to bfdﬁ@er'lhput).

. Also appended are three tables which might be used in program anplysis
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N e Souxncxs: Btallings and Kuskowitz, #Qow Through Claseroum Obaervation Braluation: - -
A « .. . ~ Soar, Pulluw Through Classroom Process Measurement and Pupil Growlk: Jere E. Brophy and C. M., ’ vy
. B . Kvertson, Process-Product Correlations in ths Tozas Teacher Xfoctivensss Study: ;u\al Repoart S 4
- (Austin, Tex.: ' Fhe University of Texaa, 1974). - . . A
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THE BARRETT TAXONOMY .- T )
COGNITIVE AND AFFECTIVE. DIMENSIONS R a
.. * or ’ . e
' READING COMPREMENSION  * ¢
4o Literal Comprebension.- Literal comprehension focuscs on ideas and. * . :
information which are explicitly stated in the sclection. Purposes for .
reading and teacher's questigns designed to_ clicit responses at this*
; ' lcvc’! may range from sipple to complex. A simple task.in literal -
co‘mprchcnsion' may ‘be the recognition® or recall of a single fact or”
R v tncidéne, A more: complex task might be the recognition or recall
-» " of 8 sctics of facts or the scquencing of igcidents in a readinig.
) :;lccrion. Purposcs and questions’ at this level majy have the follow- .~ -
. g characteristics. ! N . .
43. Recognition requires thezstudent to ‘locate ar identify ideas or

infdemation explicitly stated ‘in the reading sclection itsclf or .

’ * in exercises which use -the “explicit idéas and information ‘pre-

] X sented in the reading sclection. Recognition tasks arec:

. - .8t Recognition of Details. The student is required to locate
’ *or identify facts such- as the names_of charactcrs, the time -

of the story, or the place of the stary. . .

Recognition of Main Idcas. The student is asked to locate

or identify an explicit statcmene in or from a sclection

which is 2 main idea of 2 paragraph or a larger portion

of the sclection. . cat .

Recognition of a’Scquense, The student ‘is rcquired to

locate o ‘identify the order of incidents or actions: ex-

. Plicity stated ifi the sclection..” -

~

-~ s

512

30N

S .
. ) .54 Recognition of Cam\:;rimn. The student is requested to T«
, " locate-"or identify likenesses and differencédin characeers,
" -2’7 tifes,-and placés that are explicitly stated in the selection.
.18 Recognition of Cause and Effect Rclationships. The stu-
- dent in ‘this instance may be required to logate or identify
= 4he explicitly stited reasons ‘for certain happenings or ac-

R " 136 Recqgnition of Character Traits. The student. is required
- to‘idéntfy or locate explicit stategnents about a character
_ which helps to-point up the type; of person he is. -
8.3 Recall requires the student to produde from meémory ideas and
i infonmation explicitly stated in thewreading selection. Recall
tasks are: .%o - g .
. ) 121 Recall of Details. The student is asked to l)’5‘$o<fv.xccfrom
- memory facts such as the names of charactess, ifgg'_ timc{;{é‘i ,
of the story, or the place of the story. AT AN
122 Recall of Main Ideas. The student is required to state 2 ,}:?3““’
main idea of a paragraph or 4 Tatper portion of the seleg- *
' tion from’ memory, when the main idea’is explicidly staced v
P .. in the selection, " . : e
- .33 Recall of a Sequence. ‘The student is asked to provide -
€ from memory the order of incidents or acfions explicidy -
* stated in the selection.” .t . 7 - '
' 134 Recall of Comparisans. The studént is required to.call up
' from memory the likencsses. and differences in characters, °
 -tifhes, and places that are cxplicitly stated in the sclection.
‘sa5 "Recall of Cause and Effect ’I\’rl.uiomb'ip:. The student is
"7 requested to p‘l;qdy_g,_f‘ggm memory c',vcpli‘citly-s_tntcd rea- -
., sons for certain happehings or actibns in-chie selection. Y
136 Recall of Character T'raits.” The -student ‘is asked to call )

-~ . 1

2, up from memory  explicit statements abour characters o

. ’which

~ . ! ::f",
s oa

.

illustrate .the type of persons they are. .
* * Y . » illg

' . . - s*‘.' "l:"{ “‘ ; * ,.' . s
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Rcorzmmnon. Reotgantzation requires the student ito- amlyze. T
syqthesnzc,‘lnd/or organizc idcas or information explicitly stated in v .
the sclection. To- producc the, dusired thought product, the reader e ' Lo
m’l'na)"unhze: the statements of the author verbatim or he may pam., . ’ . oo
phrase or translate the nuﬂlop?"}?&mments. Reorganization tasky ° . . ' S
m: < -
2.3 Clam{ymg In this instance the studcnt is requlred to place . ) L
. . ' . people, thmgs,,pl.xces, and/or events into catcgories. .
*. %3 -Outlining. The student is requested to organize the sclection R o T
o into outline form using dircct statements or pnmﬂmscd stnte- . s -
Lo b0 : meats from the sclection, : ) R
- . ¢ =z — 03 Stmmarizing: The student is asked to condense the sclecmm . T -
using dircct or paraphrased smements from the selection! * S ey

