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S ABSTRACT - 1o "
. | ‘m was . to deve!op and tmplement .
| .. S, L :
vl a éomputerized monitorlng system for Math i grades 4, 5, and 6,
]
(The same system, once establlshed can be used fpr monitorlng s
| adlng as Well) i‘n three yea!-s. The hypothesis {s that such an.
: _ : S o .
imp 1 entation wIH improve student yperformani:e..-bd‘t):h on. norm= -
, referev ed and criterlon—referenced tests. The practlcum was
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| lNTRbDUCTION
&

This réport will detail a. three year labor For the purpose

’

of'helping students perform(better,academicallylv
discuss. fhé context prior to the establishment of this'monltorlng .

system. Section hL, the Problem will detail the Confllct between -

Y

1

T o4

‘/

‘The Needs wlll

R

norm-referenced and criterlon-referenced forms of educatlon.

{

' systems: will be eXplatned

0> i S
*:primarll% wlth the outcomes of he process, that is, the use of

. to help students ﬂmprove perfgrmance.v

- . Brentwood Schools is narrated.

The

differerit- views of'what constitutes learning should be made evident. N

: /
,Section 1l will describe the Brentwood New York. applicatlon of

Comprehensive AchieVement Monltoring., The proCedures, forms and
. . [

In Section v there is a discussion

- “a

and explanatlon of the-materlal ‘that needed’to be developed to.
g

help parents, students and ‘teachers implement and interpret the

~ system. Sectlon V will detall the sequences of actuvutles re-

'quired for»use of the monltorin system. 'Section Vl'Will deal

the lnformatlonvto modify behavno materials andmcourse content

N

Section Vll reports on the
‘ back-up system whicg provides\ talted information on: each obJective.

I, Section Vlll the course of implementation of this program in the
In Secfion IX the results in terms
- . . . ) - ‘e
of student performance are repofted.

‘from the beginning of the program to the present date.’

Section X discusses the budget

[
! .
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Thls project and the report that follows were made posslble by

the People of Brentwood the Members of the Board of Educatlon :fizﬁ_:;
S - -John J. CUFIO, President, N . ];. o
o ‘ * Maureen Belanger, Vice Presndent T

e, .1smael Colon
‘ Joseph J.”Curto - -
Anthony -Felicio I '
" Isabel Gutentag ,
Mtchael T. Scanlon _ L

o

\the Superintendent of Schools, Mr. G. Guy DlPletro, The Assletant

-Superlntendent of Schools, Dr. Arthur R. Brleger, the Prlnclpals, o

_teachers, team leaders and aldes who have all contrlbuted toward the :

b

success and lmprovement oF the program.

However, there ‘is one part ,

ures and

. in the Currlculum‘ﬂfflce where all materlals, Forms, Proced

people c oss. At this’ polnt, the management by Mrs. Hilda Forreet

”‘ prlmary program wRich constltutes the flrst half of an elementary -

’

currlco1um. Mr. H lett's cooperatlon in proposal development and

executung-hls half are wqrthy of commehdatlon.

~w
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. I. Needs. Brentwood ls a communlty ln the ‘middle of Long lsland
4

5.

:, were on splltrsession.

* -

,jcessfully_tauohti

Prnor to l95

lt was sparsely settled

» =

The extenslon of the Long
L

lsland Ranlroad plus the populatlon explosnon of the l950's and
1960'5 brought Rapld development.' By l970‘there were'more than

» 60,000 people in the communnty and 22 000 students in grades Krlz.’”_' .

'seemed clearvthat the

Twenty large schools had been bullt and yet the secondary schools et

was reported to the state was l3% Spanlsh surnamed 5% black and

1

82°'whlte.

/
OCCUpled as qulqkly as they could be bullt&

to the' cuty, nearly flfty mlles away.

o

\comTunlttesfmuch,ﬁloseﬁg

dustry of “fts own.
¢ L

) .

top band of achnevement and wnde band of sub norm performance.

l970 on Callfornla Achleve

l

'frend

-t

The'tommUnlty deve

l

4

§

Z

’

. ‘Grade Reading ¢ Math : -
. 3 S . 2‘1 19 - 2 | | %
g e 2

K4

Theleducatipnalhfundamentals of mathiand'readlng-were not being suc-

_The populatlon of the school dlstTlot, lt

?Gbed as, houslng projects whlch Were o

Brentwood,hasvnot~deVeloped extenslye.lnﬂ

Student'performance onlstandardlzed tests lndlCated_a narrow
ent tests and New York State Tests, it .

5

' 1970 PEP Tests

ad develobedito agcrltlcal state.

- % Below Minimum Competence

‘Success. was not possible in our secondary schools

a-

s
-Some.workers}commuten.
i, . . : e ’

However, most commute to’ other

4

’

"o

In -

.

o
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o left.v An outCOme was that in this period there was a decreasing

: ,reading programs.~

| . '_j. , General Procedures of Monitoringl

'l- . s
T - '

.
-
EY
0
L
.

i - - ‘ . L L
- o 2 ..
“v" S J"Z'f / EN s Lo

The Assistant querlntendent apd this writer met extenslvely
®,

..

u'jto deveiop a. strategy for reversing the/disasterous trends revealed

o

,Shy the norm referenced test scores. ° oot ’
A series of tax Increases and bud et nejections had forced a
rwd

depletion of the supervision staff in the Brentwood Schdols” Where
I

_there had once been a full time Mathematics Coordina$or and staff
- ..‘.v’i

. , b . -

‘and a fu11 time Reading Coordinator ahd staff there were now none -

.
e

ampunt of supervision and monltoring of both the mathematics and

lt was very clear from,recent budget votes that

there was no chance of hiring personnel to conduct supervision of
s e ‘q' .

the program. As'we studied our,problem and consulted otﬁer school

s ©

\

i . districts, the New York State Educatign Department and local unIVer-“

.

sities, another poLnt of view slowly began to. dominate our thinking.

lt seemed that new methods of moniJoring instruction were beginning<\
_ A .
,to evolve._ .;¢‘ A

Y

Specify the oVerall performance objectives to be o,
. .

‘Step t.
xaccompllshed through a given educational program.

L.._;va‘ The performance obJectnves would complete" the flrst

task for accountability. T e . .

- . s

Educatlonal Accountability: . A format for Monitoring the.
‘Teaching-Learning Process, Terry D. Cornell, EPIC Diversified
. Systems Corporation. . Educational Innovations Press, Tucson;
- Arizona, 1971. R, o - : .

- ]
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-Step 2.

v

Step 3.

. /

: ment of objectives that will be deait with during the

_weekly.,g ‘ o o \

" sure that each sheet is completely filled out .~= state-

y . 3 v‘.3” . o . 'A.'
. . . . =

Specify the time interval for monitoring.. The instruc-,

tors that. are involved in the instructionai program )

o

shouid agree on the intervai ?f time that wiii pass.
between monitoring points. /h most instances, the .

monitoring period wouid probabiy be weekly or bi-

L]

Seiect a person to'be responsible for keeping a rec- .-
ord of each instructor s sheets for each monitoring ‘

point. This person s responsibility wouid be to, make ,

monitoring interval compietion of Pianned Prpgram

-

section at the beginning of ‘the- monitoring intervai

[

compietion of Actual Program section at the end of

the'monitoring interyai' indication of what objectives .

were met and what oblectives were not- met.r

4

“In addition to general procedures, there are s?me Indi~.

vidual’ instructor\procedures ‘which shouid be foiiOWed If thns

e
monitoring system is to provude reievant feedback.

;Ihe proge-

'duresvare.iisted in:sequnhtiai order.v
ol ! v -

. ' Individﬁéi instructor Procedures
. Step 1. Prepare anterin behavioral objectives in a sequentiai
: > LY ..
.7 . order of accomplishment’ as they relate to the over- .

o ail performance objective(s) The only difference

>

B e I



Coa

,r‘

.o

- between interimfobjectivgs‘and the‘overaii~per—:
‘formance objective Is that there will be a shorter
time intervaitand the sityation under which.the,

o

~ . behavior will be observed will be more specitic.'

Step, 2. Select those objectives. that wiii be. considered for the
P given monitoring period oo ‘ o
Step 3. Complete the Pianned'Program as’ it relates to'the
g accomplishment of the objectives identified in Step 2 L
D above. T B ‘
Step & At. the endyof the:nonitoring-intervaif.compiete'the
. Actuai Program.seciion ahdlindicate_which objectives

‘were compieted and which obﬁectives*were'nbt compieted

ning the ‘next obJective(s) as identi-

't - .
section on the next. monitpring sheet. ‘ o

¥
. . A

Stepﬁ6 ‘Continue process. R . . Co.
Aimost compfeteiy from necess:ty through the Jack of alter- *

natives that we couid afford we were headed in“the monitoring AR

program deveiopment. Though there were Some common eiements in

monitoring systems, obJectives, items and detaiied records, there

,’ -

‘were.many directions that cooid have been pursued. - ' -

Vo
. L. v

We had“iong felt uncomfortabie working with standardized-tests,/

a . "
LiRe schooi administrators
G
everywhere we knew there were inherent weaknesses in-standardized

e
to eyaiuate our student progress. d

o . N B . .,."l

“fled in Step 1 above agd compiete the Pianned Program ~\>'.

-
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tests.. Yet, thelr leVel of acceptance is- s0. hlgh that they gen-}

er;lly recélve*full ungbestloned conftdence of the tax payer de— “”hf

splfc thelr obvlous llmltatlons._ Norm referenced tests may be fffi"

-
- v

_ ‘characterlzed falrly by the following qualltles.~
e N ' ,
.A norm referenced test. compares the performante of one Tn- e

..ydlvldual agalnst the.performance of many other lndlvlduals. Ihe.
polnt at whlch half of the group scores aboye and the other balf o |
scores below is the "norm" Tests are standardized so that half |
»‘ éf'tg; St"de“tS'Wlll score abOVe a’ certain polnt and half below.,'::"
When ‘a sltuatlon arlses ln whlch more people scére above than dgayt

.

ln order

o L'

4; below, for example, a test mlght have to be re-normed

to achleve thls standardlzatIOn ltems chosen for the test tend to
be lnstructlon proof._

to hth gradersrall over the country, lt wlll not make a good test

»\.,

\k“ - R .~ | "

That ls, lf an Item ls taught successfully, 8 ﬁf

o

populatlon wlll score correct]y.v

v

4.

. lté] for-a. norm referenéEd test becausé’more than half of the o

", o
L

. _\»\5"

LI

w' N

Dependence on. these teachlng proof ltems may have contrxbuted

to another phenomenon assoclated wlth norm- referenced testlng e

can pn@?lct wtth amazlng accuracy what a group of students w:ll

.

matlon.,

R

-

score .on norm referenced tests lf one knows the followlng lnfor--‘

oy

)

lncome -of father

language ablllty of mother

'_soclal-economlc posltlon An the communlty

v o E T, ) e
~ b : o

. ) . . - e o
e S e < =:‘~<ﬁ .
T o . - %

: ol
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”'For whatever‘reasohs},in'the United'Statesvthe chiidrénfin7

4

wealthy commudities attain: high scores on standardized tests and f

l‘

fzed tests.

e

in New York State.‘ The standardized New York State tests admln- .

.

.v.,

_the chiidren in poor commUnities attaLn iow scores “on’ standard-

This phenomenon has the status of iegai acceptance

-
“

istered in grades 3,.6 and 9. for mathematics and reading serve as.

the ﬁundamental

|nformation

in a booklet of Performance Expecta~ ;d_i;f

“

.:’."

’ scores .

['eXCeptions.

&

tions that the State Departmenlkpubiished for every schooi district.
s

/s
lnformation concerning the district's weaith (per pupii vaiuation)

.. l r . S

ﬁd other socio-economic data are ‘then combined to predict what

a

students wiil score on subsequent standardized tests.;

'in 1974 the leglsiature passed an act cailed Chaster Zhi of Edu-.

This aw provides that a. distrlct‘

cation Laws of New York State.

wiii be reimbursed in state aid at the ratio of i 25 for the per-.i

'centage of. students scoring two more grades beiow level accordlng

ki

tg the New York State Test. The system is aimost |nfaii|bie.,.f

'fweaithy districts have high scores “and poor districts haVe iow

. ik

A survey of the iiterature finds no notabie iarge scaie'
Aii of this |s preiude to the géneraiizatlon that

whiie we. are required to adminlster norm referenced tests, those

-

who administer them. generaiiy know that they.wiii be of ilttie uSe’

in organiznng the instructionai program.

.
\J

50% of the popuiation must be in the sub norm positionﬂthat is gen-

2

eraiiy interpreted as faniure in our society

ln additlon,lt:z

“On norm referenced tests,

o
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"specified conditions constitutes ”meeting the cr;terlon

‘Another way df expressing the idea, |s to" say that criterion E
" tests. measure a student against the cur[icuium instead of comparingT-

'hiS'performance against other.;fh'

‘formance agajnstfthe objective.

-,

. Criterion referenced tests .on the other hand, are based on

) e = v

behaviorai obJectives, speonfic and precise statements"of expec- R

tation for the performance of the learner after ‘the specifled con=
Y

ditions have‘been met. Attalnment of the obJective under those

..

Cri-'
ternon referenced tests measure the Eerfgrmance of an individuai

tudent against the performance specified n. the obJectlve..,f

'.n,

lt does not compare students to

N 'each other or. to a norm._

=oniy ftems. that test the. stated obJective they are directiy reiatedvf

'to the instructicnai program. : :i - . -

. cerning the instructionai program.

performance may mean™ . . *.~ R

Another facet of . criterioh !esting is that the tests'contain

o
» e . -
4

In addition, criterion referenced tests provide feedback con-'

Since the obJectiVe stated

71

.’ BN

further study and practice needed by student
'prior iearnings need to take piace
C. conditions stated * in the obJectIVe are insufficnent

or inappropriate to bring about the student’s behavior.t'
’0

.

Whatever the resuit the |nformat|on giVen by the test is -always usefui

Te,

It compares a students per-'

Ve
pfTr

'student performance after certain conditions were met, unsuccessfui
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A;Ztest itseif.

Interpretation of cri

aliy passes or faiis.
matching of his Performance against the goai stated in the objective.‘7:>{;}5;
Faiiing means that he. has not yet performed as expected' passing
‘means that he is. ready for another objective.,
'.locaiiy developed to meet the needs of iocai students.

adJusted accordintho needs or according to student performance.:i'

1'needs.v

"to examine student performanca o@ the means of instructlon or the .

et " * i ..

oy

. . e

& greatiy from that. oﬁ?nogm/refereneed tests where a student gener—"-

s

. -

R o

‘ They are fiexibie - related to. studentsa their goais and ‘their
Since criterion tests test the objectives directiy; these

' Etests are very important ‘In evaiuating the instructionai program.

™

rioh refere ed tests.aiso varies f’

“For criterion tests, his achlevement Is a

Crlterion tests are"

They may be

o

Test Which

- Purpose . . I 4 1.
.. for _Requi?ed Capabiiityw. ‘e Meets The
testing | ) x Requirement‘ .
' Piacement To test ‘reténtion of knowiedge and | x CRT . NRT. .
e T skills prerequisite to specific ob-] Readministration
jectives to be .taught In current _of “final test(s)"
‘ courses for ‘purpose of early refe-f from prerequisite
vant placement. Must p|npoint course(s)
: specific weaknesses. , —
- Pretest . To test éntry knowiedge and skiiis 1. x 'CRT ;.‘NRT

~of ‘specific behavioral objectives -

. to establish entry knowledge data ,
and detect students who already
~have the required knowledge and
skili .

. of .the '*final test" ;

‘~course.

An equivalent form

of .the current
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S LA - Placement ‘To pinpoint sgecnflc weaknesses, I x CRT NRT
S . (puring particularly in hierarchnce] ) A tést, comﬁosed of
e - CurrenQ, sltuations, in’order to" prescrnbev‘ relevant enabllng
TR Course) learning, mater!als/bnd situations7- test ;tems. ..
R | I designei to eliminate weaknesses. - R o
N £ and Strengthen retention. ‘items | ../ - .
, . .| must test attainment of specific | - | . T
) - B :behavloral obJec ives, N R .
) Mastery To determine a tudents' mastery X ERT‘ ? NRT
Test - _ of a specffic spbject or operation |A test composed of
o e . or a major hierarchical sub-unit. rele ant terminal
\ ’ May determine fastery of pre= |or subterminal
L N ' requisite knowledges and skills = . items.
“a . | or terminaf ol jectives., Items - L 3 L
g . must test spe Vfic behavioral ,_-f, o -
; | objectives. | S A .
R ‘_ Posttest To determlne a students'“exit j'x CRT -"NRT
b o 1. knowledge infcomparison, item by An equivalent form -
- N © . o <} ditem, with-entry knowlédge fin = ' | of ‘the pretest B
A o | ~order to defermine the individual | =~ - - o
. 2]  students' i provement. In specific |+ . S
e ' _ . | - subjects-during-.the course, Items . ~ . |
' e - o must test specifj¢ behavioral ) e T S |
/ B E - objectives. o : , o ’
{. . - . - R . .
Natlional " To determiée how a student, or . - |_ CRT X NRT -
" ‘Rankling - “.group of students, rate on a scale | A test composed of
S . from hugh fo low, In relation to | items sampling a -
.all studenks on a nation-wided subject matter de=
- basis.in a|subject area. Rating | skgned to separate
. _ is plotted| on the 'bell 'shapéd" - | students by ablllty -
- ““curve. - . Jor knowfedge. : :
_ - Aptitude To sample student s aptltudes or ;;CRI Z_NRT
. o - Test - -abiTities fin an effort to predict |A test of items
' ' . (on. a percentile scale) those who [ that has shown pre-
‘ - -+ =] will do well and those who will dictable validity =
. St do poorly {in.a particular diséi-‘ and reliability.
- ‘ ’ pllne or jpb. ‘ N
- ) . . . . v‘; . T J M
-0 : . o . ; . _ . \___
' - 17 C
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AA;T ’ = = ~‘-r
n‘ ': . . T =10 vv t
. S A 4 ‘
Assignling To separate- students into a series _CRT x'NRT .
. Grades of categories from good (A) to A test composed
: - poot- (F). The subject matter s of items sampling- .
sampled J,Emphasis is quite-often " | previgusly ‘taught
on testing in an effort to separate ‘| subject matter.
VR W students jrom “F" students. - T s
. 1971 Dr. Brieger and r met with Dr. Rebert O‘Reilly, Chiof
of the Bureau of Research and Cuiturai Affairs, New York State Ed-"
ucation Department and Dr. WIiiiam Gorth Schooi of Education, R

0

o S !
" formcng, scoring‘and cieridai fun%lions wuth great speed for ovqr-:

'and exactiy detaiied 'In.a preset form-and sequence.

. /

UniVersity of Massachusetts.. At this meeting we iearned of a com-

pdterized monitoring system whikh they had developed with Dr.vPinsky

in Calnfornia., The computer»offered the ingredients needed for our R

A * e.

ituation. (This wiii be discussed\in detaii in the sectlon on

~

o

Process °f lmplementatuon) That is, large-scaie capacity for perjb‘ I

o

night turn-around of results for teachers. o ,ﬁ%ﬁ.

b

L

,'.,

~

| The requirements Qj.the domputer, however, were that inputs,'

i €., ob;ectives, items, tests, answers, etc. had to be preciseiy

lt ‘became’ this

I

writens task to organize a staff of prlncipais and teachers to

L

a. - write_and select objectiVes

develop test Ttems for those objectives

; develop tests e o

p

. lnstructionai.Moduie Criterion Referenced'Testing, New York
«  Stdte Education Department, Bureau of Research, Albany, 1971.

. - *
- . c : Sy,
. .
/

AN16




L

_'in_grades'h5a5 and 6 in mathematics.

