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EXECUTIVE SUMDMARY

A
Purpoce

The evaluation of Project SEED undertaken by the Northwest Regional

* Bducational Laboratory sought to assess the impact of SEED instruction

 upon students gnrolled‘in.disadvantaged schools (grades 3-6) in four major

- - .

J
(a) Mathematics gchievemeuc‘ ]
() Interest in math and other school subjects \\
(c) Motivation | | R
(d) Self concept

In addition to the assessment of the impact of the Project on the

students, an evaluation of the teacher inservice training provided by the

¢ ’

SEED Specialists was undc7:aken,

Meéhod - ot

A standardized test of COKCemporary mathematics and a dgpecially de-
signed test were used to assess achieverent in mathematics.

An instrument developed by é%e evaluators was dedignéd"co assess in-
terest and motivation in math and ather school subjects. A self appraisal
sca e‘designed by the Instruction Objecfives ﬁkchauge of UCLA was used to

aggess change; in self image.

Each of the foregoing instruments was administered on a pre and post

LR

7
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basis to students participating in the SEED Program and to students in a
we

Fod

control groups

¢ »

, »
\

The evaluation of teacher training was accomplished through the use

of survey and site visits procedures,

Qq

Major Findir-s

The present studyirevealed that the impact of érojecc SEED cn .
achieverant in mathenatics was generally favorable for students who were ~
in the program for a two year period; however, the relacive gain for. .
students who had been in.the program for only one year was less favorable.

In comparing the performance of the second year SEED students (SEEDz)
with that of the cdntrol.scudents, it must be recognized that during the

past two years, the SEED2 students were provided with twice as much math
' ¢+

_ instruction as tne control students., In light of this exposure to matii

ingtruction, the supefior attainment of SEEbz students is not overwhelming.

Measures of interest and motivation on math and other school subject
yielded only a few significant findings and these were not consistann&?
in.favgr of the experimencal treatrent for any grade level or treatment
group. Similarly, the findings for the measure of self image did not
yield evidence of a substantial and consistent treatmenc effecc.

'

The inservice tra}ning for teachers was found to be quite extensive.

Apparently the training served the purpose of keeping thk teachers oriented

§
as regards to day to day classroom ectivities, but ingeneral it did not

prepare teachers for implementing SEED by themselves,

-

Feasibility

-

In addition to the foregoing findings, the present report addressed




-
S

a number of issues intrinsic to the question of implementing the SEED

Program on a large scale basis. These issues included: cost and benefit

consideraticms, tﬁe availability of SEED Specialists, the scope, level,

2

and ,sequence of Seed instruction, the quality of student classroom per-
forrwance, the findings of previous research efforts, the amount of mathematics

which should be taught to children and the historical directions of math-

- 1

ematics instruction, A recor—endation was made that each of these issues
Sl A w

5

be consideréd in detail before the Si:p Program is izplemented on a broad ﬁ% P’
. Y

basis, . , . :

{( ' Audit, and Evaluation Center
' Northyest Regional Educa=.

: tional Laboratories '
.o June, 1974
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A In 1972, the California Assembly passcd Bill No. 1644, "The Abstract,

. '
INTRODULCTION .
r

1

Conceptually-Oriented Mathematics Program Act." The bill provided for the

establishment'of a special mathematics program in elementary schools of

5 fome o1 R I LR R A
four California school districts The program guideliues called for
a P ] . J - b clmn &S A )

Project SEED\to be instituted in approximately 40 classrooms distributed
within the disadvantaged schools of the unified districts of Los Angeles,
" LoV rac ek ? et vr‘-uvir &-
Oakland, Sacramento and San Jose. Additionally, Project SEED would ‘provide
inservice training for the regular classroom teachérs 6f classes participating
~
in the program. :
’ ~
The evaluation of the program covered in Acsembly Bill No. 1644, called

for an examinztion of differences between the treatment and control student

performances in four areas and an qyaluatibn of the inservice training for

¢ o

the classroom teachers. The four areas of student performance are: (a) math-
ematics achjevement, (b) interest in mathematics and other school functions,

(¢) motivation to learn mathematics and other school subjects, and (d) pupil

N
o -

self-image.