-

e .34 Synthesizing. In this i mmnce. the student ujrequested tg con- *
A . solidate explicit ideas or information from “more than one e
. Y source. v .
’ , vor Inferéntial Consprehension. lnfcrcnnnl cnmprchcnslon is demon- .
- strated by the studcnt vchen he uses the idcas and information cx- L v
d : , pllcxdy stated in the sclection, his intuition, and his petsonal ex-- . - -
/ . p ' . - perience as a basis for conjectures and hypothceses. Inferences.drawn -
i ° " by the stident. may be eithef convgrgent.or djvergent in.natyre and ° .
N b the student may_or may not be asked to verhalize the rationale un- DI .
. derlying his inferences. In gcneral then, infcrential COmprchcnsnon s - T o
¢ . - stimulated by purposes for rcading and tcachers’ questions which - -
" demand thinking and iinagination that.go beyond the printed p'ngc . Y
) 3.3 Inferring Supporting Details, In this instance, the srudent is - . o

e ' asked to conjccture about additional facts ‘the author mnght ’ -

‘ Rave included in thé-selcction which would have made it more { ,
P informative, interesting, or appealing. R .
) -, 3.2 Inferrmg; Main Ideas. The _student is requirgd to provide the : . o
] main idca, general significance, theme, or maral which is not ' .o -
. explicidy stated in the seléction. . » : 7 ©oow
. - NG 3.3 Infemng Sequence. The studen, in this case, may be requcsted ' . ¢ o
. B ' to conjceture as to what action ‘or, incident ‘might have taken N

* ) : place between two exphcltly stated actions of incidents, or he " . - .
- . may be asked to hypothesize nbout what would. happen next i - N . 2
N 2T s " the sclection had hot ended as it didbut had been extended. .- _ ' .
: S, 34 Inferng ‘Comparisans. Th, t is-requited to infer like- -~ . . ] T, ;

~ - ~ riésses and' differences in charactegs, times, or places. Such'in- =~ - : > T
. - " ferential comparisons revolve a und ideas such as: "here and . )

: : ’ - T there,” “then and now." “he nd he,” “he :mdrshe." and “shc R

o, - and she”: - = P, A
S ¢ . 38 Infebrin { Cause” and Eﬂect Re?atmmbnp: Thc student is re-~ - . - y
LI quired-to hy pothcszze about the mouvmons of chacactersand - * . . R
L ‘ 4 = theiri iptecactions with time and place. Hc may 4lso be £qmrtd ST e '
, S L to comecmre s Jo what causedthe :mthor to-include certal o " <
AR “ideas, ‘words, chifacterizations; andsactions "in “hisrv 71077 2 I e S
e 368 Inferring Character Triits. In this-case, ;the studcnt,ls zskcw _ oo R
hypothesize about the nature of characters on thes basis’ of e g o
‘ . explicit clucs presented in'che stlccnon P 1 : . . o S
AU - 3.7 Predicting Outcomes, ‘The student is tequesyed to read an in- . - N
el _ itial portioh of the sclccnom anm ‘the basis of this- rc:admg . .t / -
o <o e is required to comccmrc%bout’ the outcomie of the. sclccnog. ’ . o
.o e, 3.8 Imcrprcmxg Figurative I anguage, The studcnt. in this i instance, © - T P

. - . " is asked to inférliteral micanings from the :uthots ﬁgunmﬁe e . . .

. e ' I © use of language. : . . L L= . -

S TR ‘o l'ulil.mon. l’u?pmcs for reading. and lczc)ler& -questions, in th . - , =
" Co instance, ‘require responscs by the student . wluch indicace’ that he JELONy C .

i s ) . ”ig ! . M
+ .}';'5 ) >t N M ' P ! 'm.c : ) : ' ) I
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R TSP has made,an cpluauvc w@mcqt b)" coipparing adcat prcsentcd in
. N . the’ selection with cxternad” criteria proviged by, thc teacher, other -
- (N tuthorgncs or other written sources, or with 'mtcmal criteria pro-