I - -n- LA
d. develop manuals for teachers, parents and students

e. develop cross reference guides whlch indicated where i

R L\ . \"\

‘the materials available in our schools, a partlcular ob~

jeo;ive was taught. | . hr'”

3vf. 'code,objectlves‘for thetcampufer . _— o
’iy h . , . ) . ot ) - e " : *
¢ Qe arrange.for programming - o
h. Prepare teachers - S . T .
Se N . . ‘ I N
1. tdistrlbute all required materials T s

J. coordinate testﬁng,‘collectlon, scoring and return
.

. k. monitoring of the monitoring program to. evaluate its
contributioJlto the educational program
lt was determined that the first trial of the program would be

‘Mathematics Was,chosed-be- -

v

- cause : S

1{

~a. we were In great need to improve our teaching of mathe- -

_' <O mathS. . o .

b. _more‘Work had been done with behavioral'objec;iyes“and_

~test‘items in mathematics than for other sUbject%;»v
. ¢, - the precxsnon of- mathematlcs seemed to offer greater hope

>. _for success In the first trial LT -}_v .

v ' . "

Having elected to employ a criterion-referenced testing system'

to monitor student progress in the Brentwood Schools ‘we were glven
R Y

the opportunity to re-examine our instructional program in terms of

' needs of the students and community;v We did not pursue this in a




sk how

wie

i

4 _ b ..|2..

- -

fashlon that would haye satlsfled Dr. Stufflebeam, yet We did ex~
amlne qulte carefully where we’ stood in relation to what it was we

hoped to achieves Some-of the factors we considered Were.

i ’

l Commbnlty Expectations. Brentwood parents, lt was soon

.. obserVed, belleved in educatiop as a way of improving
. financial and soclal standing for their children. They
‘ had non yet‘read Professpr Jencks. 3'v' L .g:f: .ny

Student Characteristics.

Academically Brentwood students |

followed a statewide pattern.

J

3rd grade performance was B

high but decaned at a faster than statewide rate at 6th ’

grade and 9th grade leVel. An immediate goal became the L

im rovement of performance on Gth grade tests to at. least

4

.Stdtewide levels.4

v !

’

’ «

g -

3. Stddeht lnterests. There is a strong falth gn education -

on‘thegpart of - primary grade studentsi They beiieve they
f frq and that if they learn they will succeed This’
-falth diﬁnnishes wlth age but remains strong.

'TPerformgnce Charactenlstics of Graduates.-

252 go to four year colleges

»

t'. ~252<go on to two year colleges and vocational traanng

Ca 50% Join the Work force, military or marry. to raise a

.4’

family‘lmmedlately

_ Effect of Family and Schooling in America, Basic Books, Inc,
Pub., New York l972.. :

3 Crlstopher Jencks, et al., lnequallty A Reassessment of the '~ N

)

',_:2()
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C ln rexiewing commUnity and student needs it became clear that »
- “ ( . -

3 there was a strOng desire and neéd to pergorm well academically.

l“' N

The djlemma occurred because the~oommunity standard for Judging

3 .

ess’ was a norm-refere?ced test -~ The'New York-State.Tést

administered at gradfs 3, 6, and 9 The results of thls test are

<

annually published in the local newspapei.

)

listed and easily matched against each other.

-

7

P

Communitiés are alf

ln additionvto improved stu_ent learning demonstrated on

goal of the program.

_ardizéd tests at the 6th grade leveL.

We,made this a'three,year

e

T

u

e

s
c

-

" criten{on tests, we would have. to aéhieve improVed scores on stand-




o | ‘ | -'! ' . ! . " .
‘-;?n, :II. The Program. o e o L
P ) At an eariy meeting / heard Or. Wiiiiam Gorth discuss the S
e .

»
PRS0

problem of deveioping usefui information about studeht performanCe

, "\
2s ‘one o! the centrai issues In curricﬁium deveiopment and adJust-
. ment. He posed the question in térms of graphs. o
o Student Score ’_ ‘ ) ‘L e o " /1 ” M
: :iOO.d _':u--r--v----~----------r----
: ’ i N
C -
R 'y 1
: : ‘ ] ,
r b : '
. L ! 1 .
[ 2N ‘ = : . ' ; . v,
) . 50 i’ ’
~ N N .
R P i
M [] . ;
--n--i-—-!- T
) N ,o, - . " . . _vl .
' Sept. . 7. Jan.. Jung
,? ] _ E ' - N ) . ' B / ‘ . o
In this graph we see illustrated the situat] t most of

‘us hope ‘for when we teach.

_’Ma'ny teachensv"beiieve it Is what
actuaiiylhappehs. “This, oF Course,-is thevideaiViearninghpatternn

in which a student comes to class: not knowing what is in. the course.

-

-;At the starting pount 'in September, the teacher teaches this par~

ticular updt.
~ing to néﬁr*iOO knowing.

~ on knowing-overtime.

The student proceeds to go from near Zero ‘not know~
7;.}‘" ;
Furthermore, he does not forget.

This probabiy doesn t occur reguiariy in in=

L

struction but most . teachers are not in a position of knowing. They

do not have a pretest to measure~what«the.student‘knew'on entering

the course. . They do not have an obJectives based test to measure

with precision an objective of the couﬁse and they do not have -

’He keeps;;




~,‘ e ‘ '\\' rd
~ / . . . ‘\
o ' .
». : v . ’ . -
Lt w ) ,; L . ' . o . % °
followi-up fests on that same objective for measuring retentlon
' overtime.‘ ' K . - FaR | . . - Y )
. Another Péssrbl lty - :
#udent Score _} R Ry
) . : et
< oo ‘ Y
v ,“’1.
. '(f’ : -
v v .l’ e
) . . | . ~ ‘ '.”l .
o 50 ";. -
P . 1 ’l -
’l
e - _
p- {m . -
N B S |
. V) S I )
Sept. Jan. - June * |
' - l'ri"‘th-ls"'-l'l'ttle'"bit at a time" learning, the student learns
N R
ach t!me the teacher ~teache5._, He doesi not’ forge.t and the in-
' ’Crements are even. - Again, this Is probably not a regular pattern.
Even so it wou.ld‘ require a pr_etest:, test_ and retentton..test pa_t-
_ tern to know ‘that this Is occurrlng.
~, Student Score . ) ‘
. . ]
4¥ ) .-\; r
' ";{I
. s »50’ e A i -
o) N R
' Sept.' » Jan. June
In thls pattern the stude‘ht came into the course knowing this
: 23 |
_ N \ - .
‘ . 2 :2 - T ~ . ’ . .
™ o wm F’_‘_». .¥ v (P ————r— 1 iy g
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‘e
-«

With pretest informatlon and objective.follow-up tests the teacher
v
‘ } would be in a posltion to@ teach!ng somethlng else to a t
- student who exhlblted such racterlsttcs.. R
. N ST o
- Student‘Score ’ v e T -
'oo . ’l'||, , ) ’—--‘ . . ) ‘ - a
. R . . - .
. [ | ’
[ 13
] | ] .
. " - “ .’ « -
" all ’ o ' .
50 / \ 2 .
-] ' " L3 r »
! \
w " ‘ y,vi;_._»‘l\t_ .
. F S .
/ i - .
0 K . B
Sept., Jan.
“.

.- . " 'Oo, nh--——--‘...--‘v‘ ' . . . . p
- . *
-
"\‘ ’ 1%
. ~
. “
| -
cso
. \‘
\‘ .
s ‘s‘
. ~
. - b Y .
. N
0 . » -
Sept. ° . San., ST June

scores near zero again. This pattern lndiCates forgetttng

.system of testing lndicates that re-teaching is now necessary.

In this pattern, one that every teacher has probably feit, the

[

. \ - -‘; i ) v ) ..,"6.. o-‘ ‘
part. - He dld ndt forget it and regular Instru!t!on had no- effect. .

.
. .

June

.

In this’ pattern a student enters not knowing the objectfve. He
ls taught and learns It very well.

However,Aat thé next testing he o

This

Student Score ‘ ”

A
! .
! . -

-

o A T
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i

v*us by Dr. 'Rellly and Dr. Gorth Was a system for employing the N

LY |
student enters the class knowlng the objectlve._ The teacher teaches

for thls objective and the student promptly becomes confused Thls :

sltuathn Ts probably lnevltable in eVery class.f It really poses U/

f- no problem unless the teacher does not galn the lnformatlon that

the student ls now confused. Thls requlres the pretest test‘and re-.

[
v
.

test pattern. . ,,‘

N

I

None’of ;hls is new. Experts ln evaluatlon have long preached

-

it as a,way of knowing the effects of our lnstructlon.. The problemo
has always been that .' ~a~ | ’ o
.a. ,statlng_the'objectlve»' o i“ - _':‘ N s
fb. maklngfthe tests">

vc. scoring tests

d. writing reports for the student and others

Interested ln his progress»

<

have been too tlme consumlng and too complex to be done regularly

L

by an lndlvldual teacher.. ~"[; e ,f -

'_ Comprehensive Achievement Monitoring, whlch was outllned for

]

computer to- keep track of objectives and student performance, to

wrlte reports, to keep cumulative lnformatlon from test to vest

for lndlvldual objectlves or for total test.‘

ln the followlng pages l wlll attempt to descrlbe and explaln
the ComprehensIVe Achlevement Monltorlng System that was deVeloped

ln Brentwood In our- school dlstrlct we (ln the happy Amerlcan

i *

. . Do . . . e

. ~ . .

S . P . ) s . . v,
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. . ‘,, e . ; . ,!»' v »_t',x'
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. L B T Ky
ST ) . ' - B J
T _tradltion of creatlng aeronyms for - everythlng) called lt B.E. 3 T'
S Brentwood Educatlonal §ystem for Testlng..‘,f';ft ,-‘,g‘,_; "?»“
R . v g . . : ‘ o * ‘ ’!
-7 The components of . the,system are" T A . ’
0 o S B3 Behavioral ObjectIVes o \ 3 Yol
l'.’ 4 . ' B e s 13 ‘0_ " :‘ o
‘ - 2., Test ltem bank - Lo et S
3. Test constructlon program . R R S
oo b Slx test forms for%each leyel for each semester LA
5. Answer keys e 31-["‘. T ‘ .
. ] . : "' v . ' . ‘“-v Do _ H
. 6. Cross reference guldes S ;""h e B
R Y P ' ) , L T . ‘
e ! . /K " [ -e » T i
' ’ 7. Manuals for students, parents, visitors ® T e g
' 8. - Forms for enterlng lnformation into the various w
. . . eat oy
‘ da:a\panks. o oo AT
@ Ce Ao T i
. a. oﬁjective entry formﬁpy R |
» BN !“.' “, ‘ 9 . ) ‘u
‘ - “ be .ltem entry form S
- Y student update ~" add and drbp form . S
: 4 P ,‘\ : 4o . g "
. R . . . ' ¥y
RN | ; d. test construdtion form B ‘» .
’ t . . . -' - e : L .
T Admlnlstrators and - teacheré h our dystrict (secti&n orgimﬂw e
e o, , ;
" : plementatlon wPII'egplain process) selected,and urote béhavtoral
R P . ‘ . n 5 e 1‘
B objectives approprlate fcr our | students for grades 4, S, and 6 x
. ‘7"6 - i\ v “’ - N
2 Eight basic strands were developed” for the prqgram.,_.}; 33“~y’r.
- feoow ;‘1 T A Ty : 'H” N
l.‘ NUmbers s NUmeration B ”§~"7?~x Ty
. g v T : EN
§ 2. Basic Operatnons witH Naﬁural NUmbers . S
L ) 3. Ratlonal Numbe#s P " 1 e N
B < b, Declmals o . . ‘\’ ; " R ’
' ' ) j A ) “) “ ,\t‘ A
4 - . . 4 B . e
g — . RSN
: . ‘ ‘. » ) */“ . ‘ ‘26 ‘) o .:,r;,.}ﬂ.‘ Wt _ 1y e
g Q © e g S : P S s
E lC : ) n o B "'1‘ S :
g ! A :
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:_SImple procedure was developed

' ) . . RS :
hd B -
. . . B
. [N . . . ’
. ) . .
B Y . .
B " - ” .
. . ) . , . -
PR - o . M -
. : -
. - L
. -;]-9&.— !

3

{ Lff 5 NUmber Sentences - ;l_; ;.‘,Lff U S
:»6 \Word Problems

‘7“ Measurement

[N

-8, ﬁeometry ..v' I ‘1,;3" - f't" S

,'of these topics duscrete objectives were written. (see-ﬁ‘

5

Y

-
e ot o
.

;f,puter manipulate them a coding system had to be developed A

2. . b ST

~

01 ) oo'_' 3 oo . ob
Math Grade i Toplc Speclfic Objectlve X

S0 that objective-#Ol 04'02 01 means .f

fa, math obJectiVe '

‘éff second topic (basic operatlonsawlth natural numbers)

~d;' first objective B ,' R

~- For this monltorlng system a bank W|th ag&inimum of four test’;" '

items ls requnred for each obJectlve. The quality oF these test

“ items can be determined at the end of a. semester or year through a .

o

detailed item analysus supplied by the computer.. HoweVer, in the

first writnng of test items the followlng procedure helps to- assure fl7d'

that |tems will reasonably test the objectrves they purport to test.'
A good obJective has implicite a test ltem iﬁcluded .

OBJECTIVE -‘The student will demonstrate the

»

Example:v

-

~ A I
~O ;
\
,

Jn order to keep track of the obJectlves and t0«haVe the com-aviff? .

b. fourth grade‘ e ST T




1 4

o4—oz~ooe-oo Mulflplicafion s
;_i»;*(,

OBJECTIVE'

Sfuden+s wlllrselecf fhe na+ural number which ls
~the correct answer to'a ‘given: multiplication problem.
"The multiplication problem may ‘be of :two types:.
1. the multiplicand ts 'a 3~digit number and The y

. multipller is a 2-digit number;_ .
.2) the multiplier and mulfiplicand are bofh 2 dlgff
numbers. R

Y

X 32

(A) 9095 ,‘

-

(C) 8096

Y -
£ A

'1f,;;,__ﬁ_,};(3) 7090

% - . .

R B S ,ﬁa,. € . :"{~7f e

04 -03- oo:-oo Equtvalen+ fractions . - . o T

o

04— 2~007—00 Duvnsion
;‘oaanva,

EXAMPLE'f

.‘v R

'fi; RATIONAL NUMBERS' ~

; (C):65 RIL,~,

. ) 8090

»

*Second{semésfef_f '
: “ 4L N

Sfudenfs wlll selecf fhe ccrrec+ answerafo a “ w
The

-

-.glven .division problem:of natural. numbers.
divisor may have one or two" digits,. and +the
“dividend will have. four’or fewer dig§+s.‘

Iy T el w0
e
B ' L
: . .
v v

15)3955 S T
"(BY 261 RS .

(Y 265 Rlz - = c
(@ 26LRIT -

1
4

' ‘Second ggmester

R i

';'sxAMPLE:

f_ (c) 8

OBJECTIVE.v

:'Which fracfion ls not equlvalenf to l;?'

)

Sfudenfs wlll select +he proper fracflon +ha+ is
not: equuvalenf. The denominators of*all -
equlvalen+ frac.ions will be fess +han or equal

fo 1qp 'tf,,_

.f .

. ABY

S LU N

K T o,
® .. . 20
o )

(flg. l) - ObJectIVe Bank(




e f ':. 1. - :tfe f SR »_:&_2]-3.. ‘,:)‘;»f. ;  ::"_v . . :
I abiligy td count to 100, . R T P
oo rEstoem-n, s e : | o
' PR ot ¥ ' ’ .
B (@ 5. ' . N 3”
& - w7 -
. K - (c) 3 | -~ | )
(@ 9 \ T
If the test Item closely reflects the obJectnve, Jt is
N i Allkely a suitable |tem.d' ;- d'ﬂ' ~j .?“ E ?"h' | -
b. »Readnng anblysns is somet:mes needed to determlne ap-" ;
: N proprnateness ofxl”' . '.»E%,tf%" '
¥ " 1.7 vockbilary in-the itqn Lo
A 2. sentence'length'in-the ftem o ﬁ
g ‘ T "3; ‘sentence complexity in the item.® -~ ’
fj “Ce ‘ln the multlple cholce format the quallty of(the dlstract- -
| , ors is an important part of the quallty of the test |tem.,” :
k The two mosg common problems with dlstractors are f;
I l, The dustractor is 's0 close to being the correct .
' ‘ o answer that it may not dlscrnmlnate between a 4 ::
o ’ | T _~__.»S|mple student error and a lack of understandlng;’ |
e 3 v: T, The distractor is 50 obvuous that it. could not
: < ’h possnbly be consndered as a suitable answer by . .
t .;' any student. | ) L‘
I ] T ’The'multipLe choice fprmat was choSenffor the_testrng o
f : : . "progﬁam becaosevft moet'easiiy lends ftself to conputer-" .
| ’ i -L 29‘ ' P s
3 T o emrrin




AV

v

l2ed testlng and scorlng. .ln a well'construéted'item in

-~

Ce mathenatlcs, the chances of a student s guessing the .

correct answer is” 25% HOWever, keepiﬁg ln mlnd that the )

.

g student W|ll be tested slx tlmes ln each semester we can’

) flgure the guessing odds another way. The chances
‘ _student wﬁll guess thé corqpct answer on two tests ina

'_row are .0625 whlch s a very smalllchance |ndeedv

(see
' ‘lflg. 2) o

« E . N

St

RS

thdst items in the computer bank

that a"fv 4

Naturally lt was necessary to develop a cod|ng system to enter‘"w

Test |tems were coded as follows.'"'”

-Math

“Grade

-

ﬁ{ 00 .00 . 00" '.'{llbo'[.
o Toptc -V

Objéctiye'

'ooVV
ltem #

;vln order to make a mon:torlng system from a bank of obJectIVes and

fe o

‘a bank of test ltems a test constructlon program,ls necessary.
system decnded upon “for Brentwood has been to flrst deVelop the
_trend testlng system to be followed and supported two years later .

by a mastery testlng system._ T

The monltorlng system |n|t|ally deslgned to’ take advantage of

.
?

‘ 1(the computer S speed and- capaclty fur storlng and reportlng on. large

numbers of varuables.v.ln addltnon, the CAM,system makes lt poss:ble

' to test students frequently,on atlarge number of ObJeCtIVeS whnle\ v
: uslng a llmlted nuhber of t st ltems.

|s desnrable.

There are a number of reasons’

.that th|s On';example ise the length of the test. fThe

-

monltorlng system, whlch as

Aff.

. U 8

;'dlfferent test forms. lf fo r test ltems are avallable for ea€h

v.Th‘e. :

s:x tests. per semester, WIll have slx.’y




oa»oz-oos-oo .Mut+{pt#ca+roni*

ST oaJEcrnvs-:.sfua
| ' L - the

N

v.

nfs will select The natural number whlch 1s A
: e ‘orrect answer to.a glven multiplication problem.
Sl ... . IThe ultiplication problem.may: be of two fypes:
A o . 1) the multiplicand is a 3-digit number and the
o e « 7 multipdler Is a 2+digit number; ~
RN | \'v_"f-v ST 2) the mut+iplier—and mulflplicand are bo+h 2—dlgtf
\DES I o 1umbers. C

.. EEE . l;&

. X" EXAMPLE: ( 253 | . ,'__:' R ‘A"~;‘,'5_~-; T

et o e maposs L. (B 700
- LT T eafoss o (D) 8090

. %y

I V;€~v3$ec§nd'semésfefA 
04~oz—007—oo Division ° R

~

OBJECTIVE., Stuflents will select the correct’ answer o a o
given division problem of natural numbers.  The
‘divii'sor may have one or +WO di gjfs, and +he}h

' dlvldend will have four or fewgg digt+s.

e . T Ap2ssRIZ . (B) 261.RS

o o4-os~oox-oo Equivalen+ fractibné. T

S+uden+s will selec+ +the proper fracfion +ha+J$s »if,;
not equivalent. The denciinators of all Lp N
equivalent fracfions wnll be less than or equal

" ’l‘O !00. ) ) . o . o '\:-"' !

s T < EXAMPLES hich frac+.on s not equivalenf to

SO - S
- .o (fige 2) - ftem Bank - . e
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obJectlve, each test wull test 4/6 oF the obJectlves. ‘Stated

)

another Way, over a course of slx tests ‘an lndnvldual student wlll S

o

be tested four tlmes on each obJective.' The whole class wlll be

1

tested on’ all of the obJectlves.» After the.second test all students

ln the class wlll haVe been tested at least one tlme on each ob~ .
i) o

-

JeCtlve Selected ‘s"»k~ ff ¢ :

% The c0mputer program for asslgnlng students to tests works
. - .

thls way.a ! .

g
S
{

o There will bé slx tests. 8

nf 2. There wlll be’ slx forms for eadh test to be sure that

g ‘“, students do not take a form of the test more than one
_ ; I

" time. and to assure that each student‘wlﬁl take all the

PR l .