-

Specific guidelines for the evaluation were outlined in the Request for

Proposal to which the NWREL evaluators responded. As noted in the guidelines,

-

the program and corresponding third party evaluation was to extend over a two-
year Period in order that a more pervasive study of the impact of the program

might be obtained. This is the final reporc‘subm{;ted in compliance with the

IS

agreement between the State of California and NWREL for the evaluation of
N

Project SEED. ﬂ : ~ RS




L

The present report has been degigned to ihclude the foll;wing
information: ‘ ’ ‘ .
(a) A description of the Student'populatiou included within‘the

evaluation study. ./

(b) A general dé8crip:ion of the SEED treatment including content

coverage, the basic instructiona) procedure and the role of the-

JE . regular classroom teacher in SEED. .
(c) Discussion of the research design and description of the assessment
instruments.
(d) A description of the results of student pérformances based on the
‘ . L d
agsessment instruments.
IS : -+
(e) A discussion of the inservice training component.
(f) A discussion of the feasibility of statewide implementation of the
. /
: , SEED metnod.
(g) Summary comments and conclusions.
]
!
%
- N @
4 oo
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et ln e orems




o . ,
” - \ .
: o . I
: ) STUDENT POPULATIONS
y i N \
' ~
."f
LIRS Student Populations for the School Year 1972 73
e " . The California ‘Assembly Bill No. 1644, authori;ed SEED instruction to be

\ . ‘"instituted in a minimum of 40 classrooms in the four unified school districm;
l
In order to be eligible for participation; each school had to meet three

ctiteria: (a) the school had to be eligible for funding from TitTe I of

the ESEA ‘of 1965, as amended, or the equivalent, (b) participating teachers

’ ,/" . ! «

had to.give approval.of :?;program in their classes (i.e., grades. 3-6), and
L

/ -

!
(c) the teachers had to agree to comply‘with the requirements o{\;he study.

For the 1972—73 school year, a total of 50 classrooms receivea SEED

~
N

4
ingtruction, and 37 comparable classes participatedtas control classrtoms.

F

The First Year Interim Evaluation Report (Jul&, 1973) provides detaile of
. ' the participating classrooms. Table 1 displays the distribution of partici-

pgting classroams of each grade level that were ptetested and posttested for the

-+ 1972-73 school year.




. _TABLE 1
Participating Classrooms for 1972-73 School Year

/
’ ' SEED _ \ " CONTROL - *
A ‘ ' “Grade  Pretest Posttest Crade Pretest Posttest
3 ‘DISTRICT Lavel # Classes i Classes ¢ Level {f Classes f# Classes
/ ' Los Angzles: > - o —\‘
K 3, 5 5 -3 2 o2
. 7
s 4 4 & 4 2 2
a5 22 s A A
: e . R, )
_ 5 6 8
t -
5/6 2 -2
Los A-ralsas a1l j =t 3 8
Oakland:
o 3 1 1 3 1 1
4 4 4 . & -3 >3
N
) \
. 5 5 Se 5 2 ‘ 3
x 5/6 1 1 6 2 2
- ) 6 2 2 . .~
Oakland Total 13 13 ' _ 8 8
" . . \
Sacramento: . ' ‘ . . i
. 4 .3 3 3 4 & ,
. 5 1 1 - & 3 3 j
" . 5/6 2 .2 s 1 1
. 6 1 1 5 4 4
Rt - i
. -l_‘ ' Sacramento Total . W 7 12 12
) San Jose: ‘ ' A
| 2/3 . 1 - 1 3 - 1 -3
3 4 4 & 1 3
4 3 3 5 ¢ 1 3
l. e e S 1 1 . .
¢ . . ' » R
. San_Jose Total 9
o GRAND TOTAL : 37
A , 4
ikl e e o L o R L
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An estimate of the total number>of students iﬁgzéa in the prograa during
. “ Py .

the 1972-73 school year was obtained by compiling the responses to oOne

T

assegscent instrument. Prable 2 indicates the number of SE D and control

1
T

students tg§ted1in each gtade level.

L4 ~

: " ’ , ' . , \ ‘ ’
-{ ) ° \ TABLE 2

= ; Number of Participating Students for 1972-73 School Year*
* »w . . ™
‘ : GRADE SEED | CONTROL
\ _ e = » > - .
. 3 LT 259 180, "
é ] . N
4 375 176
5 B 393 371
s | 6 117 40
- = - @
TOTAL ] 1144 : 767

*Based on numoer of students lanivg FUX guestlonazize for nveraoting

[

The total number of SEED and control SFudents participating in the
study would be higher than.indicated in Table 2 due to absencég/ during the

testing. - -

It shgpld be rgcalled that the First Year Interbméggaluacion Report
identified two test groups: those SEED .and control classes that were tetested
in January and thosé SEED and contrel classes that were pretested in Fepruary.