N ' v i _ evaluation- dc‘als with jodgment and focuses on qualities of agcuracy,
N L. lcccptabxhtx,} desita ability, worth, or prolnbxhty of occurrence.
. Evaluative thmkmg may be dcmonstratcd by askmg the student to
; - . . make the followifig judgments. | e

s . 4.1 ]uc{(gmm:& a,‘ Reglity or Fantasy. Ceufd thns rcnlly ‘happen? .
T : . » Sucha qucgtloq calls for a judgment by 1hc rcadcr based on hxs
-~ ) - cxpcrlcncc. D

. 42 Judgments of Fack.or Op(mon. Docs the authdr provxdc adequate’
x e ; ©, suppors for his conclusions. Is the authogsattempting to sway
,: . , * your thinking? Questions of this type tequire the student to
> i analyze and cvaluite the writing on the basis of the knowl-

the ifitent of the author, .

o v v .« 43 Judgments of ,4dzqu.1cy and Valxduy. Is thc information pre-
‘sented hete in keeping with“what you have read on the subject:
. in other sources? Quesgions of this nature call for the reader

. to compare wricten sources of information, with an eye toward

. . sgrecment and disagrecment o:.(:omplctcncss and mcomplctc—

J °  ness. . ¢ B — (;* A

- f . 44 Judgments of Appropmtene::. \Vhat part’ of the srory begr
‘4 / describest the m:nn character? Such a -question requires the

4 . reader to make 2 judgment about "the relative adcquacy of

‘ ; . . differentyparts of the selection go ahswer thé question.  ~
‘ - 4§ Judgments of Worth, Desirabilifyand Acceptability. Was the

. — « + *  character right dr wrong in what he did? Wias his behavior
) good or bad? Questions of this namre Call for judgments basc;d
- on the rcader’s magal code or his value System. - .
LI B 5.0 A;)precxanon Apprcc::mon mvolvcs .all the previodsly cited cog-
+*gpitive dimensions of rcadmg, for it dcals with the p§ycholqglcal and

Ay ‘mnhcnc impact ‘of the sclection on " the rcadcr. Appreciation calls

¢ for the stdent to be cmotionally apd acsthcncally sensitive to the
) ) « work and to have gfreaction to the worth of its psychological and
N . o .artistic clqmcnts. Appreciation includes both the knowledge ofcand
, ’ Y the_ emonom] rcsp}msc to htcmry techniques,” forms,, styles, and .

mctum. « A o
- > . ) §.1 Emoijonal Response to the- Commt The student is required to
¥, . .« verbalize his feclings about. the sclection in terins of interest,
‘s s, "7 excitement, bogetlom, fear, hate, amusement, cte. It is ‘con-
) O .+ cerned with the cmotwml inipact of the total work on. (he
* reader. .- .

5.: Mdeniification with Characlers or Incidents, Teachers® AQues-

el v

. ' ) tions of this nfrure will’ chcxt responses from the reader whxch
G - " demonstrate Ris sensitivity to, sympathy for, and empathy with
S f.ch:ractcrs —and happenings pomayc?by the author. -

g JRORR $3 Rem:;;om to tbe Author's Use of Language. In this instanee the -

I A cos . studcn;/fs‘rcqmrcd to ‘respond to the author's crafesmanship in

. - .- termis of the semantic dimensions of the sclection, mmcly. con-

S notations qnd denotabions of words, o

A R 54 Iinagery. Injfhis instance, the Yeadér is rcqum:d to verbalize his |

‘ ) A fcclmgs withgitgard to the author? artistic ability.to paint word

BEEIP pictures whnch c:mse, the rc:dc;‘ to visualize, smell, u;tc hearyor -

feel, . - ’ N .

. vided by (h¢ teader’s cxpcncncé‘s knowlcdge, or valucs. In essence: .,

: * edge ke has on the subject as wcll as to analyzc and evaluate

~
N
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r. ‘ - i .
BASES FOR EVALUATION OF A READER AND RELATED MATERIALS “ v

- - 1] .
. Validiyy: ' . ! - \ i
;;A%& S Bka ‘realistic expectation that children who have used the book and ' :
R« ) teaching matcrials as they were designed to. be used will develop . .
’ E ’% . power in reading and a desire to read more? . -
R i 3. Has research prededed or accompanicd the development of the, md-
Y . ing scrics to validate its content and methods? | ,
s . 3. Has the evaluation of this program been based cither upon acmal .
N : tryout with pupils or upon the )udgmcnt of teachers 1§ t0"ifs f&n
s < - . . bllltY? -, T