, test Forms a table s deyeloped Flrst sux groups are |
'created ln each classroom)f Then they areaasslgned test :
" forms bymnﬁg computer:ln he f h_' ,. manner:

Group ﬁ. -

‘ Group'f-

Group & -

Groupws

" Group 6

? f sampllng. F:th,

C it practlcally elnmlnates the problem of cheatlng on tests.; Slnce‘

. students cannot be sure that a nelghbor has the same test form,

T . . . . . . .
. .o . T ) . ¢ i
L syt E : . : :
R < T : - ) - , )
] . b X . : - . 3
L3 N .

o s oA




‘ reasonable duration. 1f all stu,

) o I _25_ TR _,."_,f’;-

| 'there is l!ttle point in cheatIng. Secondly;the'tests can be’of .

nts were tested on all objectlves

| "in eachvtest the test would,i‘ this case,‘necessarnlyqbe 1/3 longer.

The test;yahnch are given twe ve times a year, last from 30 to 40
h m;nutes. Economy in tune requnred is 1mportant when there is such
- a test frequency.
. The computer will assign student groups ‘to each test form; it
wnll also assugn obJectives and test’ ftems onleach of the six test
fotms. (See Appendlx G N. Y. S E. D. Cobol format) |

T o#

The resultnng six test forms in multlple choice format, (See .

.'“";

-

- of questson-( ee ftg. 3). There would be 25 on'each'test that would

. be responded to. ' This is one of .the two kinds of testing systems
‘sdevelcped within the BEST Program. -The definltiOn.of obJectlves

by grade or d|ff|cuTﬁy level, the computerlzed random assignment

of test forms for the purpose- of’ sampllng student performance regu-

larly.on the total set of ohJectives; th|s is the'Trend test aspect

_'of the program.“A complete set of the Trend tests in the BEST

R system may- be seen. in appendsx H.

s

Mastery tests are dlfferent ‘in that“one ohjective”ls'tested Y
, f|ve or more times on one test to establish a level of mastery
%

such as flve out ‘of five, four out of five, -etc. The Brentwood .

. set of mastery tests may be seen in appendlx B' R

Appendlx H) are then avallable for student use: The following kinds* "

3

.
R 2 b
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" ONE SCHOOL BUS. CAN CARRY 47 STUDENTS. HOW MANY STUDENTS CAN
7 SCHOOL BUSES CARRY? - ~. - . . = ENTS caN
L AT () 289 . . () 329 (D) THT

‘IF JOHN BOUGHT 213 JELLY aEANs EACH DAY, HOW MANY JELLY BEANS WOULD HE .
HAVE IN 67 DAYS? , S o : s

,.CA);22;27i;ﬁf";.[(a)  14,161 - € 14,271 (©) 4,261
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: urlnted answer sheet.

’:belleves to«be cdrrect.

E flrst attempts required use of a grease pencll

Vproblem dnsappeared when the program was. shanged to use ordinary

=26~ -
" A class of 30 students would have groups of flve students
taklng each of the six test forms, The student will haveva pre-

(see fig. 4) ;Across”the=top is llsted7'

-f'the student’dumber (asslgned by census department when student

ﬂ

'enrolls), student(hame, SChool number, grade and homeroom number.

The - ‘teacher is also designated by number, usually the same as the'_

5/homeroom number.

®

Spaces are provnded for the student to mark the answers - he

A regular number pencil is used Our

Sonehow, we could
rﬁ

P

.neVer have enough of these on hand when they were needed
r

Thls

o

~

: RN . . . S - ) . P
pencnls. L _ . . S :

e

The bottom half of the page Tists the objective numbers for

]

the course that ‘this student is currently enrolled in.

t

marks or has the students mark the numbers of the obJectuves that

The teacher

have beenéifught since the last trend test.

The entire procedure of codlng for tHe computer was handled

'
a

In the_currlculum offlce;_ The well-defined prOcedure has evolved
the foLlowlng,apreSEntly used forms,.whlch organize information.

for the key punch operators at the data processing office: -

g .

. 1. -Objective Bank Updating Form (see fig. 5)

Y

The actlon:box offers three posslblitles‘- 0

TS R

= delete,
B 1= new, meanung to add this objective, - and 2 = change,
o RN
o~ - :
| = e ".l. 5
- : 30 . ’
-y - >
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meaning only'the‘change”indioeted/in the text Is to be

made. Thc _yjective number was previous]y discussed In _,f

“ the obJective number the area refers to math, reading or

other subject.

in Brentwood math is always l

Level

means grade level or difficu ty ieVei.

one of the eight ‘$trands of the program,,

Igglg;refers to

Number'identi4

- fles the posnxxon of the object in the sequence of ob,jectsj

for this topic.

Four boxes for sub-topics“have not been

The

used in the eiementaiy program up to this point.

\i

‘:'source box provides for a code. to identlfy the source of

L 7

l stands for Brentwood 2 stands for New York

'the object.

' ‘State‘Educatlon Department, etc.

The next twO boxes

den’_'hv.

e tify the number of lines of text in this objective.f

text of the obJective is then ertten'in, one box for
each letter, space, punctuatlon, etc. This:?orm has Been B
widely used in our reading program,' 1t does not provnde

for mathematicai symbois and and geometrlc figures. Untii

we can code those figures for the computer, they wuli

»

p have to be drawn by hand and stored on paper. i

2. item‘Bank Updating Form (see fig. 6)

"This form follows essentially the same procedure for

"adding |tems, deictxng items and changing items.

Storing objectives and items is half of the storage bank :

prohiém;'wThe;other half Is recordingand keeping current

38
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and grade.

. are available below.because.students ln Brentwood may po~

2 -»Reading, 3 - Spel]ing and 4 - Language Afts»‘ ‘Each of
Lthese areas would need information to indicate -

| ‘a. area (which subject) .
' b.- teacher R S oy

- from one abIlity”level to another.

- the level at which the student is belng tested by sumply in- !

This form is-for codlng°teacher names and numbers for each

4 B L ST e

[

the millions of bits of lnformatlon about students. . N 1%

Update Student Bank Form (see flg 7)

, .
L4 ' .\':

This form provides the. means to enter, delete and éhange .

data aboum students in the programs. The first line of

lnformation identifies the student by name, number, school

Tt aTso proyndes space to indisate whether thls

s

is an addition, deletign or change. Four ldent1cal blocks

tentlally be entered in four areas, for example. 1 - Math,

v 0w

. ‘r.'
¢ »

. *
c. course

~d. section o ’ -

- »

e. group -

.
‘ o
*

Each tesf/period, the student'has'an‘opportunity'to_move

The teacher may change

dicating the new "student. level for the test period coming.
Teacher Names' Form,(see fig. 8) ST,

]

Y

school o . -

uuuuu
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[-fu:f'V?',' ;J" ' 5. Test Constructuon (see f:g. 9) -»,h‘j;@;

This lndncates another lmmedlate prqduct from operatton of

VI R | }fj' the . computer program. Student inforMatIon produces fnrst

~the answer sheet. Objective, item and test form lnforma-'

.;!

tion produces a testsng of itmes In sequence as thev w:ll“

.

v

appear on each test form., Once th:s form has been produced

o ~,j';- . itis’a simple task to- retrieve the ltem cards and set thﬁm

L o
.

SR up\ln test form. These are then photographed and the test

.". . .
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ERE

"f_are produced.v o ..', ;‘ o i
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-an aide and teacher distribute answer_

~ each student has the precase test caiied for by the students com-5

.~ Brentwood Educatlonai System for Testing.

CIIT. The,aegg;;s.," A test schedule’ls pubiisth\prior‘ to the

beginnin§ of the'year. On the day of the test,f

e

puter pre-printed answer sheet.’ Students take ‘the test. The tests@.i'

H
are collected and sent to the district curricUIUm office where they

>

~are spot checked.‘ “The entire d|strict s tests are then sentgto the

-data processnng center/where they are read by the op-scan machlne IR B

:-which produces key punched cards which are then processed by the

computer.w By nine o ciock the foiiowang mornlng the ﬁhports are.

ptcked up -and distrubbted to the schoois by the currlculum office.

The foiiowing reports are prof'ced by the computer in the

v

1. Trend Test: Student Repght_¢{see ftg 10)

This report is designed to be taken home by the student.

.6; The infornation is rather stralghtforward. Ail the nec- -

,essary lnFormatlon concernlng the student name, number

e and sectton,‘ his teacher 's’ number and schooi ‘number at

A
. the ieft from top to bottom are’ listed, and<the topics

_and obJectlve numbérs that were testbd The students hadwo'u

o prev;ousiy taken home. the Manual for Students and Panents

'
-(see appendix B). Using the manual, the stddents and

7_parents can fnnd the specvflc obJectlve that was tested.“ ~1f;" e

the manual always gives a test item sampie with each ob-

e

ip
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" jective statemsnt;

R | .
manual the student,

T E e .
T .

In matchlng the student report wlth the
»U

teaché'\end parent cove: obJectuve by

obJectlve by obJectlve the student's performance on the

The code at the bottom of the

-page lndncates that-a S . "V'f - '_' ¥

test of the prevlous day.

- C means'COrrectu'
means wrong ';j;;, e

W
N means the student did not ansWer the. questlon
T

“means that this obJectlve has bebn taught e

i

T

. AR

lmpllcatlons for decuslon makung will be duscussed later.'

, . v

on all the ltems*and‘andther percentlscore for thOSe test

* items on-whlch the teachers have 1nd|cated that teachlng .

L]
4 v ) . - . s

has taken place.

Content Summary‘Report‘(seevflg. 11) -

L

This report ls’deslgned té glve the teacher lnformation

about group performance on the obJectlves that were tested
down the left column the obJectlves are lusted Agaln;

* -

' The bottom of the student report also glVes a percent score

the teacher has a manual whlch is a key for provldlng ',;

_ statements of the ObJeCtIVeS and sample test :tems.- “The

flgure under column A tells the number ofstg\*onses that

3 Were made for th;X objectlve. Cdlumn B glVes the percent

"'correc& of thoLe responses. Column C lusts the number of

-

responses on obJectlves that the teacher had |ndzcated as

¥
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.} i .lack of achnevement at each ievei, this report prov;des EERE DA

or accompiishments. Altogether the Information on this ‘pl B
report heips provude a basls for discussuon about student T
- ~/ .\\\\growth In an academic subJect. . ,' e S 1 ;g

"taught éqd Column 2 indicates the percent correct on, the

©

'.obJectives that had been taught.v The information is -

cumulative fbr each test period for the enture semester. B
< '

' §.= Teacher Summary Report (see fig. 12) i L ;- é
ciThlS report iists aii the students in a. teacher s ciass J

S

wuth a score on the totai test. :

’ h._’Content Summary Report for Schooi Principai (see flg. 13)

‘This report is organlzed |n the same pattern as the -

teacher S content summary report. HoweVer, the principai‘

RN report teiis how aii the students at a glVen ievei or g

: N
* have performed on each obJecfive for the ievei or grad

‘. 3

“'Besides givihg the principai a feeiing of achievement qr

t £

"him with some speciflc information ‘such as:
a. ,How many, students have been taught for a. particuiar

“t,{ ‘ ‘objective at each ievei.“f' /)'f
o o < L
b. LHow weii groups of students ale performing on’ those

¢

F‘-'obJectives whlch have been taught. v'

) i; '
. L in addltion, this knnd of reporqycan be used by teachers ’

at a grade ieveiffor re~groupxng students for review or

3% '.

introductnon of materiais accordlng to simiiar deflciencies

v
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Content SuXmary Report for Administration. (see fig. ib)

'This report is simiiar to the principal's report. However,

it provides information districtwide about student per—
Y

_formance:at rade leveis on different ieVeis.' This in- _#“,'

S

&nvaiuabie in considering questions of

effectiveness of specific materiais : “?.;»

.formation is

¢ v ¥

| a.
b. effectiveness of programs, methods '

e

“-' d.
,{/,“,' N - . . o
Curricuium pian ers, too often must make Judgements about

» 'y

programs wlthout\information systems. Without such a

»

R

system there is donsiderably less rational basis.

>

;6. Student PerformanEe Anaiysis by Ciass. (see fig. iS)

This report which is provided to each teacher after eadh

~test,-twe1ve times»a=year is very important to most of our
: -

o .

teachers. It iists all the students in a teacher s ciass.f‘

Across the top of the page each obJettl e for. the ievei

printed o the right ofieach student $ name there appears
8’ ’ -~ ’ ) s te Al
the desi‘n tion S x AR L

C = Cotr ct,for'that objective - -

. W = Wrangi for that objective

P

-

N . . s
S gk e e b e St
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’bY‘Objectlve and the potentlal.for grouplng accbrd]ng to’

o

E - objectlves., Deborah Rachard Ray and Karo]yn would seem .f

N

slmllaritles and dnfferencesnln performance for the vanlous

to be a natural studv group for the revnew of obJectlve y

15101003

though thls obJectlve had been taught.

.

o

Many other such

PR

-_”natural” groups and comblnatlons are readlly apparent.;tﬁ

This report ls a goad eXample of teacher cohtrlbut:on. s

~

to the |mprovement of a program..

avallable before thls report was developed

However,

'

[N

' teachers repeatedly requested th|s format because of the

R vlsual advantage it provnded They lnsisted that looking

LIS

at class performance ”at K} glance“ would make all the |n--

v

;) formatlon:more usable._-When the.data processnng centera

A

T f|nally succeeded in produc|9g¢the report there was..a

3 ¢t

qu:ck acceptance of the report and use of the |nformat|on.
- r & R .

Also after each test each school is provnded with a

7. \Student Bank Update. (see flg.,l6) . .‘pu | Y

- ThIS is a lxstlng of stuwgnts in the program after the

R

\ -

changes have been made for th|s perlod

-~ -

Team leaders
',(explalned uysectlon on lmplenentatlon) rev:ew the l|st

'td make sure all students are correctly entered

o

3 ES

Each of these students scored a wrong answer_'_‘.

All this lnformatlon was .

[y

. S:mllar prlnt-outs are avaulable on request from the
& »
o - bahk‘of'objectlvesvand test items. .'ﬁi o a2
o Y R .
— .
' = " * r&
’ . 51), oo
N .9 : ' - N . ‘!‘4
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“5. with’ test ltems.

e

'”'both pre-xnstructlonal and post-lnst.uctlonal.

chose answer D pre-lnstructuonally.

' requlres re-wrltung,

ltemﬁAnalysls, (see flg. l7)‘a”5’ o

B
o . L I

: T:i“w‘f“?,
,At~the end of each semester, the compdter program auto-

“fmattca"Y supplles to the central office an ltem Analysis.

N

‘column- Across’the top are llsted the chouces that were -

avallable to the students. Nb response - meanlng the

» ’ ]

‘student chose not to answer questuon...A B CstE chogces
- » .
:Next to

veach.test ltem number there is lndlcated the‘number of

L e .

times a student made .one of the twelve possuble chouces.

it

Th:s repo .1sﬁextremely 1mp0rtant 1nzval|dat1ngtthe

test |tems and 1mprovxng the quallty of dlstractors. In

‘the muddle of the page, test item 2080500l02 twelve

'.students chose’ answer A pre-lnstructlonally and T stu“ents o

\

Thls |s usually a

~ good |nd|cat|on that there is a problem WIth the distractor--

or the rlght answer. 1t ls a‘ngd“sugnal that_thjs ttemv

Slmllar patterns‘can reveal problems

Constant reflnement of the test |tems‘

IS

IW|ll result, eventually, ln a set of test items whlch are |

tailorrmade!and standardlzed ﬁoq the local dustrict.»! Ve

]
N

‘f',Thls report. llsts all the test |tem numbers dOWn the’ left 1,:*7
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’Computer Procedure

5.

¥’

;?f’;i‘d‘:*: | I W

‘Brentwood has an NCR Century 200.

- 32K memory, three 657 high stack d|sc drives.

AY

':'Op-Scan iOO mark reader.

ES

. S
g

‘.

The computer has‘vxn
Companidh

_ equipment includes a high speed printer, card xeader and

=

Al forms are keypunched and . card lustqngs are sent back
"iségenerated

_accessibie banks.

; copy-of the bank.

Ali banks of |nformation are orlglnated in the currucuium

office which optionaily submits test items coded on the

L 4

data processung fbrms. - fiél-_; : 5:

to the curriculum offlce for reflnement or. confirmatlon. -

Any corrections are‘rekeypunched and a new card-igsting‘

L F v . oW . 5 . :
This process continues until. the card
, : e

listing is confnrmed“correct.3

Objectives (and any |tems) are then stored |n computer
The L!ST~rout|ne generatesva distrlct ‘
As currlcuiums’arevrefiﬁed objectiues
can be added ‘deleted or changed in the computer banks by

using the ADD, DELETE or CHANGE functlon respectiveiy

VThe curricuium office submlts the»appropr1ate functlon

forms, ‘and. the process cycies ‘as in step 3 untri accuracy

conflrmatlon is received

Currlculum Offlce SmeitS Contlnuous Trend Test construction .

forms. Process cycles as in step 3 untli accuracy con=

firmation is received. -

- a

N

iw — — - EG
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/ semester. Ehese ar

-

9.

. teacher.

10.°

]

ES

j”..

8.

bution.‘

,’_
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The c0mputer generates Cdntinuous Trend Tests

K

.

'

o

v

e sent to the district for distri-

T

for the ,

7 Answer keys,for the semester are then put up in the com- S

puﬂ*{ banks. They are either automatically generated

i
from optional master answer key files, or eise the cur~

ES

-

firmation is rece|Ved

\

riculum of?ice must submit Answer Key Forms.

L

ln elther case, answer keys are T

.

est biished and a Iisting is automatically generated for

the dlstrict s use.~

se -

PO -

(I

S

L

A student data base is estabinshed on the compyter either

from an. existing base or from ipput forms.’

. \

established from input fo;ms, the?process cycles as in

step 3.

[

tablishéd the LIST program wili generate a distrlct copy.

v in either case, when the student data base is es-

After ‘the student data base is established, the computeri

ggnerates a semester s set of Test Schedules for’ each

and verlflcatloni

sheets.

-

SRl

.

These are sent to the distrlct for dlstrlbutlon,'

v

e . . {

'When Test Schedu]es have‘been verified, each teacher re-

‘ ceives a semester s set of preprlnted student response

]

Teachers submit any student file function requests a week-

-
.

ln the second

. case, he-process cycles as in step 3 until accuracy can- o]

If the base is'-'h”

PR I




'before each test., R N ¢

~Forms are keypunched and a card llstlng is made for

u

12.
i verification. Any correctlons are rekeypunched and a new

» 1listing ls sent. Thns process contlnues untll the. lnstnng

. C s confirmed correct T
lB:l:st d%h; file maintenance is then procassed The'LIST
| pregram generates a llsting oF the reflned student date
- base.\ Thls is sent back for dlstrlbutlon. )
14, Teachers admlnnster tests.« R ‘~" N

-

l5."Marksense forms are conVerted to Op-Scan cards.‘
sample of 5 out of each 100 cards W1ll be checked to

'guard agalnst hardware Fallures on the Op~Scan machlne. B
'16.;-Tests are processed and student/teacher/content reports |
| . are generated for dnstrlbutlon (15 hour turn-a-round t|me )
Durlng the summer of l972 Publlc Systems Researcb'provlded "
consultatlon services for programmlng the Brentwood computer. fhe
program was ln Fortran IV and adequately served 2000 students in .

bth 5th .and 6th grade mathematlcs._ HoweVer, the currlculum offlce, .