B ' All groups were posttested at the same time, however. Students of the two

- ' test groups were combined in the compilation of Table 2. .

y
Student Populations for the School Year 1973-74

The 1973-74 school yeat of operation was provided in order to obtain a
more pefvasive view of the 'impact of the program, i.e., where possible, the

[ERJ!:« same students were toO be included in tie program for the two years. Pacricipatl
. . \ . i

12
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Aruitoxt provided by Eic:

.

’

.

'

was precludeggmainly by their

of thé initial group of sixth grade students

graduation'to other schools. The school districts were to replace graduating

e—sixth_gxade classe
43

s w1th classes of thelr ch01ce within the grade range of

. 3

-

-1
o

three to six.

-

-

<For a 'variety of reasons, the classes were not kept intact for the

.1973—74 scHool year, and accordlngly, .none were compOSed entirelz of students

wha, were in the project the previous year. Apparently, there were no

o -

a*rangements for recruitment and continuation of the program in

‘v

the

prior
»

same schools for the second year and as a consequence, new recruitment and

reconstitution of SEED and control classes was necessary in a number of cases.

Lty

"In recruiting SEED classes, the intent was to obtain as many students as

1

For the control

poasible~who participated in the program the previous year.
\ ‘
groups, the requlrement of previous participation was waived.

-«

Table 3

¢

Ad mnlnern +tha 4
..-ar.. J = - -

istrih1 inn of oartlcloating classrooms of each grade lével

4

' that were

i ]

'preteeted and postteste&-for the 1973-74 school year.

-«
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e " Gr SEED CONTROL
Grade Pretest Posttest Grade Pretest Posttest
DISYRICT ‘level {# Classes # Classes ° Level # Classes # Classes
N L4 » ~ ’ »
Los Angeles: : “
. ‘ 3 1 1 3 -1 N1
' 3/4- 1 1 4 3 3
| . 2 2 5 4k 3
J .
i;f 4/5 1 "1 6 bk 3
Js 4 5 7 7
5/6 2 2 P
"6 7 7
Los Anceles thal 21 21 12 10
Oakland: : , [ .
. 4‘5 1 1 5 % : 3
N g\\ : 3 : 2 5/6 . 1, 1
5/6 5 5 6 3 3
Oakland Total 14 12 ~ 7 T
Sacrz-ento: ‘
4 b 1 4 .2 2
4/5 1 1 5 e 2 2
- i.
5 ¢ 2 2 6 - 2 2
5/6 1 1 G
L | 6 2 2 R
‘ ‘ Sacracento Total 7 7 6 6
w3 San Jose: : _
-Jf 3 3 .3 3. 1 1
f; N 4 1. 0 ~ 5. 1 T
s . . 2 2 6 o 1 , 4
. ~ - 5/6 1 1 |
San Jose Total 9 . " 8 4 — 4
CRAND TOTAL 51 48 29 27

s

?ar:icipating Classrdomsffor l§§3-76 School Year

SEED program by teacher or principal's choice,

1
4

turnover and the class did not take the posttes
alternate class during the present tabulation.

*Posttests were not administered in certain classes due to:

(a) elimination of
(b) an inordinate amount of t2acher|

t, and (c) the inclusion of an

14

£
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A‘toﬁal of 51 SEED‘and 29 control classes were includad }n;the prog;am.
for the 1973- 74 school year. 4}?9 lower number of control classes was - ‘ r]

‘due lavgely to a reductlon of the number of third grade classes, i.e., students

v ? .-
for wﬁe: comparisons - of :he pervablveness of the treatment was/?oc appropriate.

» The 29 control classés provlde_an adequate nurher of students for evaluation,
- ! Vs
) ' especially since the SEED students néw had to be lelded into two experimental

N P groups, i.e., those students hav1ng previous experieuce in a’ SEED class (SEED2
« ' students) and those for whom the current experience was their first (‘SEEDl
LI .7 ’ . ’ - '

’

students).
. . L4 -/ ‘ a- .
C The total ugﬁber of SEED-ana control students participating in the study
. for the 1973-74 school year‘fs shown in Table ‘4. As noted in Table 4, 1,461

SEED students and 932 control studencs participated durlng the current year.