6 - -~

" . 3 .
Yo, 2 « T

. gt , Cmuem. : ’ ke P
., { ¢ Docs the reader present charactcrs with whom thc chdzd can Jdcn-. . g
- R “ 'l‘ ? 2 .
: / . - D:cs it reflect Amicrican life, leading from the prcscnt wludmfte - o 4
A oo chi ws to the past or remote? e el ; A
. é: 1 it reflect the best in American and Qorld litcranire? -
3. Docs the translation of world litcrature do justice to the quality of >
. the ongmal? ' T ;
. . 8. Docs it reflect the ideals of the socicty without being unrcahsuc?. - R - |
’ . . ¢ Isit mlcrcsung to children of the age group for which it'is mtcndcdi Y
N 1. Docs it inform asewell as cntertain, giving the chlld a greater. se!_fﬂ
- / . , knowledge and a ‘gicater undcrsmndmg and apptccmxon of hg Q{lvf .
] vy vironment? -
4 . 11. Do succeeding volumcs reflect thc cxpandmg ‘world o( thc g
tf ) v . chﬂd? ke . 4 “ - B
. . 13. Is there some dircct attempt & corrclate the readers of thc-scncs
‘ , . . with the gontent and goa!s of 'the other sub;cct arcas of thc cur- *
; y 0 nculum? v ) s o X
o : l..mguage. . # ‘. ‘ i v
13- Docs the serics utilize the basic vocnbulary in the l:mguagc, starting . -
.. with forms which children-hear and use?” *--— - ’ T
1 Dods it present the‘common sentence structures, grnmm:mcnl struc- . v |
tuzes, and word: inflectidns, beginning wuh simple, common’ fbrms reu . i .o
and procccdmg to the complex? LI ¢ :
. “ 7 5. Does it usc the punctuation required by thé contenss? .- )
© 18 Doocs it present words containing leteers easy to writc and then pro-
¢eed to more difficult fornts? t C e ,
* . Are new words presented gradually and rcpcatcd oftcn enough to - o cd
N 7. amist dearning? . . .
. W Are words of multiple meanings prcscmcd. with only one me:mmg - ’
_ given at a' time? - . . N wooo- -
1% When one of two’common words might have begn .appropmtc u; T
the text, has the choice_clearly cofitributcd clther P ,tcpcmion 'of* o ‘"”ﬁ v e
- something leaticd orxio thi development of a ch'lc:tmmg? X . i
so._u-sentences, mragraghs. and- § stoncs@,mcreasc in length and com- T - ;
plmty thtoughout -the boeks in the scﬂcs. presenting morc :m.!M o
-2 - mire challedge to established skills? \ d . co
< Has some aucmpt been mzdc to-gear this increased length and com- , ;
Ncmy to the hn;,u.:gc mtcmt. and reading ability of ‘the nmonty e . ki
» ~of chn!dtcn of the ditfcrent levals concemced? . St
. T the,hnguage in ‘the early books mformal ind mmral without be- -, ‘ '
-t A hl padesirable
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) ¢
troducing easily confused word forms

o .- <
23._Hayeé the anthors avoidéit
cach has been well established in previous

» . "inthe same lesson until
) Jessons? © - . -

Physical A:pez.ti;;g‘ [ .
24. Is the book suitably durable for the use it is to have?

&

S~

e . ag. Is its appcarance inviting to the reader of the age for which it is in-
A <l tended? . -

e/‘?‘*

36, Is the paper thick cnough not to show. print on the reverse side?
37. Is the paper off-whitc and dull in finish, without glarc?
v 28. Is the print black cnough to make 3 clear contrase with the paper?
. 29. Is'the print large cnough for the ocular accommodation’ of children,
learning to rcad? ‘ ]
P 30. Is the type highly legible, so thac letters are not confused with onc ,
) . snother? \ -
31. Is the princ placed clear of the illustrations?
32. Is the page-artisticslly balanced? \
" 33. Can the child _hold th?@'ook without covering part. of the prine?
34. Docs the book open flit, 50 that:ﬁﬁl:ghild is teading a flat surface?
.38 Is the teacher’s manual casy*to-Usé-in i'cl:l;io]n to the child’s book?
o ¥ (O . :
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¥  Teqching Matcrials: , ' '

s,
N,
A

4. Do the teaching matcrials establish quick recognition of 3 word st
wl . . ,

lustrations:  ~ L T .
36. Is vicwing the illusteations an aesthetic experience for the child?
. 37. Do the illustrations assist~in the recognition of words?
38. Do the illustrations help the child determine the identity of the-
. _ speaker whose words. arc:found in the fexe? -
" . 39 Do the illustrations supplement-the texe without complercly stealing
. the verbal content (icc., without making the words supertluous)? ~*
. 40. Are thc illustrations cxpressive of mo&v;d?iw'd{ as of{thought and,

[y )
£

sction? e
.Ro the illustragions ateract the child by usciof: color?
‘Do the illustratiohs cinphasize cominon clements in the culture?:

- Tl

v

,Do the accompanying materials provide for the assessmetit of readi-
ness for new leamnings? ” - .