' readang consultants and teachers had already selected obJectlves

E'

'and test ltems to begln Readung ComprehenSIVe Achlevement Monltorlng..‘

leflcultues wlth Fortran IV in the NCR Century 200" precluded

any*ExpanS|on. ln the flrst half of l°73 the Coordlnator of Data

' Process;ng, Mr. Joseph Rotolo, undertook to reprogram CAM in COBOL

The results surpassed expectatlons in the follonnng way:

- ; ,‘d:&""

.oa

A SRR

o
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éja; 'furn-around tlme reduced
‘ b;v,capablllty expanded to handle up ‘to four progggms for.
: 22000 students
'ﬂ‘s;‘:increased accuracy | r' e ;ﬁ ,b"ff.ffdd' ;v: ik
"-:,We now process tests at 9¢ (vs 25¢ at Board of COoperatIve
Educational Services) per student.

for paper snnce all equnpment and all salaries were being pard for

t
o

buslness and clerlcal fUnctions. The fact that we now process

,/’more than 5000 answer sheets every test period without add:ng to E

costs lndtcates

»

utillzed

This Is. basucally an expenditure

hat personnel and equipment‘were previously under

a »
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'v Iv. Support Materlals Developed for the ﬁbnttorlnq Proqram.

"»

The most obvious need for support materiais was For a publi-'
' %
v vcatton that would open the instructional program for eVeryone in

A fnvthe school distrlct. A committee of adminlstrators and teacher< -
- ti-was ﬁormed early in the program to produce such a bookiet. The '
B E.S. T. Manual for Students and Parents (see appendlx 8) was the
A_outcome, The booklet attempted the following: = S S f'-J
I. 'To explaun thepinstructtonal program3betore the student o r/' B

rece}ves.an'evaluation.v | ) .7 | | )

| 2. To‘gquajn'that theVstudent‘Wffl;be tested'regu1arly andv

”Q{h"’ o | that reports will be sent home.,j T | )
. 3.,”To llst the minimal set of obJectsves in mathematics for fh
':_; | o - each level.- | | ‘ 2 -
. ; | 4, To supply sample test ltems o - ;

a. . to give an indication on how the students knowledge

. and skill would be tested ' S T
| . b, tofhelp.make the objectiVe clear by providing an ex-

;j This publication was dlstrlbuted to students and parents at

-

the beginning of the SChOOl year. It was generally well accepted

~ ) ’ 'f .
ol eXCept for a. few parents who thought that the instructlonal program
' was the school's busuness and should remahn that Way. Many parents
g did not react. Those who d|d usually had pralse for the booklet
iﬁ_& ; “and the communjpation'about theAthstrUCtional.progxam. - 1 “>é
AN . *: ‘\_.{,~ o ) . ‘ , ; ' l-, ;
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For further support of the mOnltorang program, the BEST
Committee declded that lt was necessary to examine the mate?lals
avanlable to Brentwopd teachers and to cross reference the math

;fﬁﬂ l o objectives to those materlals, (see appendlx E) ‘A Cross Reference
ﬁfyr' Gulde was developed for each grade L, 5 and 6 B
o . The adopted math books were the Houghton leflln Serles. wé

N v 1

L had “on hand some new texts, some old texts (whtch were leftrover o

from before the Houghton leflin revls10nl, and the Addlson Wesley

. . -
*- \ Y

Alternatlve set- of texts (made avaulable to schools and teaohers'

‘

1 —

reluctant to adopt the HoUghton leflln ) These texts and the . -‘f

@ -

. ; EEE audlo visual maternals whlch supported the Hbughton Mafflnn Serles

. constituted nearly the total avallable materials for téachlng math

f;lef . N in Brentwood" When the obJectnves had been pthlshed ln the Manual

2N\- for Students and Parents, it seemed necessary to lndlcate where

. these obJectlves were taught, where could be found dritl and practlcp

A
.

- » o

to help sharpen student SklllS.' ;";j{ CoT
~Level by level the objectives were matched to the materJals

(see fig. 18) Thls booklet now made easy a new approach in which

teachers could now start wuth -an obJectuve lnstead of followlng

S | text book sequence. Antuclpatlng that teachers ln revnewlng the
1l h

tests ‘would #equest a handy and usable answer key. It was decuded
to make a booklet whuch provuded each teacher wuth a complete set

-

of answers for each test item in the program.; (see f|g 19, appen-

'~dEx,F:) The objective \is listed In the column. To the right of

o
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. 7*'} nd more than Four15-d|glt numbers..

L ST -58- , ' T

‘the objective iS”listed the corredt answer for &ach of the test

- ‘.

items developed for that objective.
Durlng the first year qne of the BEST teadsleaders felt a |

need for thevdevelopment of practlce activltles for eachrof the ~
b

objectaves in the 6th grade curriculum,’ WQrklng entlrely on his

/
own, Mr Willlam Harrls of the Northweft Elementary School wrote |

* his book of supplementary eXerclses. (seewAppendlx J) The Cur-
rlculum of fice was sufflclently lmpressed wnth this actlvlty book
'that it was pnlnted ‘and- distributed to all 6th g&ade teachers. -On“

a3 vislt to our proJect a member of the State Educatlon Department

/-

~asked for some coples.~ Eventually lt ‘was’ duplicated and dlstrlbuted

-

throughout the State‘of New York V»Av - L .

-

Also at the‘c0mpletion of the flrst yéar, the committee of

teachers and administrators began tofcomplle_mastery tests (see ,
" APPéndlx D) for each objective, blt was abc:nscious, deliberate %
step in the direction’ofvmastery‘teachlng. For. each\level in our
instruztional program a set of mlnimal objectives was deflned by

.t achers and admlnistrators.‘ However,even at the reading of the
lis‘t, it-is clear‘that some objectlves require .mastery%n the 6th . .
: grade. For example'- #62l0 - The students wil) select the number.
which is the correct answer to an addltlon problem conslstlng of
ThlS obJectlve should be ac-

- compllshed at a hlgh mastery level by most th'graders. Normal

e

. bth. grade students should get the correct answer, nine out of ten

- . ’

Vi
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base six number which is the same as a given:two-digit base ten

o

times.

- .

On the other hand, Obiective,#6i30 Instudent will select a.

l -

" number or will select,a base ten number whuch is the same as a_

given three-dlgit base six number.'" s ‘the kind of nath problem

and thinking that all students should be exposed. to. We know that -

this objectxve‘Wuil not be masteréd 1with retentlon) by all students.
To determine the level of mastery, tests consisting of ‘many
. items for one objective were constructed. (see flg. 20) The uses‘ﬁf

the mastery test were then develpped.

1. to prov:de information beyond Ehe regular trend test.

2. to check or validate results on trend tests. N

-

.3. to determine the regularxty w:th whiuh a student can suc- .
cessfully perform the action cailed for in a particular .

behavioral objective.

in addition a variety'of charts, graphs and/forms have been

‘developed by individual teachers. The BEST Objectives Chart (see'

fig.'ii) was developed by one teacher and requested by many others

for making visible the class record against the set of objectives;'

~r

This chart may be used in either the math or reading’programt It

lists students and ]ists objectives. C = Correct - W = Wrong -

N ='No Response and T = Taught. Since all the information of this

-

chart is produced by the computer for the Individual Analysis report,

it seems that there is some other benefi t derived from displaying

the same results on a wall size chart.

— z _ '
X 66 -
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V. How it Vorks! .Once organized. the CAM System or the Brentwood
yariation B. E.S. T., provmdes the following: - S ".".._’Q;:
e . . . - .

T ~A currnculum deflned by behavnoral obJectlves whlch are

systematlcally coded forvjdentrfncatIOn, retrueval and -

.

,gfqdping,'and which are further classified by one or more

n

‘ s e .
taxonofies.. . .« 7 . L
2. Test items or other behavioral indicators designed to

measure student performance on each behavioral objective

spgcified forthe system. - .
3. A set of -randomly inter;hangeaﬁle tests, organized so
o _— . . . ) '_'. v . : @
~thatvea¢h test evaluates all or a predeterntined sample

; of a]l‘the objectives in,thé cﬁrr}éulum.__ , SN
L. Periodic tgsting, usuallytweekly 6r biQeekly, thrbughogt

the period of the course. 4 L A
) . ’ . o ' t
- ComputerTzéd.analysis and‘feporting of results within a -

@

. féw days of each testlng.

“

N .6.. lnterpretatlon of results byeachers ‘and students as a
- ‘ basis féF decnsnons relatlng to currftula, lnstrucflon,.
-and é;tlmétlng o&rstudent progress. ‘ o “ .
7. Modification of éurrlqula,'lnstructlonal-écti?fties andz
eéhg CAM désign based on the resﬁ]ts extending ovér thg.
.sourse.?ﬁt 3 o ' ;J RERRY
. : ¥ o
- . . . \ . _ . %
NN | B ~
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'\
vantage of havung all resu1ts stored in the computer so that the

- 1t might schenatlcally be presented as foIIOWS.

3)’ . - )
‘L ' - - - . . —y .
3 1T . . . 1
. ‘o &) _>»] Curriculum Activities I |
’ S5 . for those objectives - - o .
L3 i ' . . 4
551 - - | . Y
% o v B . - SR |
8 1. BEST Tests to Monitor
-3 " Progress, Retention |
L. ! . o . )
LN — -
) \ o . ‘J‘ | ]
- ‘ LN . .
‘s

63~

‘8. Reporting of student progress.q .

in the Brentwood System. “the first test In the twelve test.

—~

sequence is used as pretest.‘ This system provndes the added ad--

very next test proyndes lnformation concernsng growth,

-

retentjon .
and. new learning. o .
) . - e

As the course progresses, the monltorlng system serves to

provide Feedback to student, teacher and parent concernlng progress.‘

“Objectives

A

1}

\

1

1 .
\‘-.'
b\ S

[
£

Computer Generated Reports

Instructional Module 3200. - How Does CAM Relate ta Course
Structure, Willliam Gorth and Robert 0'feilly, SPPED, New ,
.York State Education Department, 1972 . y
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. The relationship of the monitoring system to the instructional
program is dynamic.: The constant flow of information becomes part
of the curriculum.” It provides a problem detection and self ‘cor-
. rection mechanism for the teacher and the course.
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most cases these decisions are‘buiit on

methods.

_GS_ | ' . -

"VI. Usinq Mon i- orng Program lnformation for mak;nq Decisions ‘o

» .

about the !

S

nstructionai Program;w 'Teachers, principais;

students and ¢ rricuIUm directors have to make a iong series of

’educatuonal de istons durung the,Course of a schooi year. " In

htuition, past practice,
hablt,.astrology, superstition and other less scuentiflcaily sound

Asklng the ght kinds of questions becomes a~maJor co

pursuit for those curriculum directors, pruncupais, etcgfwho have
. ; o’ ' [ :

developed an information system to monltOrsthe studept s progress.

Some reguiar questlons ‘ares © . ¢ - d o o

1. How-long does It take? @) -
2. How- effectlve was past_%nstructlon? S

-,

. How do naterials compare for achiev:ng objectives? SRS

[

How" do teaching methods compare for achleving obJectives?

v

. Whlch sequence s most effectiVe in achieving obJectlves?

TN W & W

.. Which test practlces are most helpful in assessing progress

-

and retention?

-

slnformation“from the monltoring system mill’provide feedback about:

-

1. .individuals - - ° o ‘

2. groups

»3."methods-activities - | T

b. materials . o ) ) .
5. times o | J
¢ - g

. the testing system itself. = o "f ..

- - b et e e

~
. -
.

. {v.
y

=
o
f Q
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After schools decide what they should teach, a monitoring
system serves several purposes." : ,' |
‘ ‘va. It keeps track of how well students are leatning and
iérememberlng.
b. It provides informatlon for specifying the cdrriculum, .
c. It provides infermation for comparing effectfveness ot”-
| &h&ds, materiels, groupings, etc. on st_‘udent progress

\ ‘ o : S s

toward achievement of goals.

q d. 1t sprovides information for facultyidiscussloh of problems

. - . . . !
of instruction.. It makes team work more purposeful, ef-

- N
. -

_ficient end prcductive.i, ‘,_f
?' e. It'focuses the instructiOnaf g:cgram by regularly calling
& "'ito the minds of students, parents and teachers the academic
'-'behaV}orsthat.are being sought and developed,;
fnformation reinforces the prcfessionel nature of the teacher's
and the-scheols task:” From thetthﬁee yearsrexcerience with BEST
.in_Brentwood, a.teaCher survey (SeedFOUrdief.Midi,LMay 1975) c1early

0

indlcates that teechers consider the information in choosing the .

materials, means and methods of instruction. ‘They frequentjy'and o

S

‘regularly report that while the‘system.makes evaluation dnd assess=
ment of student progress easier, It requires the teachers to make:

more and more decisions. .

x,
.

A constant flow of decisicns about individual students must

s

) . '} ! . -
be made: there must be an assessment of progress toward each ob-
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jective~ there must be determined priority gpder for selectlng

objectives for the Lndividual to work on, there must be established

pattern of organizing the class to arrange for opportunity to an

indivudual to work on hus own problems. . '7 L

3

Decislons about'group progress-are’based on

a. average of percent scores on total tests f.
. - . \"ﬁ‘ . L ’ ) ’
b, group‘percent on each specific objective: _'.

The general curriculum declsaon about student progress, o

_ whether examin!ng |nd vidual or‘group achlevement usually is made

’
. ’
-

in one or more of four usual alternatist"

.- - av" The obJective may have been too’ difficult, irrelevant and.

‘ -should. be eliminated.
b.kflnformation appéars to be insuffictent, calling for the

additlon of obJectives to be taught and tested.

e Timung is inapproprtate. That‘is, that the obJective

’ Should be rescheduled to appear in some other part of

the sequence of currlculum.v

v 4

d. The tests themselves are faulty and” items should.beh

“rewritten or replaced. ’

."

Sy
)

The Information that provides a basis for decision flow
. naturally from a criterion referenced evaluation system. The,in-
formation produced by each C.R.T. should include the following

3

hminimum:

a. . did the student Tearn the objectives just taught?

)
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b, hwhich objectives will be taught later - which should be

‘v pretested? {to determine Who needs instructions and who‘
dOesn t. % | |
<. what does the student remember "from obJectiVes taught
gearlier ln'the course. That is, what is his retention?
" From this information a teacher ahd student can proceed to

‘examine the Repofts. The studefit® s report’ (sed fig. ‘10) gives in

graphic défa?] his performance on a set of objectivesfthat had been',

~

. specified. In the di'scussion with the teacher and examination of

. R EY ’

his own the student gains fnfdrmatIOn which ‘ : ) - <
:'a. clarifies objectives - only worklng on them gives a

nearly complete account of the behayior'expected.

i, b. immedtately reinforces behavior which brought about success

for an objective. The teacher's awareness of the behavior

and the.suceesé o; failure.make it much easier to decide .
about reward;ng, re-inforcing‘or helpﬁng‘the student t$7
"’;-:f"-‘:"avoid specific behaviors._ In many ways, ‘%is activn;y is
'5; Iike correcting teacher-made tests. However, there is a |
. great difference in the amount and Form o% reporting pre-
’instructional, post*nnstructiOnal and retentlon behavior.

L . e o «\
‘ Akt
In making decnsuons for group or whole c1ass fnstructkon.

"How does one .90 about donng thls? By methodlcally analyzung
and_interpretlng CAM feedback data.” Thedmethod used involvess

B } (I)Adetecting logical" indicators of progress or a Tack of

* . i A .‘%
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. conclusions (i. e., most probable c

P

slower’ones.

vshOUTd look for'indttathrs.thatvall'is or Is not going wérip

:

=

6o

o

progress, (2) listing thefpcssible causes; (3) }&sting the

e),,(h) llsting alter-

native solutions and, (5) maknng a dec:sfon concerning what

must be done in order to benefit the student--the Tndlvldual*-
$ S N

to help him to learn better (L.e., se]ectlng the best alter- |

native).

)

-

<

you might answer,4'Everywhere.

£verywhere'

.

- .

[

¥

This appl|es to "fast" students as well as the =~ . =~

o
.

. . S o
" If anyone should ask you'where,.in CAM feedback, one.

»

in this case, includes during the‘entire

pre-instructionpghase (pretesting) fmmediateiy after in-.

'.struction and in the entire post-instruct:on phiase.

what are ‘some of the thlngs that can happen: durPng these

¢

phases? Well

‘\

here are a few.

N

During the pre-lnstruction

phase you. may fand that the student eather already Knew the

subject or’ that he learned all or some(pf it durlng that phase.

p

A high pretest score . andicates one or more of theSe possnbil-

itieS. h

-

LS

¢

4

[y

t -

1
LI )

o

A low score In the\ihhediate postrinstruction phase in-

'

dicates that either some deficieney exlsts ln the student s

b .

learning or the efflclency of the anstruction or both

b

And,.'

-

.

.

»
-

L

a decreaslng posttest score |nd|cates dimanlshang retentaon.ﬂ'“

C e et

There-are many other indicators. "’

. ~ . -

1
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. the detection--analysis--process. What to do about 1t is the
. . declslon."} , 5 "
Y . .
x,’ Ly .
. L - ;
@ ¥ .‘ . v
[ A\? ~ ‘ : H A
t‘_v . ' - ’ l‘ . " " ¢ ’
. " . o . N
. , et . - -
: . ¢ R o . .
. . 4 1
< . LY Lo . N ‘ . .
S « . - L) . -
N - S !, . v
Y - o - )
o b N .
1 i , ’ ) ‘ . - -
AR o _/ ) ‘ ' .
] - R . . r
. e
.‘ .. - i € i . \ - .LI ) ,
“' . r ' -
' 5" SPPED, lnstructional Modu]e 3000 New Yor‘k State Educatnon Dept.,
L 1972., W|ll|am Gorth, Rnchard Allen, Roberﬂt 0'Reilly.
) - ‘a
- —
R . IS !

7 L . . gl 3
Full Toxt Provided by ERIC “ i . . B .
. . . . * : - X . o e
. - . PN o Ay b0 8
N . “ - " e * - Rttt
- » 1 il 2 ) : i




."_._71..

MasteryQTesting,Component of BEST.

-

pehdix D) are a. necessary extension of the trend monTtorIng.

-

monitoring tests on few (maybe one) items per obJectlve.

g3 -

.Testing- tests many items: on an objective (5-]00 or more)

Testing as indicated by its -name tells a lot about

-

(0ne obJectIVe) The uses of Mastery Testing are:,

i <

.

Mastery tests, (See Ap- *

ca i

Trend ;
Mastery

Mastery

ttle bit

-

ot

' ‘

.

L

a. for additional information - student performance 0nvtrend

) A

testS'does_not sat}sfy teacher that student really knows

v

-

-or,doésm't know an objective.

. ) . . e o ~
- - .

§ b.,‘fongconflrmation_r Teacher wants to know.the-extﬁﬂt to

.-

. which the student willfperform;on"an objécthe.;
data wiil;giVe onejout'of.one'test ftem correct or in-

A

Trend

’correct for any objective. R -
Mastery test w:ll report 6/8 or 8/8 or 0/8 correct.\vTh‘f ",

*
- :_‘
hyr )

_teacher gains: added assurance about the level ‘of student performance

~and the reliablloty of his performance on a partlcular obJective.