/ . : :
Total Number of Participating Students for 1973-74 School Year*

- : s GRADE _ SEED CONTROL
| 3 " 114 56
4 o 207 208
5. 573 - 301
6 567 367 ©
TOTAL - 1461 932
*t:: .~ . *Based on class rosterg provided by participating teachers for pretesting
) i. Fo;'the 1§72—73~schobl year,N;he evaluat;on‘of the st;dents who were

pretested in Jénuary was treated separately from those pretested in February.
For the 1973-74 school year, no discinccion,betﬁeen_these groups is made,

with students from beth groups treated éimply as continuing students. 1In

powd
1 B
e o
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«

- TABLE 5 /

a

hy Participating Students by, Experienca for 1973-74 School Year* }"

(WOTEM Pretest) g
GRADE snzﬁl‘ | SEED, 'CONTROL o
-3, 75 | 24 45
4 108 88 185
5 - 61 0 o 277
6 305 i " 216 327
_ TOTAL ° 749 X - 599 . 834
Y. | a
Table S indicates that‘74v SgEﬁl students;, 599 SEEDZ stgdests and
834 control students wete pretedted during the 1973-74 schooi*year; This7is'

a difference of about lOO‘SEED“

. next.

only on matched data groups, i.e.,

The final analysis of the dat

»

\

posttest data are available.

other communications) the teachers of éwo control classes indicated that,‘Ln

-

b

During\évaluators
A

16 -

d 100 control students from one year to the

for the'l973-74 school year is based
ébose students for whom both precast and

site visits (and based on

4
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* ' _ ) A
their judgnents, the pretests were not administeréd properly, and therefore,
s ’ -

the gesults. should not be considered valid. AjEB, in two SEED classes, the
- e ar teacher reported that at least 10 or 12 other substitute Ceacheré

N . d preceded her i#n teaching the class. She indicated that this lack of
, %ontinu;ty seemed to have resulted in a "diffi&ult" class. For this reason,
{ 2 .
"o the evaluators 'chose to delete these classes also. Finally, during the post-

testing, one district reported a SEED spec}aliét~administered the tests in
.- " one class. According to repOrts, he also exerted improper influence by

-

- providing clues and promotingcc Therefore, the data from this SEED class

. ’ *
R were also deleted. The final analyses of the data are based on the students
. /\a .
as shown in Table 6 for one 1nstrﬂﬁent & ,
- : TABLE 6 = .~
' : . ' * . ‘
- 1973-74 PARTICIPATING STUDENTS FOR FINAL DATA ANALYSES*
. (WCTEM Posttest)
7 GRADE SEED, _ SEED, : - CONEROL
3 52 R "4 37
4 88 : r ' .56 ' 144
5 | 185 © P228 | 195
6 193 b 164 . 219
) T TOTAL 518 . 452 ’ 595
i . 3 :"/r“. :
- , %Students for whom both pre and posttest scores are available
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p  CHARACTERISTICS OF THE TREATMENT PROCESS

-

Information on the characaéiiscics of the treatment process, i.e., the

nature of the SEED classes, was derived from observations of classrooms and

. N . N . N \N . .
_a questionnaire survey conducted during the 1972-73 school¥dyear, as well as

- S . ~ ~
£:om,structured observations and interviews conducted during the 1973-74 .

school year. Certain of the characteristics correspond to the necessary

-

&u'cqﬁditions of the program as specified in Acsembly Bilk No. 1644, Sectioé I;

Chapter 17. Other characteristics are identified to, provide a more compre-
L] p . -

. , ,
hensive description of the treatment process.

» M
@ . . v
LN

v

Extent of Treatrent

Y

(53

The SEED classes, for the most part, began shortly after the ;ime'of the
_ pretést evaluatioﬁ, and were' schedu;ed'co ;ontinué for the entire school yéar.

A1l pafticiﬁacing clas%ﬁbom teaghers indicated that, the SEED mathimatics

LY

course was taught id addition to the mathematics taught by the regulgt'? <

clagsroom teacher; thué,'SEED students received a "double dqse" of math four

£ i
’ w

days per week.