Do they provide excrcises for the development of readiness? .

Do ‘they teach the use of the book (such_as the reading of the table
sof. contents)? . ’ - .
Do-they put the burden of active learning on the child, by xuch
means as: (a) asking for picturc interpreeation, (4) asking fofqpen .
eralization and induction. (¢) asking comprehension questions which
requirc thoughe rather than finding the place that, givesthe amwer

« e

A Ve .
werbatim?

’

» -

0
I g . Fl

»

Ysightias well as the recognition of letters:in new words?

‘p,T Aré,Qh\c‘rc cards shd charts which provide practice in word, pbg:f_sc,‘

and-seatcnce recognition outside the book itsclf, so that sheer mem:
orization of~.pngc;’f«hmgnoz\suhvérx the laarning program?®,
Do tl.lc'.'i?:acli“nlg mharcrial§ provide furthe-assessment of the chitd's
.nceds and ach“xés;cmcht’? . R

Do they provide for silent as well as oral reading? . ‘-\_/ O
o they provide for skimming éxercisc (“Find the place that tclls.z -
"'r)?n- L . I
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"%i‘)o they, encouragg chlidrcn to (hmk in many ways about the ma-

terial they read (a) by sctring 2 qucsnon before they read-and (b)

by scttifig qucstmns and n.htcd getivitics after they read?

§). Arc there suggestions for cluldrm who are slow to lcarn and for
childrea who learn npidly’

¢4. Do writing,  spcaking, ‘and listening actwmcs support thc rcadmg

‘program? .

3. Are discussions and oti\cr activitics suggested for cmphasu upon ind .

‘eidental learnings™in the content ficlds?

¢8. "Are the learnings carcfully buile, one upon another? | -

. % . - .

s7. Is the skills-development program of the first-grade materials as-
broadly conccwcd as that for the higher levels (for growth in word

* form, word’ mc:mmg comprchcmnon, mtcrprctanon. and study
3‘0"5)? ?X;' ~

§v. Is the child given opportunitics for sclf-cvaluation? '

. Is the teacher guided it how to obscrve individual child behavior as

/ well as to test for growth’

&1, Arc the tests broadly conccwcd ‘not simply limited to letter pro-
nunciation or word- cqﬂmg’ 3

i61. Arc dircctions to the pupnl which heis to read to himself written in
words he can undcrst:md and are th‘by cxpressed clearly?

63 Arc dircctions to the teacher suiﬁumtly sunplc. clear, detailed, and
 even, in some cascs, ﬂlusmtcd by pictures or diagrams so that thc
novice can follow rho:m> ;

&4 Are additional tcaclnng aids ‘which are not ‘provided but arc sug-
ested or, required mg:onnccnon \sltf\acm-mcs in the leaming pro-

geam casily and chc.xp y avalhblc \s'hcrc\cr the books arc likely to
be uscd’ 3o "f I
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3 CHILD's BEHAVIOR ) . . * v es
- g Dx‘suustiou : 4 4 S AN 4 4 N4 AR .4 4
o Listening activities - 4 v 4 AR AN 4 Ve v v y v v
=] Oral reading in readers v (AR Y vy -7 . AR 4 4 XA Y- 4 Y Y Y
. g Silent reading in'readers " A 4 v 4 4 ve,/ 4 4 4 A N
, & . Anmmrinz questions 5 \::5 :: 4 :: 4 4 :: :’,\- 4 LY v 7;
Al . Sp( in‘ ' ’ . | ! . ., ‘ .
o ‘Leams phonic selationships’ 4 ¥ A 4 4 W, - 4 4 * :
L e Wnting % r - v SYo v ' S »
- TEAGHER’s ROLE ¥
Introduces new clemients (words/letters) Y. N4 v Y v vy, -7 v, 4 4 A Yy :
e Keads datly with children v 4 A/ A v v 4 Y v v v ¢
YT “Follows routine of guide (for selections) i v AL A A v 4 4 y© 7.
v » Caznitive level of questions in teacher's guide ' ’ - . . <4 B s
* % “Reall . y A v 4 L ACHENET 2R 4 4 v AT
Probilem solving | W 4 A 4 i 4 . Y “
. Creatihgidéas - ¢ / v 4 v . ¢ ’ 4 Yy - R
3 ) Evaluatjve K 4 ' . 4 4 4 4 «
b . Pptional (teacher decision) ) . 4 ’ .. o . : ] T 4 - .
_ PARENT INVOLVEMENT ) A 4 Lt . S 4 v
A "y = Vanable is present to a significant degree. wounck: Adupted from Chall (1967, p.337): S i N
© <@ \Vanable 1s emphasized. . N . Lo .
+ T e Teacher’s option. - - i , . : . 4 . '
= V'anable is not emphasized. { o TOWARD A ”"’ERAY.E Sdé?m ' T
® Waorkhooks in Color Keys are semiprogranimed. . . . .. E 6 ,i
¥ A statement of shills taught is also included in this category. N . PR o ’ “ .7
§ Auimal characters are used throughout. . e <. . . . L LI
e o B . T S John Carroll and -Jeanne Chall, 1975 . '
'S - ’ N . Y ‘ L a7 o ,/ ’ : . ! X 4 I . . ( ‘L'S%%V‘ “ L:



PRCY .\.y,nr‘

e SRR

RESEY

Yo
&
S

%
A
¥
B
¥
¢
N

Y
BN VAR

T P e
TN Ryt (3o
RN B T

2

Sy h
F3

g}'zv A :.

g )

& $

‘child for life: as a consumet, voter, and dltizen. (2) to begl

PN

TR e coreety W v
. .

58,

xfi?;

AR

-

? . 4
_ ‘ REPORT OF THE WORKING GROUP ON GOALS FOR R
| - . BASIC, MATHRMATICAL SKILLS AND LEARNING ’
> * ) ‘h . ‘ v ’ ~— ' .
o L %ﬁ&%_ : Volurje l? Working Group\Reports ) ; :., %3 »‘
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. - B The ‘NIE Conference on Basic Mathematical )
T { . Skills arid Learning .
, - ) .. Buclid, ohio, 1975 © - . :
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' ‘ | * ' General Goalé . I' N - iﬁw
Tn:'purpose of mathematics education is threefold ’(l) prepape the

Lhe-training
for a variety of productive occupations and professions; and (3) to assist
the chlld,in developing a rich and rewarding life. _ N , -

J
R

at Broadly,,then, sdhool mathematics should develop a student's ability to

think. In suitable Conteth,-experience with, mathematics can enhance a.
student's perceptions, help him or her reason constructively, and bring

insight to a wide variety of problems and situations, In many situations

the contributions of expeTriences in learning matheématics to one's ability to

"think are vital to the attainment of a goal or sdlution of a problen.

i Second, education in mathematics should encourage the ability to feel®

'secure in situations calling for reasoning or quantitative thinking. The ‘
student should develop the level of self-confidencg necessary tg” operate

effectively in a society that makes heavy use of mathematics apd mathematical
ideas. ) . ’ o . g .
o ) 5‘9% ' « .
Third mathematics should improve students' ability to do. Mathematics
education should include a range of "mathematical tools" useful in, practlcal

B

I3

conte%ts. Thede tools4he1p people cope with realistic problems in'efficient
ways. “3
. . . Basic Goals
. ¢ . }‘: ~ . (. .
Appropriate Computational Skills - .
. ’ %

The automation of arithmetic during the past half century. has strongly®
affec;edvedgcational needs. Hand-held calculators have had the most recent

*

- . ;
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‘ wlating the result back into realfstic ‘terms? ' When coupled~closely with theﬁg é%

..‘»e_‘l e - J R " .
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e F R - Ce . . X v N

0, e
¢ . . A *
(and potentially drasticT effects. The whole issue of the effect of .the - oot
calculator on the teaching of ' arithmetic ig a very compléx- one which deserves L

Considerable investigatidn and consideration. As a rule, decisions on arith-
“‘metic topics should consider both general usefuln ss to adults in the. coming-
. decades and the investment of. tim@ that a majority of students need for ¢

H . ” k.,.t ' PR

. D - s o T
: -

o With the increasing availability of calculators, lts will have&&ess

need for longhand arithmetic dn the future. The time that we* currently ~ e
pend ‘teaching elaborate long division(prob .ems and: complicated lowest common I,
enomination fraction problems, -~ “often with little success == could, be better
pent;qn more;interesting, rewarding, and mgtivating topics., - il

! However, students should not become comptetely dependent on cglculators.
Nhile avoiding endless and mindlegs drill in computation, we should emphasize:*
the mathematical principles. and concepts underlying the c0mputation algorithms.
For example, the two-by-one digit multiplication algorithm depends on dis~
tributivity. -Learning the processes of computatfon combined with the skills

jof estimation and approXimation is useful, in terms of readiness for future
learning. ‘ \ : . :

/ . ~

set—e must find the "right" combination of"understandings and skills to

enaHIE a student to devéfgg an algerithm when necessary and to use the me-
chaniQal and electronic devices when it is efficient to do,so. Students ]