+
. -

In Brentwood Mastery tests are in the storage rooms or media

A

centers of each elementary scHool A~feacher aide on demand wulL

\ ¥ LT

run off a dlttO of a mastery test. Teacher wnll admlnister the C L

-

test. The alde may correct the test, using the answer key " The’

results are fmmediately forwarded to the teacher for instructlonal

,
-

N

: decisions based upon both trend and mastery data. e v
. l ° -~ )
SN / < N
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'VIII._lmplementatlon of the BEST Prog“am |n Brentwood

'of worklng in Brentwood.

; atjzation of i

..72.. o . _

ln 1971
Dr. Robert O'Rellly, Chlef of the Bureau of Research and Cultural§

) Affalrs, New York State Educatlon and Df. William Gorth of the

‘a 0

' Unlverslty of Massachussetts came to Brentwood for a dinner meeting

L) -

wuth Dr. Arshur R. Bnﬂ@ger, Ass:stant Superintendent and wlth me,

\
.Dlrector of Curriculum K-l2 They had a sy§tem they/were trynng to

sell the Brentwood Schools and they were aware’of many advantages
/0
Flrst;fthe size of the school district.

= ©

With 22,000 students at that time, Brentwood fankad as larg‘st

afte; the big s'ix cltles. Secondly, the Brentwood Schools had de-'

’

Veloped‘aﬁreputatlon for lﬁhovatlon in currlculum.- A slx-year Ford

» s

;4Foundat|on School’ Improvement Grant (whlch ;hls writer dlrected in

P d

l966 1967 and l968) had resulted in the publlcatlon of several

programs which were d|strlbut3d nationally. -~ - ' -

The CAM system theyadescrlbed seemed hopelessly complex at

that first meetlng, yet, there was a great- appeal in the system-

information that was offered. Qr.'Brleger'and | were
p . , . .

aware. that our scores in reading and math had been'decllnlng at a

rate greater than the state average; We had also become caught in

. r

- budget squeezes whlch forced the elmnjnatlon of supervnsory p;sltlons.

i

Our class size was (and is) the largest in the area.a Even before

) we  were fully aware of the understanding of- the potentlal of the

program, ‘there was an'unwrltten understandung that |f we pursuedv_

our interest at all, lt-would be with the committment oF‘very little




1t

me with various descriptlons of the system.

tunity to improve the instructional program.

F . -73-
: 3

‘mohey.,
cial support from the State Education Department and from varfous

< . . .
¢

" government sources,

1 had.been Curritulum Coordinator since 1968. In those

. earlier years, we had coordinators of Social stdies, Reading,

Science, etc. Since those positions had been lost and we stitl
had twenty schools), 22,000'stu8entsand important éurriculum
proBlems, my first Incllnation-was'to try to find someohe else to

pursue the information glven to us by Dr. Gorth and Dr. O'Reilly.

I went to Albany for further talks with Dr. O'Rellly and he provlded

Slowly the potential
for monitoring instruetion became clearer and clearer. Though ity

’

still seemed difficult to find the tfme, as | grew to know the

program better it became evident to me that ultimately this project

‘was deflnntely part of my responsibility, and further, an oppor-

.Dr. O0'Reilly’'s
definition of Curriculum as '"the set of behavioral objectives' at
’ffrst'seemed,an overstatement and yet there was enough of a "truth=

ring" to the statement that it distouréged,my assigning such fund-

-amental curriculum work, to some other ddministrators.

For several

* people == wi thout. any success at all.

. hd v » °- \ . ‘. .
weeks -1 studied the program. ‘I even tried“explaining it to other )

evident that'what is really an incredtblu_simple'cohception-beqomés

v

We were assured that if we qualiffed there would be finan-.

»
-

This 1s when it first became

~totally tangled in explanation so that the uninitiated ysually;re; i
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e

-

.o

s".celve a messagevthat says somethlng llke,'”There are’ SO, many

"accompany

IR a ’ .-7u- N

“ 0 T

hallt)

varlables, obJectlves, computer93 numbers, etc. that I'll never:

) reallywunderstand thls." ”lt»was a great rellef to dlscover that

only the prOJect manager had to understand all the educatnonal.lm-,d'-f

N [

pltcatlons and only the compUter-programmer had to understand aJl

thé&computer lmpllcatlons. It was entirely possnble for péople to

.

use the system without understandtng the relatldgshlps. b

- 4

.-

Dr. O'Renlly was good enough to arrange for a vusat of Brentwood
: o A

personnel to two New York State school dlstrncts whlch were at-

- -

temptlng the program. b _ N . ety

; . S o

B

Ch ang the lndlvudhals to go on thlS trnp was Ihe subJect of

I L 0

long duscussuohs between the currlculum coordlnator and the ass:stant

Y

supef:ntendent. The people selected for the- tr|p were llkely to be

A A B

the people who would try the system'lf we ever proceeded to that ..
A .

pount. lts |mmedlately agreed that an thosé people who would

q

'(, ; © e

WOuld ‘be prlnctpals\ o T T

.. o W

€ .
" .

In selectnng three prlncxpals from among fourteen, certaln ,

E s
©

crnterla had to be followed fh L

[ » M

] v : "-‘

lnnovate.

LY
A S

, to attempt“the‘brogram, should'lt succeed

¥

‘e

R

:\03 They had to be prlhcnpals fron among our sux prlnclpals

[ .

- of target schools -- the target schools belng deflned as

o] They should be prlncapals who- had shown a. w|ll|ngness to . o

S BT 0 Lt . . Jh
0 " - . . &
v o4 - M .

' ; .%: They shpuld be op|n|on leaders who could |ﬁiluence others ‘o

o
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~

C1t was constructed for large group, small group and lndiv duallzed

;75-

those wlth students from famll:es recelving aid to

dependent cﬁlldren. o

n

lf we were ‘to’ spend any money at all on such a prOJect it

- -

' would certalnly'have to come fr ESEA Tltle I. funds from the

K

Federal Government. Given all'the needs adﬁ restrictlons,*three

were f|nally chosen. The_first cholce-had been a math‘speclallst 3
o —r K
for. tralning teachers when~we had Ford Foundat:on money . for, modern

.
“Wom . )3

math.

v

known opsnron leader.' The tH@&d was new to our dlstrnct but with
\;r) o . 4
many ‘years of expersence in other dlstrlcts. He often had demon-

*
-

strated a wllllngness to innovate. Each was approached ‘The

N

program was explasned but theregwas ‘sudden surge of' enthusuasm for

~

the_|dea of‘a monsmorlng program. " However, they agreed to.go to
‘Ballston Spabandito Greece, ‘New York. 'i B at
& L e
On’ thlS trlpr the declslon to go ahead and attempt the. program

was really m5de, though lt took Board of Educatlon actlon at a

The fnrst school was vlsuted -

t

It would have been dlfflcult to flqd

later tlme to make lt offlcial.

.

Ballston Spa Mlddle School.

anything that resembled our own school dlstrlct less. °lI't was a_ -

. ; N

“ .

: very large, ‘modern, - expenssve bu:ldlng to house grades 6 Eﬁ and 8.

.a" .

) nie by o i ’

lhstructlon in open Space. The varsous ageas were brsghtly decor- o

- .

The second was a long establlshed prlhcnpal who was a f?_“g.{.,

N .

ated 5 The stafflng patterns were evenémore rembved from our ex-' )
~ ¢ - Fl -
o k] . . . Ty - \
' ~.perience. ‘A team leader, or grade leader worked wnth other'hembersz
.' ‘s . -’: L . . ) » "._ .
v! 4 ' - . LR R . . - ’\;.' . X t ' g
- = - 'R - — v
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- constructed.

’

»r

»

,perfornancen
- RS &

" the reborts for each individual teacher.

-76-

of the staff to develop obJectlves in each subJect._ Tests were
Upon conpletson of unlts students were durected
to the test area where,testscwere administered;and scored by aids.

CAM tests were sent to the Data Processing Center'which produced,

Everything seemed to be

4

" working very wefl and yet the |mpact on our group “from Brentwood

¢

was negative. Everythnng was so new and expens:ve, SO much man=

%
'power was aVallable that it seemed to us that these must be the A

.
1

factors that: nade CAM "go" in this schooLwlstrict‘ It was for-~
tunate that'Dr. O'Rellly had arranged for us to v:snt Greece, New

York as well. In Greece, we: stlll found a better personne1 sit-'

uation than we could have.

Yet thevproject seemed to be getting

started in this district which in many ways was not too far: re-

L

The teachers and administrators'we talked

to were: very posstlve about th|s program for |mprov1ng student

.
2 L -
t - 4

On the_way home, we d|scussed how we go about g|v¢ng

. A
moVed from our reality.

it atry in Brentwood.. s _ - 'h‘ e
The natural.step was 'to get permission to have some people
. . - F ! . .
trained in Comprehensive Achievement Monitoring.

; .
b [ L, -y

‘It seemed natural -

" and necessary to tnclude teachers in each»of the three buildings _

' . »-

Just as naturally we thought

ra

where the program was to be trled.

of those three teachers as phe team leaders/to he]p tnntiate it

in each of the schools ‘ The same pferequ:sites seemed«to apply to

[y

‘the, teachers who uould help this program succeed They needed to

be lnnovative and to be opinion leaders |n each of thelr busldlngs.

T 2
(] . S . > )

' 8&)(&" v ‘
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" Once the teachers were selected all 5|x people went to a one week
workshop at the University of Massachussetts. Dr. William Gorth-
conducted intenS|ve, all -day programs which. descrlbed,demonstrated~ .
and simulated_the CAM operatlon. 0ur three principals and three
teachers returned.to Brentwood’as authorities in mon|toring'in- |

.struction. At this point we- had enthusiasm and kngwledge and .
R - ‘ . l”‘// ~ ¥ N .

; nothing else.,,Yet; we decided to implement the program...In

.

- order to implement the program we would need’objectlves,-test
items, tests, guides, answer sheets, etc. etc To get organized ,

~ for prqducing and later carrying out these tasks we desculbed the

e
-

"following organlzation. (see fig. 22) _7: N

It was declded that the D|rector of - CUrriculum would be,the

'proJect manager. The director would report to the assistant

"superintendent who ‘in turn would report all phases except evaluatlon

.to the,superlnﬂEndent. The adminlstrator for evalhatlon (at that . _7ﬁ
; time ‘én Staff for ESEA) was to report evaluatlonfdirectly to thay

:superlntendent The dlrector would assume responsibxllty for all

“relation%; lnternally with prlnclpals, team leaders, central office,~

';‘ ) students, distrlct currlculum committees, Data" Proces$ing Center and’
. v

AL : _ Y _ :

o ) .the State Educatlon Department. : R . s

[4

At this time we also carefully deflned the team leader's role.

N

"(see ng. 23) ZThe team leader would carry on dlﬁect.llalson be-

tween faculty and princlpal. He would cogduct |nfservice workshop$+

for |nterpretation of data and explanatlon of pnocess R

I3 ‘v ‘ s/

X R f} o 86 _; '_A"~, : SIS B
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) o +.- - PROJECT DIRECTOR'S ROLE -
 SUPERINTENDENT <———i— EVALUATOR
ASSISTANT .
-~ SUPERINTENDENT .
. T PRINCIPALS - N g _' S
TEAMLEADERS < -  NU . © &b ' __—¥ DISTRICT MATH
% v _ \ et COM MITTEE
e N DIRECIOR o
FACLLTY &) STUDENTS . - : |
' . DISTRICT READING . |
. ~ COMMITTEE
L DATA "
. c, PROCESSING « - . g
| . 'CENTER . . STATE EDUCATION -
i . _:© DEPARTMENT ° | -
- ' ‘ - . . ) .b
. . ) .
| ADDITIONAL DIRECTOR puries: L I %
1. SCHEDULES FOR TESTING, REPORTING.
2. CONDUCT MEETINGS - AGEMDA, MINUTES.
3. REPORT TO BOARD OF EDUCATION AND PUBLIC.
L. 'ASSIST SCHOOLS
A. IN SERVICE FOR FACULTY .-
- B. ORIENFATION FOR PARENTS *
A 5. SUPERVISE PRODUCTION 0 QUALITY CONTROL '
A. OBJECTIVE
B. ITEMS .
% C. TESTS
&’ o ] | * .
?ti&jf f:='i' - o . L (Fig. 22) - Chart {1ustrating re]ationshnps

o s e : for. prOJect director

'<_‘ B o B o 8*71
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TEAM LEADER'S ROLE - * . .
: e - - \ . ,;. ~° ‘ ) ‘ !.
\ Y . jg .
, swmmeman ;i'r supaumm)mr ' v
", DIRECTOR ’ 'PRINCIPAL
DM'A PR ocessms '
: CENTER
| STATE EDUCATION
* DEPARTMENT - ..
‘.‘ ’ﬁ\ o
" .
© FAGULTY ] .
RULE! - | .
1. PROVIOE TESTS, ANSWER 'SHEETS AND PRINT OUTS FOR TEACHERS AND STUDENTS.
2, LEAD TEST PERIOD DISCUSSICN WITH STAFF. FOR:
.:+ A, ANALYSIS OF DATA- ST
'~ '. B. STRATEGIES FOR CHANGE ' . .
J* - . MATERIALS, PRACTICES . . g
D. ON-GOING RECORD OF DEFIGIENCES IN oauecnves, n‘a .s, TESTS ‘
E. ATTEND MEETINGS AT DISTRICT LEVEL TO Sk lARE CONCERN, MATERIALS,
~ PRACTICES
’ o, .
P4
; . ' (Figs 23) = Chart \llustratlng relat!onsh!ps
“~ . ' o o for team leaders
~. .
.« / y
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caming year,

'test'items for them to work with,

~80--

_On their return frdm the University'of‘MassachusettS:jthe

]

three teachers, now team ieaders and three princapais began an -

Tntensive effort to produce the material needed for.testing in the

II

We stockpiied all. avaiiabie banks of obJectives aﬁd “

~The 10X bank; The Qowner s

1

1

Grove, Pa. bank and the \State Education Bank were all very useful.

v However, the work done i

Greece, New York was more-heipfui in the

initial trial.

.}
.

One_ofith"Eariy and key dEcisions_made,wae'to test

1th§ existing curric?lum rather than revise it. . To do -that, the .
Y » T

v

ugh our text books activity by activity

" members of the feam went th

given a model

to find the obJective that sh uld be implicit in each exercise.

4.

Once iisted by- grade level theYtask became the writlng~of at-
least ‘five test items of'equnvakent dlfficulty, reliablllty and
. gince a great many'me:h testé'were~available and since
_4th;15th‘and 6th‘grade math test'items,_similar

ftems can be produced‘ This part of the task

K

proceeded smoothly:

 great profusjon.
Hone’of the- hers who would use this

monitoring program had . (to our knowledge) ever heard of such pro-

.\.'

4

\

grams.

Therefore, it became necessary to write a guide for teachers'

to help them use the material

iearn so a guide would have to be provnded

'gether with answer keys.and\tests,~aii the material
to be coded for the computer. . -

“In Sgptember, a joint faculty'meeting was held

Vs .4

Students am;/yarents also had to

or them -as well.

To~

'wouid then have

for the three »
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schools who were going to part|c1pate in the program.

A team from

»tence.

About half of ‘the hth, 5th and6th grade teachers attended
The attempt to exp1a|n the CAM system in an hour and a half was

too ambltious. It was a very warm day in the cafeteria of Northwes

’

Elementary School. Teachers quuckly became impatlent‘with the

complex systems that were being presented schemat!cally on acetate

after acetate. - (' . . :
This.was to have been?the "kick-off', the inftial‘step in an

in~-service course of about fifteen hours for training teachers fn

[ g

Comprehens;ye‘Achievement Monitoring. .

When this session was concluded

- teachers, principais and team leaders and members of the Bureau of

Research and School Affairs. WIth llttle support, | made the - de-

cision to omit elimlnate, sklp and otherwuse avosd the Jn-service
- I

education part of the preparatlon for and implementatlon of CAM.

Th|s turned out to be a: key(deg)siqn for many reasons. lt was

,f

made for the follqw?ng reasons'

1 held'd?scussions with other

' the State Education Department came to conduct an Introductory sen-

t

&:k

l. . knew there was a natlonal obJectIOn to accountabi1ity |
‘ . . - .
develdpung in. teacher groups. - e ’/(

2. | knew that a previous attempt to implement this pnogram

in another large Long Island Schobl“dustrlct had been re~ -

P

kNS

¥ - -

Jected after extensive in-serVI&e educatlon.
X

A

3. ! belleved (with Socrates and Dewey to Ple some deSIrable

Y
&
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. a very basic, |mmedlate way

’ about/Ere technique for randomization of student groups or test B

of teaZEERs and thousands of students l often look back to this as

- of Research made some.contacts to provide us with computer processung

- the banks of information and- generate reports for our schools. At

' perSonnel which represented Grumman Data Systems was probably

. pleted work on government contracts which lncluded the “nan on the

‘since 1968, there pract|cally 'was no- Tnstructlonal appllcators made.

82~ .

1
.

company) that the teachers would qulckly and almost ef-

fortlessly learn the system if they would only~admlnlster .

-

the tests and then work wuth the stugents to interpret them.

Thls is the way It has developed We now have hundreds of

teachers who really are qualnfled ln operatlng-wlth a monltgiing

system, They bécame qualified by getting and uslng informatfon in L

They mlght fa|l ‘on an exaf questlon

-

ltemS'(which our computer operator has to.know) but thag has .

nothlng to do with help|ng their students learn.:
/

gram has been operat|ng successfully for three yearS'wlth hundreds

Now that the pro-

one of the most lmportant dec|5|ons contrlbutlng to the program. '

0bta|nlng Computer Servl;es' Though Brentwood had a computer

A}

lt was used: for payroll, schedullng, and«report cards. The Bureau'

ofvthe program. For a charge of 25¢ per pupll they were to put up

. N—
several early meet|ngs the fnability of techneclans and educators

to communlcate nearly aborted the program
@

The-quallty of the = - N

- >

intimidating to. publtcyschool people.

2

Some ‘of them had JUSt ‘com-

- . . [y

o g e B
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moon" project. A great deal of patience eventually prevalled A

y

"set of forms was devised and obJectlves, |tems and student in~

~

"problem to manifest itdel

- ~

formation were palnstakingly'coded foc the computer. One early

o v
was that of the 20 mile distance between
Grumman Data Systems a%d Brentwood The telephone was often in-

adequate. -

Much time was  taken by druving._ Eveﬁtually all of the
|nformat|on had been put up on the computer and print-outs were

@

delivered for proof readinga Here we began school districts real
|ntroductlon to ”quallty tontrol't because even when we proof read

carefully, mistakes were made in the correctlon and coding Process.

s

These mistakes, of. course, returned in the flnal tests and student

»

lists. But in early October! we were ready to test, we thought.

-

The First Test: ln»fhis first trial therd was an answer sheet

provided to eachistudent but the\student»hadrto print his own' name,

T

_number, teacher name and number and homeroom etc.

fhen he would

Special 1 BM penclls were requured for marking these

¢

take the test.

forms;‘ When the students had completed the tests, the answer

v

'sheets were collec;ed and taken to Grumman -Data Systems for scorlng

L

and reporting. Ve awaited the results whlch were supposed to cdme

in 48 hours. The furst test took more than a week‘and when the-

B e ,

fesults becametavailable we recognrzed that many‘problemsghad yet
i ,f‘" '

“td be solved. The most lmportant problem was accuracy. 'Several
I - )

" “things, Jt seems, have to go wrong when 4th, Sth and 6th grade

]

students wrlte down lnformation by hand to be copied by key. punch

B - . v

.

PR
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2y

student s'use.