Content Coverage in SEED Clagses L

‘o

The évalqatOrs attempted to determine the curriculum ‘for the SEEE\Qif?ses,

i.e., the content to be coveréd, sequence, and general schedule. Teachers

did not have a curriculum guide or hyllabus, aor was one made available for

?ﬁ the evaluators. A dochment containing tdpics and illustrations for presenfing
2L ‘

them ac;ordiug to SEED procedures was the only material made available, yet




to the SEED specilalists, it did not appear appropriate or necessary to have
. - . ‘ 4

L3
)

" . .
this\was ndt taken to be'tle SEED curriculum. When asked about the sequence

4

of'mate:ials, the specialists indicated-that the subsequent topics were

generally dictated by classzoom events, e.g., if the class seemed to be

-

v . 4 N .
headed for the concept of "limits," that topic would be covered next. Thus),

A\ d

a formal curriculum guide or syllabus in the traditional sense.
\.' t : ' \ *
Dr. Artftur Mittman, a/mathelpat’i_ﬁ_ educanr.,and:bWREL corfsultant; who

made site visits to a gample of schools in each school district¢ reported
‘ & ’ ~ s . _ \
that the lessons he observed appeared well organized-and well presented.

~ ) I} . ]
Written materials for past or subsequent lescons were not available, however,

-

so he was ungble to examine the sequencing or scheduling of lessons. ' In‘tﬁe

» . v v N ’ .
absence of a course syllabus, -the evaluatcrs-were unable to determine the N
& .., . ' :
content of the ounriculdm covered toLdate, or the content to be covered by

the SEED program for every classrodm or grade level. ° .
Site visits by the evaluators revealed a variety of topics being taught
W » N
in the SEED olassrooms. Thege topics seemed unrelated to grade levels in

b

‘'which, at times, sixth graders could be:dealing with the same topics as fourth

graders in another classroom. Modetn math topics such™as exponentiatiog,'

positive and negative numbers, number series, polynomials, inverse, binary

code, limits, sets, coordinates and equivalents'were,observed being taught.

'54 .
Regular math classes were largely devoted to the basic mathematics involving

the basic opefations with more descriptive problems involved at higher grade

s

levels.

A

The Basic Instructional Procedure , -

In observations of the SEED classes, the evaluators were impressed by

the uniformity among the SEED specialists* in conducting the classeg. That

P > — - s e S e St -———

* It should be emphasized that SEED specialists were: (a) generally individuals
with graduate training inwmathematics, and (b) employed by the SEED Project
(rather than directly employed by ‘the participating district).

19 ,




. v - h <
N . S , ‘ .
- . is, the basic instructional procedure employed was the Socratic Method and

v

this was employed throughout each lesson ob;erﬁea by the NWREL team. ihe
“only nocigeab1e d1fférences from classroom to classroém consisted largely in the
mathematicaf‘concepts being prgsenteg during a given lesson. Perhaps the

. stétement; "if‘you've'seeﬁ\one SEED_clasé, you'vé seen tﬁem all," is, particularly

N e o

- ’ applicéble.

The Role of the Regular CGlassroom Teacher . _
[ i

, ‘ _ The role of the regular classroom teacher during the SEED class was ’wf

somewhat passive, although the teachers were occasionally called upon'to
\5\ ) respond much like a student or to check-the written work of students as an

alde to the specialist. The iuvolvementipﬁ the teacher depended to a large
% o
/¢ extent op the specialists ‘and the teachers, themselves. Nevertheless, the

teachers were always observed to bé present in the classroom for the duration

.,0f the SEED instruction. . ) o '

-

’ . >

Math Instruction in the Control Classes
" : ' o
ere were variations in the math classes of the control schools

that were observed. 1In fact, teachers would rigﬁifuily be insulted if their

classes were referred to as "traditional" classes. These variations include

“Sulliyan" math, 'IPI‘, small group ;echniques,‘ iﬁdi\;d.dual_study, and a variety

'-f-,. ‘of teaching materials. In a sense, the control classes represent a collection

»,'~,‘ © of "otheg? techuiqués, some of which drew the ;raise ofﬁ;he NWREL ma
cansultant. Thus, it should be emphasizeé that the control classes are not a
collection of classes, all of which are taught‘§n the 6traditional manner."
Itxis also pointed out that the control classes uniformly represented a single
dosage approach to math instruction. That is, even though an attempt was ﬁade

-

to locate comparable classes. which were receiving a '"'double dose" of mathematics,

o . the effort was not successfdl:, Finally, it is important to note that the 2()




- o®

- decorum of the control.and SEED classes observed was equally good, and

that in general, students tended to the‘task of learning mathematics, .
| o . .
regardless of the method employed.

! e L L

t

Summary of Previous Observations of .SEED Instructional Processes e

Fia
k2

Obsérvations of the classrooms and interviews during the 1972-73 school
year .were accomplished by NWREL(evaluatOrsvlocated in each school districg.