"must * khow ‘the’ basic single-digit fumbef fac 8, including the multiplication S
table, and should be fluent at some relatively simple types of computation.
Exactly how much, between this "bare bones" minimum and the amount of computa-
_.tion that is currently being taught, is a question that needs further study =~

and far more discussion among a gfoader bas%_of people.
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Links Between Wathematical Ideas nd Physical Situations ’, . ;(- k¢

EE
P

[ 5

X

-ﬂ"w .
to physicdl situations. This ‘typically involves expressing a. real situation;

in mathematical terms, manipulating the mathematics with an eye to+ gaining y
: some conclusions about and insight into theareal situation, and then trans-_ -

teaching of mathematical skills and ideas, ‘these relationships can help ﬁ ;
enhanceUMotivation,0prov1de mental frameworks on which,to“hang more abstrac& §
. .~ ideas, andoffer ways—for students to- stay in practice- (The basic goals % gi'
;{;z{which follow are closely related to this one.) ) . : -

o, e - v
Estimation and Approximntlon

~}

- These skills are basic to facility and comfort with 'quantitative ideas;
Students should know some simple techniques for estimating quantity, length
distance, weight, and so gn. . Also, students shpuld be dble to carry out =z o
- approximate,‘rapid calcufgtions by first rounding off .numbers. Necessary ‘
here are a sense of the likely error in various, procedures, and. of whether a
“'particular result is precise endugh for the purpose at hand.
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Studgnts should, be able tp relate, the abstract propenties of mathemati§§ % §§
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°

o Organization and Interpretation'of Numerical Data, IncludingﬁUsing Graphs
~ d 4 { ) i
. Currently, informntion ofuon Lnkcs the form of numhcrs ~-- somctimes ,
©, many numbers at once. bLudean should know not only how, to sct up simple
tables, chnrts, and graphs, but algso haw to read them and draw conclisions,
e Well—organized charts and graphs\are especially helpful in recognizing
patterns and trends in a collection of numbers. Moreover, students should

be confident 3ﬁough.w1th numerical ‘data that a mass ef numbers per se is

. e -not intimidating . - v £ - )
> .o&) N I -.', et ’ £ A
I B L, e 5 P r . } o . N
+ © % %E. < . ‘ . [} . ‘ ¢

Measurement, Including Selection of Relevant Attributes, Selection of Degree
ofi‘Précision, Selection of Appropriate Instrument, Techniques of Using
. Measuriggrinstruments, and Techniques of Converg;on Among Units Within a . P

sttem ” ) ) ,

B - 4 9

-

v Measurement is cegntral to useful mathemat igs ajise measurement is
- the way peoplé most often express reality in numbérs.\ Wh¥le it is possible
SN to argue whether measurement is more legitimately a topit of mathematics or .
of science, no one will dispute its importance 7§At a mimgmpum, students
- should know how to measure length, distance, weight, volim®, and temperature,
.and perhaps area and angles ag well., ., . - T »
~ y .y xa

5 e I
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T Alertness to Reasonableness of Results ° ‘ ' . Lo
PR ' o

Due to arithmetic 'errors or other mistakes, results of-mathematical work °
are sometimes wreng. Occasionally they are manifestly unsound. -Stydents
should learn to inspect all results, checking for reasonableness in terms of -
the original problem. _— :
i 3 . 7
v H ) - , '
, Quélitative Understand1ng~of and Drawing Inferences from Functions and Rates

of :’Change’ FON . o - = ] -
N .

. N . d . t

° This refers t& a getteral understanding,of how one quantity can "depend"
on anothegg along with a qualitative grasp of rates of change. For example, .
- ong's financial &ondition c be projected on the basis. of present condition,

N rdte of expenditure, and-rate of income. ‘ Graphs and tables can be used/toﬁ .
>

a4, -giye scudents agfeeiing for relationships among quantities. 0
L “' R i:& ; 14
LT L ae o : ;
* N - i i‘é : -~ ® PR .
; SR el ¢ - e - 4
. Notions of Probability . & . . f i .
.‘. . ’31 N . . %33 “ P e . . s,
* LY

A
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Students s ould learn enough nhout probability to be Ablc to mcdnLn;ﬁplly
1dtvrpret we\thor forccasts and othe¥ predictions that nnc.prosented using -
ngtions of “probability. Students shpuld be able to rationally apply probability
1n%problem-solving and gambling situgtions. Fd?*example, they ghould be aware
og the’ notion qﬁ independence of events, realizing, for instance, ﬁhatoif a

- . fair coin is flipped the probabilityéof heads is 1/2 rcgardléss of whaB ‘;5 A
oee occurredaon\previous flipa. s w43 - : .
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fﬁompntef Uses: Capabilities and Limitations (Gainedethrodgh Direct Experience) -