8- | -
.operators. _ : ‘ o 1*5
| a. they nake mlstakes - e "' o
. b:”,some of them haVe-handwrltlng which defles anyOne S.
o ;.readlﬂg,sklll° “ o - B ."
c. some key.punch operators make mistakes.
C - As longvas we worked wlth Grumman Data Systems we neyer reallj

SO'VEu this problem. Through.careful checking by team leaders and

aids, we reduced the'numberof errors. '

e

We neverhad enoughleM penclls.' They disappeared at amazlng

We cut them in half to double the numbers but still couldn'

.

uheep up. - L ;:;

rates._

- . 4]

-‘: Heetlngs were held to try to lmprove quality control 1t did

[ - ‘

|mprove but never to a satisfactory level )

s “ w A

t

lhe turnaround problem threatened the program most. severely..-'

s

There is a need for lmmedlady in returnlngvresults for teacher and

S -

Last week or two weeks ago ‘seems much too remote.

A .

~}"' . Desplte numerous llttle and blg ‘events that were not supposed"

L
&

*to ‘occur but did with regularlty, the teathers and team leaders .

’ o

i malntalned a posutlwe ‘attitude about monltorlng.

An lmportant

. . * 3> .

factor may have been that coupled to the complete omuss:on of in=
servuce lnstructlon we had repeatedly announcedwto the teachers

that the program probably wobldn ‘t work. ‘We told them that .our’

expectathns forythe first year were that we would learn to.give’

a

N . : o 7 <8 . .t
 the tests and interpret the results even 7if those results were' not

»

mra,;‘

»as,
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3

,vvhat they should have bEen. This‘approach was taken becéuse we

2}

had had,sufﬁicfent experience-with brograms’that_promis

,
®y I'4 ! ‘st

M .'l’,

productivnty in the progranpwould be vnewed as a pleasant surprise.

Descrnbing the possibnllty of fanlure and the expectatlon of much

—n

less than total success helped us with .the faculty. They appre-

“clated candor. and realism in educational innovation.

Throughout the period the State Education Department main-

—
.

ained its lnvoivement with us. Iheyohad contracted,Dr..Shelly

. Harrison of Technovations (Later'- Public Systems Research) and

.

‘-

and Gruhman Datd Systems. Members of Dr. O'Rei ly s staff visited

- regularly. The Bureau had contracted Dr. S. Alan Cohen (Nater

author of Random House}High lntensnty Program) to develop-objectives,

.
7 . 3

and test ltems in reading. A steady‘Stream of prelimnnary work\ln

readlng kept floodlng the currnculum office. The-math mon1torlng

- +

desirable to monltor readnng as well “since our scores had been-de-

v, P
. W

clining. Besides, We now had a staff of teachers and team leaders

trained in monitorlngrsystem;. The system woqu be the same no.

matter what subject was monitored. By_the‘Spring»l’had announced :

a

‘that two. schools would begln monltorlng Behavioral ObJeci”ves in

o
e}

A readlng. The BUreau of Research had promised an extens:ve set of#

.

3 ?bjectives wrth many-valndated test items for each objective.

kS ’

program was benng pralsed by studen€§ and teachers’ and it seemed e,

agic
CUrés'that"we decided to minimize expectations so that’ -real

Stony Brook Unnversnty to be & liaison between the Brentwood Schools

-y

~

.

Al
- A
S

Lo -
‘ =l

~ .

" ° di
. ,
© :

™
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i
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| planning to test in‘reading‘as_weii,

-
.

-
7

. -86-

<

.

7

(\:’\

It was, to hear it described, merely a matter of

-~

-

material and installing the system;

e

choosing the «

&

Also in the Spring, at the conclusion of the first year,

Grumman Data Systems announced that its ra;e would increase from e

4 N »

Since.we.wege::f;

e .

25¢ per pupll to nearly 60¢ per pupil per test.’

cost of $1.20 per pupil per test period,

this would havé meant the )

* both programs.

If students weré in .

books and supplies.

.

cents charge in the first place, the new cost was absoiutely out

@

L

’

v

of the questnon.

'

—

[y

l

:This was more money fhan-We were;sbending‘on'text

¥

’ . =

L ]

v

Sihce we- couidn t reaiLx affort the twenty five

s
i
<

in discussing this latest probiem with Dr. Hanrison, he in-

1

/program-our,district computer'to perfocm

LT

N

o

"formed me that his orgaﬁizatlon, T chnovattons, could, for $4,000.00

2he¢monitoring tasks at -

much less than 25¢ per student. . I
. imuitaneousiyﬁ in soap-opera fashion, Or. Nannini, the

: . < S
“Superintendent, announcedAhJs resignation effective in dune.

'ﬂimmedlate signing "of the contract was necessary.'

‘fstudent performance wouid m|t|gate in my faéor, if not Justify the

Dr.
.Nanninl was reiuctant to authorize the programmlng hecause he - ‘\\

thought that such a' decision should be made by the new superln-

tendent. However, if our computer was to be programmed by September,

] sngned«the con-‘.g

-

tract without authority to do so. My assumption was that improved

o

L]

act. “Dr. Harrison’ and. his crew frop Technovations Qegan the work .

-
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N in the summer. From the beglnning, Mr, Joseph

[

Rotolo, the school

.

dlstrtct s Coordlnator of Data Processung sald that the program in

Both math and reading.

.

£

., Fortran LI would ". i ? ' | o ] | *
a. Dbe too_s1ow’ ‘ ) - . |
b."not_a]lom for‘all the}students that Brentwood wou]dvpave

LT 'to.put in the program if the program viere to succeed fn
‘ , y 2 . ;

In the meant?me, hr.'Di Eietro'Was made.sﬁperintendent,ifl Rnew

'that it would generally be his viéw‘thaf'anYOne who committed_the .

scbool d:strict to.a $4,000.00 contract wnthout authorlty should’ be

/ * .
= |, fired -- not an altogether unreasonable ponnt of. v1ew.

~ « =

To compound the difficult and complex, I received a telephone

’ -

call from Dr. 0'Reilly informing me “that the objectives and test

the reading program to which | had committéd myself, the district}

-

and the Data Processing Center.

v

~

\

_items and financial support would not be available for installingk .

If the first year of CAMemath .

.

.

testing had gone well, lt s endxng promised to be an écademic, s
social and personal dlsaster. o, : e '1 . )
- Things could hardly have been worse, sunce there was also a
“recession and a shortage oﬁ,gobs that Spang,mmﬂvia‘
) . ) . In the-Spring of-1972 the Distrlct Readlng Comm.ttee was ready

to make its recommendation to the Dustruct Currlculum Adv:sory

- Council - the Curriculum Goordunatpr is chalqman of~this council
- - 4 " . .. . o ’ Y
' “‘which recommends ‘programs and materials ‘to the superintendent of

[ . . )
& . ’

L

RN
-
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schools., This program gcarried a set oé behavioral objectives In
K S ~ » .

reading comprehension. Even wkth this adoption there would not have

been sufficient time to write allk the test items. However,\a strat-

. . e ’
egy. for extrication began to form. | called. the salesman to my
office and told him th; | had heard that,the reading’ committee

was going to recommend his series for adoption in Brentwood. Hé

«
"

indicated that he had'h'ﬁard' similar rumors.himself., | then ex-

plajned to him that as chairman o?;ihe Curriculum Advisory Council

. -

i ¢ .

| couldn't possibly'allow\such'a recommendation to'ék*héard, much

to the superintendent if the program was not accompanied

- -

less sent

by four test items fof~eéph ohjec;fve, He took the news well and

. recovered QUicklyz He célleﬂ his main office. There a vice presi-

dent called an editor in Denver and within an houq%?here was an

) ég;éement to providé test items if the program was recommended by

the‘ReéE?ng Committee, the Curriculum Advfsory Council and the

Superintendent. Now there was a slight hope that the reading

[y

In the meantime,

monitoring program could be delivered as promised.
the original CAM math team was going to work for _two weeks to

rewrite objectives and test items/which had demonstrated flaws in

the first year. This was to be a major strength of the prqgfam,

that in a period of time from constant rewriting there would emerge 1

“

‘a program completely tailored to the peeds of our school district.

\ .
As the first bjll from Technovations came due, | arranged for
x 1 .

payment with ESEA money that we had planned to use to pay\Grumman"

~




yet been made for the final payment.

-89~
Data Systems but that amount was now e{hausted and no provision had-
) . ’ S ’ - ]
"ﬁy tHe end of the sumger the-publisher, true to his bargains-
supplied four test‘]tems'fon each obj%ctive but they were not ‘tn o

usable form for monitcrlng program purposes. Their chief defect '

) was that nearly every item required multiple behaviors-on the part

“of the student. In a panic the last weeK of the suymmer | began to

-

rew;?te the test items. .For the next six weeks | wrote every day.

A2

In 3arly September we began codlﬁg the math for scbr}ﬁg»on our'own,

' L . N\
computer. ‘

s

4

N

Another bit of rescuing as the Fede}al‘Pnojects Evaluator in-

LR

formed me and the Superintendent that the’students'ih the menitoring

program (see eya)uat!on.sect{bn) had in fact made greater gains than

the Control Group. This publicatﬁoh gave added: impetus for going
on with the. math program. After publfcation of the results, I;

submitted the last bill to the Superlntendent with a long e;plan-
at\on which“he accepted - However, many of Mr. Rotolo s, pre-

«

dictions‘came.through.as we were through the first semester without

[

testing in reading. ‘ )
The program on our own ccmputer-was slow. . ‘We were n9t gétting'

the rapid turn around we\had been promised. The program worked

only with regular attentlon from the staff of Tecﬁnpvations.,

Around mid-year,of the second year of CAM (Renamsd B.E.S.T. by
r. Harrison as he programmed the comﬁhter) Mr. Rotolo infocyed us
» . r - 4

, . .‘ ! i . / .
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. be ‘less confident of the programs future. By fow, though, the

S
_~90-.

>

that {f he rewrote the entire prdgram, using COBOL computer langd:

we could enter all our elementar9 students in at least four ro-

lack 6f read}ng'program had caused princihals and/team leaders to

-~

meeting attended by aly'interested.part es iﬁ'whicH the ;following

s

_agFeeﬁents were made:
'll. Rewrite pr;gram in Cobol
2. Try reading in-grades /4, 5 and 6.7n two schools
. as sooh as possibl s ‘ ) .

! ° ’ ~

3. Set a schedule /fgr spreading program to all fourtgen‘

(4

' glemehtary schools in‘an orderly fashion as long as @

A

improved stydent performance Justified the effort.

Dr. Harrison /And his crew were finally ready to put up the

. banks for readi g monitoring in early Spring. Two principals who
S // ) : . ‘ * o
had served on’the BEST reading committee were ahead with ipstal-
lation f@‘theif'schpols. The'}eading.consuitanté‘became the team

leaders. Again .we used many of the'strategies which seemed to:work
\ _

~in  Math., We conducted no in-éervlcg’WOrkshops,- We g||owed the
teachers- to learn to use the syg&em‘b? using the system. A pré--_.

"liminary evaluation after only a short trial was very positive

dbout theeffectz:gf BEST on student achievement. ' ff '

-

- B




- on.all summer. . A '

g1 : - . ‘

We concluded the year on a very cheery note compared to the

feelings of the preceding summer. The teams were again-or-

‘ganized to rewrite and refine the program. . One major change was

' needed though; we could not expand the program with the program

installed by Technovations. Mr. Rot"agnow.proeeeded to write

and, install his own COBOL version of the programl This work went
. P i N ’

'?;,5'

in the meantime,-tne reading team of teathers and admin-

t

istrators wereNWriting manuals (see AppeﬁHﬁx.K)- guldes for parents
and student, cross referenoe guIdes (see Appendlx L) for maternals,

reading obJectnve bank (see Appendix M), . test items bank, (see

Append:x N), and tests (see Appendix O)
in rewr:ting the computer program Mr. Rotolg)developed
another re?!nement. The computer would now print all'tests‘on

dittos (see Appendix 0) for distribution to the schools. This

would now take us out of the printing busiﬁess---WhIeh was a’

L4
i

rather large part of the effort. High school girls and "other .
temporary help were recrulted to do aIl the coding for entering the
millions of bits of information for both the reading and math

programs. ' ' ' - . SN
4 “‘ | \ - ‘. N . “
We began year three of the program very enthusiaetically.
There were slight delaye in>testing as final computer adjustments.ig

.
- 14

were made. k . B
nght from.the'BeginnIng the new*program worked with an,ef7{”

"y ’ . : i - u
4 & f . . » - -

w0 .
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. ficiency that was-a marvel for everyone who was involved. Tests
) l ‘ . ° . s «

\

were scored and reports produced.overnlght. Test answer sheets

collected by two o'clock in the afternoon brought all reports back
{ . .

" to each school by nine o'clock the next morning.

t ]

» o
-

e

Another feature that Mr. Rotolo built into the programhsolved
. i ¢ ., ’

90% of ourjquality control problems.,

It was the printed answer

' “to descrlbe CAM and Interest other dlstrlcts.

' a,readlng

sheet (see Appendix P). The computer printed an answer sheet for
every student with all information (names,numbefs, sections,.etc.)

except the answers to the test |tgﬁs. The only wr:tjng now done by

“

"\ ' ’
.
4 -

students was the simple mark sense fill-in.

-

also permltted the use of regular #2 pencils 4fsolvlng another

[ . -

test problem. o, - : . .f r

The Brentwood Op Scan

The proéram went so§smoothly that by mid{year the decision was
made to-add two schools to the math testlng prog¥am and in addition
to add the reading testing program in the original BEST math -schools.

Studjes covering student progress in each of the subject'were'ln"'.f.
r o
progress. The biggest success of the program was now readily evident

s, . N . . °
/ . .
F ! .
/

as~parents~came to meetings to learn How to interpret the test rer

7
SulTs that thelr children were now regularly bringing home. )

' /; ) ln the Sprlng I partlclpated ln a StatGWIde workshop in Albany

.
Fa )

Brentwood had succeeded

o

ln developlng a full computertzed-monttorlng system |n math with -
state coopératlon. Beyond ahat, on its own, Brentwood had developed,

monltorlng system. At this wrltrng-tn“l975, Brentwood Is

. N :_f i }.*
still the only district in New York State:withea full monitoring

St

o

- v 101 ; R :
. _ y ' . . N

T - 2
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LN program, completely computerized in reading. The Curriculum
o X
' i .
Coordinator ?'gz’embers of the Bren twood staff have now entqrtained

RNV

N

S b
hundreds of visitors. We have gone to many other school.districts to

!
s

help them implémept math probrams. We have provided our objectives
and test items to help people éét'star?ed in reading as well.
The hypothesis that this-program would help students qchigve
better results in math gnd reading has been conflrmed. (Seerev-
. %

aluation section) ' . . . /

An added bonus has been the affect development brouyght about

by focusing on instruction. Letting everyone know what we arek

‘trying to do and letting ever?one know how he indivicually is

N .
M

succeeding seems to serve as an Important motivational device.

As | onceremarked to a teachers group, no one has ever met
. ’

.a person who gets up In the morning and says to himself, ''Today

I'm ‘going to do,a rotten.job.' But for some of us it works: out

>

that way because we don't have enough Information about-the kind

" of job we are doing. Providing information, or feedback as bur//—

cormputer fspecialists choose te call it, makes péséible the regular

course correction for both teacher and student.

s " - \

. ‘ ‘

#
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IX. Evaluation. To quote Dr. Daniel Stufflebeam, " Evaluation is

-

in fact a processiwhich can provide key inputs to aid pianners and
) decision‘pakers in making necessary decisions. Evaluation inputs
~can provide these data not jus; at‘the~end of a project or activity
but throughout all stages, from initial 'drawing board' stages ;
through o;eration or implementation to-termination or iongvrange
continuation.’"6
This definition has probably never been more applicable to a
project than it Ig to,our experience with BEST '-‘ CAM ‘- (BEST is

_ the Brentwood‘variatlon of Comprehen#ive Achievement Monitorling)

Context ‘Evaluation

Q. Why did we need a monitoriﬁg system?

-

A. Because student performance‘ha&\ipownga reguiar decline.
Q. How much could we afford? |

A, Lit;le. (seg‘éudgeti Ve finanéed through ESEA.
0. 'Fow mruch could we_commjt to lbng term expehée for maintainihg'

.t

the program?

>

A. Little. (see Budget) .-

k!
Q. What experience did we bring t% the project?
8

A. Extensive work in curriculum development. (see Implementations)

’

A\

6

Stufflebeam, Daniel, ""The Process of Evaluation An.Easy Example”'
Unpublished handout distributed at Cluster meeting in Education,
undated. A '

¢ {
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Q. What'uas the monitoring system that was needed?
A, One that would perferm clerical task and prov!ie
N ! usaBle'informatioﬁ. - CAM.enly_one available which

. ,
met the criteria. (see Problem).
N. g : 1

Input Evaluation

Q.- How long did we have to find a solution to declfhlug scores

¢

in reading and math? -
, . * - . .
A. We needed a solution as quickly as possible. The downward

tEend was threatening to become a collapse.
PrOJect Plan and California Test Bureau s diagnostic math and © .

“ N
qeveral ‘other systems were compared. None met the criterla set

in the Context Evaluation. . The input and the context evaluations
both sugygest a rapid‘move. '
. . ’-.

Process Evaluatien

From the uery beginning BEST was an outstanding example of

an innovation which produced’ its own regular process evaluation

>

for andiyldugﬁs and groups (see Program) It even produced item

. ’\

analysls (see fig. 2%) and error analysis (see fig. 25)., By
definition this monitornng program Is Process Evaluation.

Product Evaluatlon ' o

In 0ctobé¢*$§€4 l testified before a Panel of the New York

State Office of Performance Review (Rockefeller's Klepak.Cammission
[N

watchdog‘pn educatien). The Commission task was to evaluate test-

ing pfecedures in New York State. In my presentatibh;.l made as

i
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‘strong a case .as | could for the use of‘CrIterton<measures to .

- ) ' 7~ N . | -

b Jjudge student success. We had amassed Impressive statistics in .

Brentwood to support this point of view. The most appropriate

4 - .
. product evaluation is the following statement that | made on the '
] R . . . B “4‘-{3@ . .
behalf of the’Brgnpwoéd Schools at opening hearings held by the
* 0ffice of Education Performance Review for the New York State
) ! ‘Leglslature. TﬁérptagistiCS were compiled by Mr. David Holt,
A : e ‘; I . -
- Admjnistrative Assistant for Evaluation. . e
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ta ,?" A - SYATE OF NEW YORK .
¥ \\ 3 | ExecuTive CHAMBER
l.‘_.:: _ OFFiceE oF EDUCATION PERFORMANCE REVIEW
N A e ~ State CaPiTOL ' “
E £5. ALBANY 12224

&b
(32

k'msm-‘r Dirscrn

’

- L | September 24, 1974
. ' ©

Dear Dr. Fournier:

Thank you for aoreelng to partlclpate in the publlc
meetings on pupil testing sponsored by this Office on Octo-
ber 3 and &4, 1974 in Albany. The meetings will begin each
day at 9: 30 A.M. because of the large number of individuals
speaking. : L ,

: We have scheduled your presentatlon for October 3
betwveen 3:30 P.M. and 4:30 P.M. Following your formal '
statement the panel members may want to discuss some of the
points you raise. Please bring eight copies of your state-
ment with/yo Enclosed is the schedule of speakers.

Observerg are welcome fo attend.

The meetings will be held i
"in the Legislative Office- Building
South. Swan Streets). Enclosed is a
tion of the.building. Please use t
One of our people w111 be in the fo

I1f you have. any questlons
at (;18) 474-3342 or 474 3170. We
your part1c1pat10n.