The information gained was subjective and impressionisgic, but 1s considered

~ 1

important to an understanding of the treétmcnc process for the two years of
Vd \ - : . .
study. Each evaluator submitted a brief report which 1s included in total

-

in the First Year Interim Evaluation Report. v

‘Three of four evaluators mentioned noticezble variations in éhe styles

) -

"of the SEED specialists within eacﬁ district; no cross district observationé

werns made. Theace variatdana, perhaps in pg‘*f, acemmt for the varied

impressions of teachers about the program. These impressions ranged from
, . A}

<

S
extremely favorable to extremely unfavordble. It was not entirely clear if the
;eécher%'ﬁére reacting to the specialists aqd the way they behaved and conducted

the program, or to the nature/of the program, itself.

Observations by evaluators of the uniformity of the treatment across

districts was not possible inasmuch as each evaluator only made observations
in one district. C. W. SchMinke, a mathematics educator, who served as /

consultant’' to the NWREL evaluation team, made observations in two school

districts. His report, which was included,in the First Year Interim Evaluation

oo
Report, consisted of a detailed description and analysis of the treatment
process. It 1s repeated here:

“In an address delivered in 1912, to the Educational Section
of the International Congress of Mathematics, Professor A. N.
Whitehead said: ' A

| 21
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éir - . confidence in their ability to 'do mathematics.'

™~
]

~ 3

. '« . . When you analfLe in che light of experience
the central tasl of education, *you'find that its
1 successful accoconlishment depends on a delicate
adjustment of many variable factors.  The reason iS L
that we are dealing with huyman minds, and not with
dead matter. The evocatiort of curiosity, of judgz-
nt, of the power of mastering a complicated tangle
f circumstances, the use of theory in giving foresight
In special cases--all these powers are not to be
imparted by a set rule embodied in one schedule. . .'*

‘Most chouOhQ&hl educators today subscribe to the netion that
children and*®&achers ougut becémc active partners in the process
of learning mathematics. Yet we know from working with children
in mathematics, that is from teaching, illustrating and decon-
strating, it 1s not so easy as most 1uaz1ne. Teachers often

give sizple, lozical, concise e<p}anations only to becore ‘
frustrated and exzcperated when they are misunderstood, ignored
or rapidly forgotten. 1It.i§ ags“nst this historical background
that thc recaining statecents in this section are made. The .
remarks dre not lergthy but they have been carefully considered
and they are important. They are made without prejudice and grow
principally from a lizited but intecnsive two days of observation
of SEED teachers. in -action. .

Part: I. Promise: The Pedagogy

For this observer, the startling pronjise of SEED lies in its
pedagogy. It is clearly evident, in the Sacramento and Oakland
ClaSSbeEb observed, that the SC:D teachers have created a
'positive classroom climate' to surround their instruction. They
appeared at times, to this observer, to utilize a teaching style
as though it were generated by a programmed format. The follow-
ing statecents best summarize the positive aspects of SEED
pedagogy and appeared equally in cvidence whether the SEED class
wvas in existence six weeks or six monchs.

1. The children enjoyed che instructional period with
‘their SEED teachers apparently ags a direct result
of the process of inquiry in mathematics.

v

2. The children consistently displayed evidence of

< 3. A.child's sense of petsond& worth wag never at O g
stake as a result of 'participati¢gn vﬁzn $ﬁ§rt, ’
children were neyer todd directlyfthey %ete wrong. {

4. There was a constant focus on instruction and
consequently the children were always at task.
e 4
5. The teachers were always enthusiastically teaching
' mathematics during the instructional period, thus
gubtly communicating something about the importance
. of mathebatics.

* A N Whitehead, Thﬂ Al of Pducntinq and Other EAsaua,(New York: The

' Macmillan Cocpany, L929) Thapter 1, Page 8.
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6. The teachers consistently gisplayed a conscilous
°  awareness of pace and space, appropriatcgly
modifying modes of response required of children, Y o
moving about the room in and out of close proximity
to children and utilizing questioning pa.terns in
an engaging and logical manner. ’
i . A . .
As orne important aspect of the elementary school curriculum, the
mathematics period ought help contribute.to the generally accepted
objectives of the total schopl curriculum in such effective areas
as ‘tolerance, creativeness, self-direction, self-confidence,
soclal sensitivity and open mindednecs. There is little doubt
that the pedagegy of SEED, properly executed, can provide an
excellent model-for(a generalized classroom teaching style. It
appears to have its foundatiors in the relatively simple but
powerful notion that above all else, children need opportunity
and some encouragement. '