: '“It is imhnrtnnt for all cigizens to understand just what computers do -~
nnd do.not do. = The my%thnc surround fnyg, cnmputvrq la digturtiing, for tc N o
AAan put pvoplﬁ with no understanding of computers at a disadvimtape. By {ar, ) )
_the best way to.become acqualnted with computers s to work with Llwm, cven L

'”if only.a Iittle. ‘To galn a scnse of what computers do best, and of ifbw o
much theiun perférmance is governed by human plannéfs and programers, there ' . :
is no substitute for writing, debugging, and running a gimple program. A L

‘1ittle experience can go, a long way .toward dispelling the compnter mystique. '

. , . ‘ , { ;

“Problem Solving . ) . - R R
S’ e . : T A
. " Problem solving should be consideted as a special goal interrelated with . o
all of the general; basic, and further desirable goals presented here. For
é&ample, for computation to be udeful, we must be able to determine when to
add, subtract, multiply, or djvide. Basic goals such as estimation and
approximation, organization and 1nterpretation of data including the use of , .
graphs; and. alertness o redsonableness of results are important primarily -
“because of the contrib tions they make to problem solv1ng. Everyone should
:;'\Iry,.large collection of ‘facts, infermation, and’ experiences that can be
pful when confronting a néw situation. Changing scale, or changing firame .
of references can make the problem look different, and sometimes easier. " v
Successive approximation can help narrow the problem to a gorkable solution’ - 5

" There are many other examples of general problem—solving techniques. - - g
‘ 7‘-‘ “‘_ : . el ' : I “.\ o.

v » . )

v ’ Further Desirable Goals v . ) '1'; -

.

o . ‘ ‘ i
et e . ' .

1)Recognition that Mathematics is a Construct .. .

. . -

4
A

Matgematics is a product of creative and ‘iaquiring minds.. It is a live * -~ | NI
s.and dynamic disciplipe with new develophments that aregtimulated<both by .
.prastical and theoretical sources. The basic gOals previously listed tend ; o e
. to stress relations between the mathematical realm and the real world N c-- D
However, students should know,something abo &t internal consideé tions of the”’@ ~ T
discipline of mathematics. While mathematicians have great fre®dom in selecting ' - e
assumptions upon which mathematics is based they must develop mathematical ‘
}sttuctures that are rnternally consistent. In some cases, such as.the develop-
Jnent of npn*EUclidean.‘eomegries, the assumptions selected may appear to be ) S
simplausible. However, mathematicians do tht tend .o select their Jssugstions K ‘ :
%capriniously. Their work is directed toward contributing to theoretic ’

mathemat:cal knowledge or practxcalfapplicatlon of mathematics. » e ‘ ¥
' [ . “ . ~e -:4
v, B D D e S . . . L ) . . S "{é
Kbility to Reason Abstract ly . . LR S R
. - , - ; X L
'Students should he able to,reason in the, abstract realm without recourse ”
- to. the concrete._ Students should comé to upderstand the nature of -an argument «~ ° {' .
. OT proof andeshould be able to form an opinion about’its reasonableness The ’
3s3b1fitYat0 cdénstrdtt such arguments, in purely abstract ways, is useful in e :
3 other fields as‘well as*in mathematics. . o et . E I
S -0 . . AU T - * P -
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Hathematiés can be an aid to }nsI’Ec -~ a way of lookihg at events and
phengmena-that’ 'briags fncreased apprec1ation, understanding, and cfeativity
‘Peveloping @ucb styles of perception is, or should be, part of what it means
to beco@e educated A student'k world can'be enriched by gaining knowledge

culturea
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;he %ontributions that mathematics (and mathematicians) have made to our

- e

?
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Acquaintance with tha Natural NJtations]of Mathematics

"\/ s k

Uver the-centuries, people have worked out c4rt
mathematical ideas. In the process,}w

been developed for communicating mathematical
e ‘sand the_development of u=Arabic notation
: -zero, are examples of notationa that have facilitatéd mathematical communicar
tion and thought. - ' S .

o
N -
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- A mathematical model represents, in the abstract realm, certain aspects
of sqme real or hypothetical;sipuation. Its power stems from the relative
 ease of manipulating the mathematics instead of 'thé& real situation. For
. ‘example, a mathematical model coulq be created by making'mathematical assump-
—tions coitérning tlie sizeof thHe whale population in the world and factors
affecting birth and death rates”ef whales. Then the model could be used™to
predict the growth or,.decline of the whale population. o

» . .
) The principle of mathematical modeling has been:an important' element in
human progress over the past few hundred years. It is through models that
mathematits finds some of its most elegant and useful applications to the
chaﬂging needs of mankind: ot f . '

" Mathematical Modeling .
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