Dr. Raymond Fournier

Dlrector of Currlculum
Brehtwood Pub11c Schdols

Third Avenue and Fourth Streets
Brentwood, Néw Yorlt - 11717 '

- - - ’
» L. 106
- '_ > i . )
P © . R o .
Y

n Senate Hearing Room A
(corner of State and .
map showing the loca- |
he State Street entrance.
yer to greet you, :

don t he31téte to call me
are looking forward to

Sincerely,

3%9 = ®@%
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"{ In |97|, fhe Brentwood ‘School's began a frial of Comprehensive o
Achievenenf h niforlng ~in cooperaf’on wifh‘Pr. Roberf O'Reilly and ?he

| Bureau of Research ‘and’ Cultural Affairs. Comprehenslve Achleveménf Monltoring,

nosf S|np|y déscribed, Is a system fo/ - " . . .
» - - /

a: spec1fy|ng the. Iearn;nq expected from the sfudenf during a semester. © -

- //' b.. fesflng the students six times during the semesfer«“ o -7

c. preporflng to ﬁarenfs, sfudenfs, feachers and administrators the

P

14

being retained. 'Using the computer to score tests and compile re
. ?
porfs made it possuble\*o handle the mass of lnformaflon.

* ' : There-were,many reasons for this méve. First, and mosf compel | i

Thaf despufe curriculum reforms, a variefy of supervisnon strategies
L 4

maferua[s changes, and sﬁudenf grouplngs, chlldren in our schools.were not

maklng safisfacfory scores on ‘norm-referenced tests. We were in a sifuaflon
. . . -

‘_in‘which we didn't seem capable of changing sfudenf performancern norm=,

¥

referenced fesfs, yef we believed fhaf we could feach chlldren fo read and

[/

o ! .perform in mafhemafics. Our experlence with norm—referenced tests was con‘
N

' flrmed by similar, frus rafnon ln schooI dlsfricfs | ike ours fhroughouf fhe

-
-N

.

country.

b4

The BrenfwoodechooIs have more than 21,000 students in-grades K-12.

/

There are twelve (12) elementary schools, a 7fh grade center, four (4) Junior

high schOoIs,and one'(l) high school . Sfudéﬁ;s in grades'7, 10, 11, and I2

L]

. s . are on double seSS|on. ' ) . T A

‘ . 1 B .

t%- : _‘) Brenfwood's assessed vaIuafion per PUP‘| is fhe lowest . in. its area. o
ST Even_w1fh a hsgh rdte of sta?e and Brentwood spends Iess per pupll fhan*

neighboring districts.s The student population is 77.9% White, 5.8% Black

and 15.8% Spanish surnamed. - : e

A

. ,
‘ _ .
) Y é
: . ,
) ;
.




e . o e R Y 7 Suy

v, ' ‘.-,Thrgef Schools . |4.5ﬁ ald to dependesf'chlldren.

‘0;5% BIaCk e, ‘ . ‘:.“‘ .'::..;«r-.,'o«.'--j "'.- .

. 28.8% Spanish surmamed : .
.Griferjon referenced'fesfiqg Is direct and'sfralghfforward. The task .
. > . ; . )
and .performgnce expected are specified. The following example is from our

v

6+hkgrade Brogram:'

T————

d ”05—054b04-00vFinding averaces of whole numbers
- '9.‘, » "
OBJECTIVE: Studefts will select the correct average
- number of any given set-up to flve whole
numbers.

(. ~

EXAMPLE: - A s}udenf received ‘on five tests the following

~ grades: 70,90,80,85 and 100. What was his ;
. . average grade? ,
: . ,(AY 90 ) () 80
, | ) 70 - - (D) 85 3
L ' " . -t First Semester

1 f fhe task Is appropriate, success is ach!eved when fhe student solves
problems of fhis kind. Belng above or below the 50+h percenfile in some: parf -
of the Callfornia Achieve@enf Tests Is rather |rrevelan+ to the feaching and

learning task involved in this mafhemafncs obJecfuve.

Starting in 1971 wg specified obJecflves and tests In Mafhemaflcs for
graﬁes 4, 5, 6. In ]972 we developed obJecflves and fesfs for readlng at fhe

H,elemenfary level. We disfrtbufed the deecflves and sample fesf lfems.fo'

‘sfudenfs and parenfs. Computer reporfs on sfudenf performance were prOV|ded

:

- ‘._ to teachers,. sfudenfs and parenfs.

Students worked foward the obJecflves, and crl*erlon fesfs inducgied that

A

+hey .were succeeding. Performance improved: from test to>test in both math and

readihg.' Teaéhers, parenfs'and principals reported satisfaction that students

were learning. Materials™and activities were being organrfeﬁﬁhjﬂmﬂp—s+udeﬂ#s————-4

- . ~

achieve the objectives.




" other ‘people’*who fook the test. o w

- that students can perform,vone~half the population must be below t+he ‘50th

percenflle on these tests. —_—

~ A4

- . ‘. . . . ‘ LIOBQQ - LT - ) _y. _V . —(“ -, e ’n,:’

Yo

stiil fhe'queSflons were heard "How will they do on normtreferenced v

1S
¥

fesfs?" "How will fheY compare fo t+he -norm?" . L .' S ,.Uivf

' [
- b4 2.

1t ts somewhat a surprise : fhaf students wqulng ln crlferlon referenced

- [} .

lnsfrucflons have regularly lmproved thelr performance on norm—referenced

fesfs slnce 1971. lf places us ln the poslfion of using horm-referenced

'}

testing as valldaflon for criferlon referenced instruction.” The dilemma

occurs because crlferlon referenced lnsfrucflon defines success as fhe per— o

V L]

formance of fhe fask while norms deflne success as a- poslflon relaflve fo
“While dsing the data frdn ncrn;referenced’fesfs to demonsfrafe«success
of our criterion ref renced lnsfrucTIOn; we are uncomforfabl%}because it may
be lmpllclf recognlflon of, the power and accepfance enjoyed by the_ norm-
referenced tests. Yet, fhe fundanenfal flaw of norm-referenced tests is. fhaf
only one—halﬂ of fhe populaflon can succeed by being above the 50fh'percenflle.

)

One-half musf fail, regardless of fheulnsfrucfion. Regardless of the tasks

g

e T U S

@x' L 112
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.

. CHART | is a comparison of mean scores of chlldren in the three ESEA

va_vanfaged to fhe mean scores of fhe ofher three farget schools. The
- test used In “the comparison is fhesmafh compufaflon subfes* from fhe

Californfa AchIevemenf Test, Level 3, Form A 1970 edlfion. The complefe

'schools in grades 4, 5 and 6mas part of'fhe-DisfrIcfwlde Tesflng prograh .
during May of. 197! and 1972 and February’|973 The graphs reveal that

,alfhough fhe CAM group was significanfly be low the non-CAM group in May

by May of |972 the CAM group had pulled abreasf of fhe non—CAM group at

: ?he;end cﬁ_grade five. As sixth graders, fhe CAM group had pulled—away

Co N T N e T
.t . -

3 -101" o, . .

. . .

[ ) . ) N . ) ,.,_ >

'l

;-

rgef SChooIs having arsfddenj populaf!on fhaf Is mosf serlou§\y dis-

e

rath and readlng fesfs were given to the children In all elemenfary e

N Tos

of l97l af The end of grade four precedlng the |nfroducfion of CAM mafh

from the non-CAM group, and although the difference was not qui%e sig-

nificant in February, a signlficanf difference was prOJecfed for The end
of the year.: - /\ﬂ’ , g L .

A

. : \
R .

—
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. CHART 2°Is a comparison of a sample of students from a control and an

experlmen+a| group, in one school “that lnfroduced CAM 1In reading ln March .

s

of I973. The Gafes-MacGinifle Readcng Test Level D, Form | was glven as
N ]
a pretest at the end of January, and Form 2 was glven as a posffesf at

the beg!nnlng of June. Alfhough fhe CAM was to begln fhe first week In

February, several problems delayed the sfarf Unfll the last week of. March

-

» Only forfy~fwo lnsfrucffonal days elapsed’ befween the flrsf CAM test and
s the fast CAMvTesf. Affer‘lqlfial dlfferenees befween‘fhe two groups due
fe-chance varla?len were eQuaIlzed~fhreugh'analysis‘of covarlance; the
posttest means were -‘compared. As shown in the graph, the experimental

group Improved fhelr reading comprehenslon more fhan the control group.

1. . £

‘When the adjusfed poffesf means were compared, the dIfference approached

‘sfaflsflcal significance wlfh a probablllfy of, .075. This means that there -

Is |ess than -eight chances in a hundred fhaf this difference cnuld be due

13

to randOm'varlafion§ aschildren's test cores. \\\\

"

-
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-

CH4RTS 3 and 4 show the progress of 2 classes through |

ades 4, 5 and 6

. e —— s N .
in their performance on the California Achievement Tg¢st - Reading Compre-

I

hension- and Math Computation. Chart 3 Is for Twin:

ines Elementary where

' CAM was first Introduced in math and.Chart 4 is for wFrfheasf'ElemenTéryv

Lo ‘:4’l ', ) R
wheré CAM was-first Introduced In reading. Althou§h no research design

nor sfaf]sfical tests were appllied In these cases, very infefesflng spurts
of growrh are noted for the children participating In the CAM system
B ‘ - A

relative to when the system was introduced.
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CHART 5 (héndoufs'ls a comparlson‘of the meantscofés from the sixth grade
NYS PEP Math Test between two groups. One group Js comprised of chlldren
in the three ESézgfargef schools that first received CAM.. The other group
Is comprlsed'of the children in fhe other eleven scggols in fhe District
which-have not USed AM. during the ¥ime of fhe‘comparlson. The pfogress
of the:CAM schools counfers the New York Sfafe downward trend in sixth
grade mafhemafics scores as reported on page Il of the Sfafewide Report of

October 1973 Readlng and Mafhemafics Test Results. The non-CAM schools

mean math scores .are also- followlng a paffern simllar to that of the sfafe

-

as a whole. Trends such as these provide substantial evidence that the

CAM system fn Brentwood is an effective tool for use in helping children

! »

acquire mathematics skills.

‘‘‘‘‘

B ‘ | : t;a ' t izoi
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as0) R )
31.25

30.75 |
30.50
30.25 |
30.00

.
P

Non-C.A.M. Schools

20.751
29.50 { 1 ‘ .
. 'C.A.M. Schools
29.00 |
28,75 4
28.50 |

-

27.75
27.50

27.00 |

26.50

/73 . /%

Mean ScoreACompafisoﬁs on Three Administrations of the Sixth Grade N.Y.S. P.E.P.
Math Test of Three E.S.E.A. Target Schools using C.A.M. in Math to the other Eleven-
Schools in Brentwood not ugiﬂg the C.A.M. system. . _

.,\n_ . r | ...- 121
. . ’/f‘ ‘«1-




- ° & . N - ) 4 |
. . . Q() ¢ B’¢ \Qﬂ- .,l.'3- * . .
! ’ . j'- Y @ ¢ ' ~ ,.
¢ v , ' . ¢
, . . . L + . . < s)
. ‘ . , R . g .
I e ., .ConCLustON:, - o
, . . Lo ] < ’
[ e - . ‘ ’vlo ‘ ‘o ’ : [
. . ) s
. . i . s Q‘ M

v

An lnformafion sysfem fhat gives regulan reporfs onrachl ement and

refenfion hedps bofh the learner and +he feacﬁer. aThe CAM _nformafion

a L 4
sysfemfdoes ‘not prescribe maferials or mefhods buf requires@frequenf

.~ »

teacher decisions concerning strategy and fasfics-to help students achleve.

-

‘Brentweod's three year resulms on-a varIeTy'Of«fesfs}supporf the idea

that specifying tasks and Tesf!ng aerformance will Improve The sfudenf'

<

performance in reading and math fon grades 4 5, and 6. ¢
Observing sfudenfs behavior on these specjfied Tasks seems more ap—

o8

. propriate than measurfng againsf a norﬁ which sgrfs all Iearners Inio
‘O, v . )
above and below percentiles or sfanines. . Lort e -
. ' )
- \ - j )
\ A .
At . ¢
¢ » « © hyee
", ’
Y \Y
[
- 4
a 2]
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The ?roduct_Eva!uation submitted to the Klepak Commission used

2 ° norm-referenced tests for comparison. if we really believe in
. I criterion referenced tests, the analysis of objectives and per-

"" » formance used in evaluating a program should measure ‘student

-

croewth against the original criterion. Mr. David Holt has compiled

, I the following report on our student's progress toward the set of

;: * ot . R . ’ .
objectives for each level. Overwhelmingly there is.positive growth.
. A ' - T ' .

. 1l Where there is not, the math committee will study the situation to

¢

6

‘bring about ome of the following:

1. better student performance

2. change in the objectives, o Co 1 T

3. change in test items

LY

<
¢

‘ hw‘/pL7: ' ".4. change in method or material for instruction.

) - .
The evaluation of the program to 'this point has encouraged

M ~

: ‘the decision to monitor reading and mathematics in the junior high
T
schools as well, begipning in 1?’5-76.v

N 4

-

B o128
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} BRENTWOSD UNION FREE SCHOOL DISTRICT :
. o BRENTWOOD, NEW YORK - . .

T0:  Arthur R;-Br!egér}

FRdﬁ: David S. Holt" ’ N S _ N | .

RE:  BEST MATH ANALYSIS OF OBJECTIVE PROGRESS DURING THE 1973-1974
$CHOOL YEAR- s = S

-
o
P

DATE: April 9, 1975 R S 7 I

N4

At the reguest of "Mr. ?ournigr, 1 conducted an analysis of the BEST Math
progress . during the 1973-74 school yedr. : :

Attached are several tables that examine the progress of children in |

_achieving success on each objective within each math level. This. is the

first comprehensive view of math achievement showr in termssof the .

criterion referenced test scores for a full yeaFt period. The_resuits of -

the analysis are very interesting; they show important positive changes;
° they should be very useful to the BEST Math Revision Committee.

_'The first table in each level is a frequency distribution of the percent _ -
correct for each objective on the first test pre-instructional and of the.
percent correct foi each objective on the last test post-instructional.

- ' This table shows the median percent corregtrfor all objectives pré-in;ggd?-_

tional, for all objectives post-instructional-and for the increase fn ‘median
percent correct: It also shows the range of percent correct for ‘the '
objectives on the first test and on the last test. It will be noted that

in all three levels the range narrows considerably as the median percent

"+’ correct is raised. These two bits of information show that the pupil's

progress has- the pattern expected when teachers utilize the procedure of
teaching for achievement of behavioral objectives and those objectives
,are measured with a criterion referenced test. : :

. . POV :
. .The second table provides data on individual objectives. The #irst colum
" 1ists in which semester the objective was taught 3nd the second’column’ lists
. the percent correct of the items for each objective on the first test prior
- to instruction. The next column indicates the percent correct of the items
for each objective on the last test of the semester, while the fourth column
lists the increase in perceat correct, i.e., column three minus column two.
Column five lists the percedt correct of the items for thé objectives taught’
‘.both samasters; and the next. column 1ists the dncrease in percent correct,
4.e., column five minus column two. The data inmcﬁlumn four also have plus
signs' (+) beside the incresses that are above the median for the group of .
objectives. Those objectives above the median increase 'are verbally identi-
fied in the last column. . o Coe :

d

~

The last table presents the freguency of increases in percent correct for
all objectives for only one semester and for both semesters.

Thése data summaries will help the review comiittee make déci;ions about
whiclr objectives to keep and which objectives need revision. 1 would be
glad to explain these tables in person if you felt it wou}d be kelpful.

DSHzch [ e .
cc: Mr. DiPietro : . .
 Hr.,Fournfer . o

SR )
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BRENTWOOD UNION FREE: SCHOOL DISTRICT . . ; ‘
| BRENTWOOD, MEM YORK. 2
e o o . ,cmvxnef!_a'- BEST MATH ' . . S
. . * Frequency of § Right ' - ‘Frequency of ¥ Right ~ ' L
. Pre-Instructional Post-Instruictional oL
o - By
.91~ 95 . L )
o e
) 8- 85 : | n ho3g |
76~ 80 1 e &2 | 3 .35 )
: n-1s ) | v 4 |
. . 6670 | | 31 8" .
. 6l-65 2 @ | owr s ,
) s 60 | S 252 2 RS A T : .
. Sl-55 Wt . 5 39 T 5.8
46- 50 © BT m 8 34 | ,ui e R L ) o
M-45 1AMt . 1 26 \
‘ (Median = 43.2) '
36-%0 1 T s . I T
31- 35 Un RY : :
26-30 M. 3 10 Difference between medians is 22.9 -
21- 25 1Y 3 7 : '
16-20 1M b . -
n-1s )
6- 10 ) .
-5 - . .
" 3 -
.
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| ' BR.Nn'oon UNTON ‘FREE SCHOOL msmcr
N | "~ BRERTWOOD, NEW YORK ‘
- 3  GRADE 4 - BEST MATH | ‘ o
. "l'est 1 Test 6. . CTest12 0 - . -
“Objective Seir:ester grﬁl?gf ;oglg?:;— R Iritgriase Sogig;‘:- Ig:r;a‘se “Objective
Number _UTauqht \ stru,ct.io_nal structig 12l . _Right structional ’Riuh.t ";;;;_;;De_scriotim -
w1 o e 1B o
R R W t-si»' - 2 o ’
Ma 2 - 43 59 e - S -
a5 v s s 13 T
a6 2 s om w2
- a7 2 ‘20 . 83, 33 + Co-m}w ,
.. A . L ST Factors 2
M8 2 50 19 .
a2 A 64 19 .
a2 1 53 . By ‘ ‘ )
423 T 3 TR | .P.ultfplicatimé
424 1,2 19 | 7+ . 82 33 Division.
425, 2 49 66 4 ~ a |
426 2 a1 ‘éq o \ 8+ ' paltiplicatio
427 2 5 57" 2+ pivision
431 2 26 48 " 22 .
432 2 35 © 68 . 33 + | Equivalent '
o . ) _ »Fractions
433 2 20 : 46 26 + Mued Nurb—"rs i
434 2 4s | 86 a + Add Framqng;
S A ' jw/= Denom.
435 2 . 55 o 84“ 29+ _Subtra;t Frac
: ~ w/= Denom.
835 2 T I S [ 3 -
437 - 1,2 24 -~ 55 3+ ‘64 40  Eguivalent
'A | . , o o \} ; thastions ?
451 1,2 43 e - 17 7 28
- ) i .
) ‘ 126 '
S ) . .




B A B |
""18' ) T T . «-xf' ’ . . . o s A-
' ) \) ‘ ’ f ' ) '
- BRENTWOOD UNION FREE SCHOOL - DISTRICT
BRENTWOOD, HEW YORK
. ) v cRADE'4 - BESTMATA -
- . Test1 =~ Test6 T Test 12
T ’ % Right . % Right  fIncrease & Right Increase L
. Objective Semester Pre-In- Post-In- ° in% Post-In- in % Objective
Nurber _ Jaught = structional structional Riaht structiona'i Richt .Descriotwn
2 1,2 0 e e - 21+ W 3% Basic opera: |
' . : . . o o ‘ twns “w/nuzbe: |
453 .2 o & ., 8 - "3+ 8 " Number sent’
, o - . ‘w/Fractions
. w2z 5 69 -4, 73 18 ‘
) a2 1 -, 4 e M il e
463 . . s2 83 i | R
44 vz 48 e 0 w- 8@ - @ ]
265 I 1,2 - 43 n. ““ 28 + 72 29 s Division word
g : ; o ~ Problems ]
e 466 2 . 31 . 56 25+ . +, - word pro ;
et . . . ' s oo et w/fractions -
Y > S 48 .6 . 13- "
468 1,2 64 9 274 %0, - 26 Reading graph
- 48 2 - e 20 , -
' - 4610 2 C2r 55 - 28+ - . "Division word -
. o . : problems
. 1 e 60 B - English linea |
- _ . . . measure w/ +
42, N 4 o 20 . s+ T Precidion of -
o '_ E o : o - Jin.measureme
| . 473) 2 50 S [ e _
C a4 2 a2, .68 21+ . B English meast
S . : . ' - . 2 w/Add & S’ubtx
w : » - o o~ ‘\J )
., 415 2 - 44 : 700 . 26+ tL . Time n'easure :
47 2, 29 65 26+ . . English line: .
. . L . ‘ . , : . -measure W/ -
a2 2 s - 19 , 25+ " ldentify 3
. o K o figures '
3. 2 ., 7. - %0 “ o
. . T . 3 . : . -,
- \
. - §
.y ¥ . Seo- - = »
N . 1927 / .
' i




"Increase in
4 Richt
56-60
e
51-55
46-50
- 4T-45
46-40
31-35
26-30
21-25

16-20

1415
6-10
1-5 °.