Part II. The Problem: Content and
Some Attendant Questions

Beyond the contributions of SEED cited in the previous section,
the mathematics curriculum of the elementary sthool years must
‘providé children with specific skill in the broad arithmetical
matheratical areas of number, operation, measurerent, space-form
position, relationship, symbolism and proplem solving. These
contributions of Project SEED ate not so readily ohservahle nn
a firsthand basis and the quantitativc aspects of this total
evaluation are found elsewhere in this report. Nonetheless, thoughtful
consideration of the substantive nature of SEED gives rise to several
related questions about which one may only make conjectures at this point
in time. \
1. Does the 'abstract, cohceptua]ly-oriented mathematics'

of Project SEED provide a sound basis for general

mathematics education? Currcncly increasing numbers .

of students for whom public education is terwuinal may

find some serious deficits in their ability to deal

with the arithmetic of general mathematics. Knowledge -

of the theoretical derivation of some mathematical

notions may not be valuable for all.

2. Just how abstract is 'the abstract, conceptually~oriented
mathematics' of Project SEED? It would be the cruelest
form of deceit and dishonesty to 'make children believe
they are smart' only to. have® them later discover they
had not really devkloped the skill to deal effectively
with higher level mathematics. We ought guard carefully

y against the possibility of 'creaming.' (Selection of a
narrow range of esoteric mathematical propositions that
lend themselves to a psuedo sgphistication at the verbal
level.) As an example, 'the factor form of 3E2' is not
immme to associative learming, i.e., a form of rote
responding. " :




’ 3. 1Is Project SEED able to contribute in any visible

manner to eradication of that historic fiction thatde.

'mathematics is a dark and shadowy place where only

the nore able tread?' The abundant symbolism of SEED,

the advantageous position of the SEED teacher in the

. elementary school culture and the 'culture' of SEED
itself may subtly suggest the prerequisite for effec-
tive teaching of élementary school mathematics requires,
at minimum, some graduate rathematics training. If

'; . this were a 'side effect' of SEED, it would be both
: unfortunate and untrue.
S ' 4. 1Is sequencing of the content of the SEED curriculum

= ; ' . important? - This question is raised because within
one district, a SEED class (fourth grade) which had
been constittted cnly five weeks prior to observation
‘ - was eggaginﬁ’e entially the sare substance as a fifth
' : : grade cla;s~within that same distriet that had been
in operaticn apprcwimatc]y six months. If this
condition is\appropriate, then it is incuhbent upon
the educational enteryrise to seriously exanmine some
currently held notions regarding tHe hierarchigal
nature of mathematics. '

5. What has evidence in local districts shown over time
relating to children who have experienced omne, rwo ov
three years of SEED? ©Dou increasing numbers of these
children pursue greater amounts of mathematics in
Junior and Senior High Schoal and with increasing
success? Although ancillary to thig evaluation, one
cannot_escape the question of costs and the ability

“ o of locdl districts to provide sustained ‘effort. None-
‘ - theless, the articulation of the scope and sequance of
the mathematics curriculum must be given serious
consideration in view of the legitimate public demand
. ) for accountability.

The previous obsgrvations were made prior to and independent of any
knowledge of the 'gbjective' results of 'the current evaluation. Still,

L, they are coupelling questions and they ought to be appropriately
" ‘ addressed in any reasonable curriculum development activity."
-
v B ;
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Intereats of Classroom ;Zachers and SEED Specialists.
7

-

During the 1972- 73 school year, 3 survey was conducted among classroom

teachers- d SEED specialists to examine, the similarities and dlfferences

/ Y . 4
between SEED specialists and classroom teachers regarding selected areas.

The Second Interim Evaluation Report, June 9, 1973, proviﬂes a detailed

compilation of the results of the survey. The reader is referred to that

N .
report “for greater detail. ‘

In general, the SEED speckalists and teachers showed some similarities

e, A
BROR S

and differences in their areas of éﬁ;tial interests with regard to mathematical
concepts. ‘Specialists listed al eg;a, analysis, geometry and topology as

areas ‘of interest. Teachers,i}#kewise, 1igted algebra and geometry, but

.instesd of analysis and topo{ggz\~liste the more conventional areas of multi-

plication, divisiony and operations;_ These diiférences were also reflected
' ~f

in rheir choices of tovpics taugh or to he taught. A 1arge numberrof.,

I .
speciPlists chose positive and negative numbcrs, exponentiation and series.