.-

BRENTWOOD UNEON FREE SCHOOL DISTRICT

One Semaster

t

n:

by .

m
PEET BTN
) . .« Ay

v

) 23.5 Median

A 1A
A M

-1 ]9-

BRENTWOO0D, NEW .YORK

GRADE 4 - BEST MATH

]

-

T

)

!

Objective Frequency Distribution -

‘10 18 1

il 't
‘2 42

2 40 - n

4 38 n

RN m
.5 23

Both Ser2sters

£ ef
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- BRENTWOOD UNION FREE SCHOOU DISTRICT.
. ‘ BRENTHDO0D, . NEW YORK
- , - . . . ‘;Z:"'
- , GRADE § - BEST MATH
- | o ) i’reducncy of ¥ Right '.Frcqméncy of & Right
L Pre~-linstructional. Rost-Instructional
X | _ L foef r. £ e
96-100 T “
B 9)- 95 - 1 1 s
- 86- 30 ' n \ 2 s7
- g1-8 1 1 58 n 2 55 e
: I6- 80 1 1 sy AT 7 s3
a N - .
| -7 T v 8w
. T 66-70 11 3 56 | imTum 9 38
: g o : , L (Hedian = 65.5)
‘o 61- 65 1111 5 53 Wt I, 12 29 - .
- 56-60. 11 3 49 | wamt - 0 7
‘ 81- 55 1 1 k6 g o 5 17
\k 46- 50 LHT 5 45 ‘ o
T om-ts owpmrn 7 ko 1 C 1 2
36- 40 111 3 33 1 R R
31- 35 111 3 30 o - :
. . (Median = 33.8) . . o
. 26- 30 T LT 13 27 - : o ,
R n , L. .
21-25 I+ U . 7 14 " '
- 16-20 Nt 4 7 Difference between medians is 31.7
| -5 103 | . - . .
7 6~ 10 1 2 2 ' : '
‘_ 5 . . .
Range =.79 Range = 59 .
. .

P e T I N AL T - g ihe o - -




P BRENTNOOD UMION FREE SCHOOL DISTRICT
e ~* BRENTWO0D, NEW YORK
_ GRADE 5 - BEST MATH - .
a Test 1 Test 6 Test 12 . .

‘ " % Right % Right Increase % Right = Increase L
Objective Semester Pre-In- . Post-In- .in-% . Post~In- in % Objective
‘Number Taught . structional structional - Right structional _Ricght Descrioticn

5N 1 68 75 . '8 )
g - - -
513 1 ‘60" .67, 7 ,
. 514 V. .25 65 o+ x ~ Rounding to
: - a | : . © 1,000 -
51! 2 28 41 13 - : J
OBIEINU 2 30. 51 21 .
517 2 38 " 63 - .25
518 2 B Y S 1- |
: /
519 2 61 .75 . 14
.b_;, . o ’ ]
f s21 12 82 8 o 4
522 1 20 . 82 12
523 - 1,2 ° 46 .76 . 304+ 66 ~  20. Multiply two
‘ ' . " . . ] . 3-digit nos.
524 1,2 © 35 . 65 30 + 56 19 Division of |
' " 5~digits by 2 !
. ) , . gits w/remaindsr
5§31 2 36 » 63 27 . . .
532 .2 ° 33 64 ) I S Least comon |
. ' ) denominator |
© 533 S22t 2 60. 384+ Adding fract. |
o o : Ce : . w/unlike T
\ VRN y ’ . ) ‘ denominators
v et - P :
534 2 16 55 39 + Subtract frac
. P . : w/unlike o
) ) denomjnators
- 535 2 17 58 -, A 4 . . Multiply wholl
L. . . - ) A f and-a fract |
53 . -2 52 74 22 \
. 837 2 26 - 63 - - 31+ - : Add mixed 2
. : Co , w/unlike ,
. . ’ L &i_" ) . _ denominators
53 2 28 ‘62 B+ Subtr. mixed
: - . .- # w/unlike
. i . denominators
. . @ . . . . . .. * - - - . -
: ;
1]
~ . - 130
- - . ‘ ¢ - \ 4
/
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BRENTWOOD UNION FREE SCHOOL DISTRICT

BRENTHOQD, NEW YORX
GRADS 5 - BEST MATH

70

\\\% Test I st 6 . Yest 12
.~% Right % Right Increase % Right Increase .
Objective - Serester Pre-In- . Post-In- ,in % ¢ Post-In- in £ Objective
. Number‘ Taycht structioqgl"spructiona1 Riaght structional Right Pescrinticn
539 2 . 39 64 . 2% » )
5310 2 27 57 - B0+ 3 Subtr. mixed
' £ w/unliks
.. ~ dengpinators
5311 - (\z 18 57 39+ ‘Division of
' L . fractions
541 2 27 80 53 4 h Changing frac.’
) . . 1o decimals
542 2 42 77 .- 35 + Chénging dec.
_ : to fracticns .
543 2 19 57 38 + X 'Adding decima
544 .2 63 TR L I ) - g
", 545 2 10 .52 a2+ ] Place value
R . o , for decirals
551 R 25 52 .oz )
' . . \h' . i
552 1 . 28 66 13 .
© 553 © 23 63 40+ Associative
pros. of
multiplicatic
554 1 T27 72 3 45 + Computative |
. - proo. of »
. ' multiplicatic
555 1,2 48 75 .21 69 a )
Dsse .2 & . 6 20 65 18 T
557 . 2 45 74 . .29 + " Missing frac
. 4 facts in &
sentencgs
) 2 a9 - 19
561 1.2 33 4 n 54 21 ’
562 1 78 89 n
563 1 58 7S 4 g
564 1.2 a7 66 15 < N
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. . BREHTI{00D UNION FREE SCHOOL DISTRICT : '
v , ] BRENTNOOD, NEW YORK  ° )
. - GRADE 5 - BEST MATH .
" Test1 .~ Test 6 Test 12 ) o
‘ ; % Right % Right Increase . % Right Increase - ¥
" . 0b3ective Serester Pre-In- - Post-In- ..in % pPost-In- n s Objective |
< Ruzder Taught  structicnal structional Rioht  structional _Richt _ Descriniion
565 1,2 . 43 73 20 . 64 S o
566 2 22 59 37+ Word oroblems
o ’ . w/add.or subt]
5 . - - fractions
567 1,2 n 60 19 70 29 '/
" 568 1 63 80 7 ' )
4 . " 569 1,2 - 26 n 185 + 60 34 Averages
5N 1 27 56 20'+ English linzal
. : ’ - measure v/add
' & subtraction
572 1,2 60 83 .23 85 25 .
‘ 575 "1 Y 60 33 + ‘ English 1iqui
4 - : = measure w/add
. ° ] . - & subtraction;
. 576 . . 1 27 61 34+ English weigw
, medsure w/edc
.- ‘ B & subtractior
577 1 30 72 a2+ f Time measure |
- "\i % . : w/addition &
) ‘ subtraction |
. 578 1 .66 79 o3 |
581, 1 " .63 92 29 + " Finding
- . . perimeter
Qz -~ .
582 1,2 n 62 51 + 64 53 Area of °
_ : ‘ " rectangle: -
. o~ -583 2 . s - 3 9 . i .
585 1 N 78 37 + “ Proverties o'
. . ' ' line segmante:
7 J :
586 A 24 77 53 + Classificatit
of angles
587 1 21 76 55 + Measurement |
g of angles
. ~ 588 2 f 69 28 .
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BRENTWOOD UNION FREE SCHOOL DISTRICT

. | , BRENTWOOD, KEM YORK
) . . . - ’ 4
DU ﬂ ' 8 " GRADE 5 - BEST MATH
g 4 . - .
R Increase in Objective Frequency Distribution
: % Right . One Serester Both Semesters
" , . t Ot ef £t f o .
5660 - L . o
5155 M 4 58 . S e L <
| 46-50 Lo ’
- ¢ . \“ , . . N . ’
- . S. 8145 AT w0 5. 58
3B-40 TN 943 o
- W a5 40 1 1 10
L 26-30 BHDIH 10 3 1 |
. - ' S ,/%Me/dian 27.5 1 ‘
) 21-25 1 6 25 R s 8
= - . . v 23.0 Median
S 16-20 - BW’H 1N 7. 19 m 3 '3
" 11-15 u Mm 8 12
- . el m 3 4
B | -5 1 1
‘ .
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BRENTWOOD UN1ON' FREE SCHOOL DISTRICT
- BRENTWOOD, NEW YORK
} GRADE 6 - BEST MATH
" Frequency oi"‘-ZIRigh‘t. - Frequency of % Right
: . v . Pre-Instructional A Post-Instructional
. : . . - . / re
' ' R L A - r ! et
96-100 , T
91- 95. o , 1L 1 s
86- 90 1 .1 sh m - 3 53
81- 85 1 1 s | o T3 50
76- 80 1 2 52 | nn b o4y
n-i T 6 43
66-.70 1M 3 5 [ wwman 8 37
61- 65 I n 3 23 -
N * ) ’ : " (Median = 64.4)
56- 60 11 2 4 | xrmnn o2 2
- S 51- 55 1111 o Loo4s | o K8
) -5 NN 4 wm | om- '3 4
o L W=k M 3737 | y 1o ¢ o
36- 40 IHT 1 6 34 | : : \ :
31- 35 14 1 -6 28, g B
(Median = 34.7)
26-30 LHTIHT N 12 22
, . 21- 25 L1 5 10 Difference between medians is 30
. T 16-20 1 " 5 s
N-15 1 1 1
. 6- 10
- 5 - ,
- Ra;rge = 79 ‘ l . ) Range = 50
4
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BRENTWOOD UNTON FREE SCHOOL DISTRICT

BRERTHOOD, KEW YORK
"\ GRADE 6 - BEST MATH
7 . T Test 1 . Test 6 ‘2-'. : Test 12 .
e> . % Right " .% Right Increase - % Right Increase
Objectjve” Semester Pre- .-Post-In- -in' &, Post-In- in & -Objective”
Numbgr  Taught - structional structional Richt -structional _Richt Descriotion
o 611 2 28 . 59 35+ Y Scientific
R ' L K ' Notation
613 1 18 - 45 27 |
618 . 2 25 61 g 36+ Rounding to -
. , . ' nearest decimal
_ , : fract1on
- 615 2 29 59 30 + Pecimal in- -
_ : - ' ‘ equalities.
A 616 1,2 57 79 22 19 22,
617 1,2 53 70 17 68 15 .
. N @ i :
618 R 35 62 27 ‘ . ?
' 613 4 59 °° 18
. 621" 1 86 91 | 5
622" 1 84 g8 4 - .
623 1 68 78 10
624 1,2 a7 63 . 16 62 15
631 1,2, 36 . 58 22 58 22
632 1,2 27 59 24+ 62 35  + Fractions w/ |
~ . : . - . unlike denomina~-|
’ . v ) tors ., g
. 633 ° 1,2 28 69 4+ 63 " 35 - Fractions w/ ™
. -, L unﬂake denon1na-
tors
638 1,2 19 61 42 + 59 40  Multiplication
< <o ) . ; of Fractions
635 1,2 "30 n 4 + 65 ©35  Division of
: Fractions
636 1,2 3 '57 26 55 24
] 637 1,2 22 62 . 40 + 53 31 - Fractions w/
L. . 2 . unlike denomuna—
tors '
: - ) .
i 139
'\"’ * '°' ¢




BRENTWOOD UNION FREE SCHOOL DISTRICT
. BRENTWOOD, KEW YORK -

GRADE 6 - BEST MATH

s *

Test - Test 6 , Test 12
: % Right % Right Increase % Right Increase .
Objective Semester Pre-In- Post-In-/ in % . Post-In- in %  Objective
Number Tauaght structional. structional _Right structional Right - D2sgriotion
638 1,2 a7 75 28+ 72 25 . Mulgiplication
4 o . of Fractions
639 1.2 42 70 28+ 10 28 Division of
. - - Fractions .
641 1,2 20 72 52 + 66 46  Place vaiue for-
. . ' . . decimals throuch
, N 10,000ths
¢ . 4J° . P .
62 - 1,2 as 79 \\gz;j 72 26 Readina & writing |
. , : decimals through
. ) 10,000ths
643 2 30 58 78+ - Changing Fractior '
v . : to decinals :
644 2 29 .46 7
645, - 2 77 84 7
646 2 40 60 20 JET
647 2 - 28 60 32 + Diviston of
decimals through ;
hundredths :
648 2 27 52 25
651 2 23 67 A+ Changing ratio
. to percent
652 2 29 59 30+ Finding Percent
' . . : of natural no.
1] . . :
653 2 19 60 4 + ' . Finding what % |
o L " ‘one no. is of
, o another
654 1 . 49 77 28 + Finding average
‘ : ‘ of whole no.
661 1 55 7 16 ,
662 1,2 28 36 8 50 22 -
663 2. 43 58 - 15
664 1 56, 'n 15
136
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t . BRENTW00D UNION FREE SCHOOL DISTRICT

BRENTWOOD, REW YORK

B

'GRADE 6 _-. BEST MATH -

, . Test I Test 6 . ~Test 12 A N
) N © % Right . % Right Increase % Richt: Increase =
Objective . Semester Pre-In- . Post-In- in"% Post-In- in % ObJecgive
Nurber . Taught structicnal structional _Right structional Richt  Dascriotion
665 2 25 . 55 " 30+ SN Word problems
- . ) ‘ - vw/ percent
666 1 76 - 88 12 :
. » - . ’ : \ ‘ : ) . ¢
667 2 ' 28 69 . a + : Proportions w/cne.
- . ‘ T tnknoyn in no.
g \ e sentence
668 2 37 56 19 -
67 1 39 62 30 + English’ linear
. _measure -
S O - o
672 1 38 62 4
673 1,2 .35 N 3%+, 77 - 42 Metric'system
, ' - ' o internal convar- |
. . sion
675 1,2 26 64 B+ 61 35 English liquid :
: “measure w/+ or -
A
676 1 35 63 28+ English weight |
. measure w/+ or -
' 677 T 35 . 67 32'+ .. Time measure
) W/t or -
681 1 68 90 22 ) .
682 1 . 51 81 30+ Finding area
o “ N - . . of rectangle
683 2. .13 47 34+ Finding surface
‘ ’ . area of rectaaeu-;
, 7 lar prism- =
684 1 53 . 82 T2+ Straight line |
. o . + segment properti
685 1,2 36 76 do + 63 -’32 Naming and
-t ) . measuring angles
- : N A i - » ! . . . - ‘ v
686 n 67 75 8 3
687 1,2 35 81 - 4+ . 7N 36

Naming parts of
circles & =
measuring.arcs.

®

S . -
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" BRENTWOOD UN10N FREE SCHOOL DISTRICT
-, BRENTX00D, NEW YORK

GRADE 6 - BEST MATH

2]

Increase in , Objective Frequencv"Diétribution . et
¥ Right One Semester T Both Semesters

e t £ . t £ Nef

55;6; | | _—

51-55 1 1 54

46-50 1 1 53 E R B
s w1 6 52 1 1 18

36-80 WHR s 46 n 2 1
 31-35 STEE B 6 4 .mh_-g.e . .

26-30 BT BH 1 35 : n - 29 30.92 Bedian

s’ .Nm.;zzs'z\ Hedian_ | n—H P

620 BN 7w |
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X.

A,

.

Budget.

Financial Budget

Starf-u; Cost - lgt year _ ' _
a. 25% per student charge by Gr@mman $ 275.00
Datahsystem for 1100 students.
ESEAFfunded. »
" b. $500.00 per team leader for extra | "1500.00
‘ sefvices} ! |
c. Threé'principals'k 3 weeks sélary 5400.00
for workshop and writing. _
d. Three teachers X 3 weeks salary foryf%z\\ 3600 00
workshop and writing’ : a
Total Start-up COStS........ i eeeaaan. .. $10,775.00
2. Current Costs o | .
a. 9¢ per student per test ﬁrécessed By
Brentwood homputer. |
b. Twelve Math team %eaders at $500.00.
c.  Net cost to district for wrntlng

(summer '75) Junior High objectives

~

in math and rewriting elementéry math -

and reading. Total Cost Is $20,000.00
but through BOCES Cooperative'Aid
Project, 80% (dnstrict aid ratio) is

renmbursab]e.

A
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d.. Twelve Aides X 3 hours per week.. )
- . B. Time Commitment .
« The Cu‘rriculuﬁ\»fﬁ’oordinator has gl'v,en up to 40% of his time in
some periods o the management of this project. . :
It has involved all teachers and administrators inestimably
‘ from a time point of view. ' at
. . , . . 4
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. ) R
. 5 o
x
: f { o
*

L

E

b

O

RIC

(R 1 ext Provided by ERIC




-

o =132-

» Xl. Self Assessment. Luck had”r\great deal to do wlth the

- . s

successful mplementatof this pr'ogram. 1 would, |ke to believe

that hard work had even more to do with lt. | hay responsible

for the deveJopment of educatlonal programs in the ¢ "district

since 1963. Many of our programs have achleved national dlstri-

>

bution. BEST however, was the most complicated, needing more

matefials, people and strategy than any other. .

Its scope Is overwhelming in some regards.

’ »
lt comes at a

time ‘when beh

ral obJectives and accountabillty are contnover-

sial.

It has done what It was supposed to do and yet it will never

be finished. It conti s to offer great hope for.the organization
of more’effectif?/f;;Z?::tional programs. It is modern in its use

 of technology an*\gp;fo-date management systems. Yet the potential

for mis-use is significant. It must be watched because if it is

mis-used, at best it would 'fail and disappear; at worst it has

the potentlal‘to be used for oppression of students and faouity.
This is probably true of all effective measures. Managers are

usually caught in between doing nothing and doing some very pos-
. o ‘ 4
itive things which have potential for mis-use. Just as we'are not

» , Q
likely to give up books, radio, newspapers and television because

they have thespoteotial to be¢mis-used, we will pot pass -up thi's

~ fine fool for that same reason. This becomes just one more factor

that requures professional vngilance.

a

Assessing my own performance in the program, | can't think of

141
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much that 'l wouid.change; If ! were doing It again, | would

like to have more money and a larger staff

We once had ‘a group of #isitors from one of the school dT&tr:cts o

in New York City. (roughly the size of Brentwood) They were ex-
pending $300,000 in an attempf’to :mplement this system, The ’
project coordinator worked with the project as his one and only job.
With a tiny‘ raction of that budget; with this a smal{ part of my
vresponsib‘ility, therel were times when it seemed veny-dfff?chlt.
S:nce the program is a success | wouldn't change any decision -
for fear that it would precnpitate the development of some uncon-

e o ’

trollable_ situation. "

o -

o

h )
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Appendix. S
A. Printout from Compufer
B. Manual for Parents ané Studentg
c. Visitors Guide .
D; Mastery Tests
E. ~ Cross Reference Guldéé
"Fo . Answer Keys
6. Object%ves Printout (reading)
~ H; L Math Tests - all levels (
. Student. Update Printout List
J. Practice Book for Level 6 - Edward Harris
I;EADI'NG .
K. Manual for‘Paren;s and Students
L. Cross Reference Guides
M. Objecéivé Bank -
N, "~ Test Item Bank
0. Reading Test;,; all.levels
P. Answer Sheet
Q. Reading MapUaI for Visitors
R. Reading Mastery Tests .

S. Mastery Answer Key