.......
.-"

‘v

A moderate number also listed graphing, . geometry, summation and limits. Teachers,.

on the other hand, listed the four basic operations, fractions, sets and

geometry. Few teachers, if any, chose positive and negative numbers,

exponentiation, serles’ summation and limits. In general, there was very Y
1ittle overlap in the math concepts taught by the teachers and speclalists,

but partial similarities'in gareas of'speciallinterest.

—

Instructional Focus of Classroom Teachers and SEED Specialists

Both teachers and SEED specialists listed "reasoning" as a general

characteristic they were trying to instill _in the students. To a lesser

extent, teachers were concerned with "self-confidence," but this was a

A}




, , ;
- great cancara of the gpacialists. The specialists also listed sgveral

- >char3ct§%iscics such as questioning, discovery, interest 2-~d enjoyment in

math. Several teachers also listed discovery agd interest and enjoyment,

A4

but on the other hand, listed the more conventional topics of basic facts,
. ) ~grasp of concepts and practical applicatidn of mathematics. Thus, teachers

. tended to favor basic factual knowledge and the ability to perform mathematics,
" ~ D .
while the specialists tendad to favor self-confidence and abstract values

such as reasoning and questioning.

. ‘ .
\\ <. N

EE
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& Attitudes of Classroom Teachers éﬁaleED Soatialists; A

\

A comparison of the attitudes of SEED specialists with those of the SEED
- » : ggff
zclassroom teachers and those of the control teachers on 13 items r all

’ o

four grades, consiétently showed the attitudes‘of the specialisés tp be more
like those of ih@ SEED classroom teachers regarding. test preparation|, teaching

and pupils. " Attitudes of the control teachers and the spegialists for all

4

5

éour grades were gimilar only on innovation. To a slight extent, then, the

= attitudes of the SﬁED specialiséé arfd SEED classroom teachers were more similar

Id

'\4\& than the attitudes of the specialists and control teachers.

) .
e
e
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_for theA19]2—73 schoal year were different from chose for the 1973-74 school N ‘;

: )
. used during ez ch of the two years of thls study will be presented

. and control groups at two p01nts in time:. at the beglaning of SEED imstruction

‘were pretested in February, 1973. All classes, inclu;ing two additional SEED

DESIGN OF THE STUDY AND THE ASSESSMENT INSTRUMENTS

. . . . L J

The design of the study and f%e instruments selected for assessment

W5 -

year. For this reason a separate description of instruments and procedures

B
ey

.- ) / . . . -' * . &

1972-73 School Year

1

- 1, ' A
Starting with the 1572=73 school year," the initial evaluation plan called o
for the administration of a battery of tests and- que31onna1res to experimental
‘(pretest), and near the end of the school'year (posttest). Two sets of 20
experimental and 20 cohtrol groups in each set would thus be tested, according

. 'S
to the plan ag follows:

4 . ’

PRETEST @~ - POSTTEST
Group 1 o ' November, 1972* D hprir, 1973
* Group II ° : January, 1973% - ' April, 1973

X,

#*NOTE: These dates were subsequently changed%td January and February, 1973.

i
R

Due to the 1ateness "of contract negotiations, schedhling anomalies and
Christgas and New Year holidays, the dates of the pretest admlnistration were
delayed until January and February, 1973. Ultimately, 27 SEED and 19 control

classes were pretested in January, 1973, and 21 SEED and 12 control~classes .

ditiona D
_ , ,
5 ] | . .{x
. . . ,




) and six controls, were posttested during the two-week 1ntervakﬁof npril 23 to

May 4, 1973. A tota1 of 50 SEED and 37 control classes were ultimately-
. 1noo1ved in toe’study during the 1972-73 school ‘year.

The procedores follooed.for pretesting and posttesting were basically.
hthe‘sa::;. fThevtést naterials were delivered to the claesrooms vhere they

v

were admlnlstared by the regular classroom teachers in accordance w1th the

. instructions for the admlnistrationcf each instrument. The completed test

materials were collected daily from each school by NWREL representatrves who

~
<
L)

. v 7 . . 4
were available for assistance if problems srose.

Three instrumeats were originally selected for use in the evaluation
.oy

L ouring the l§72-73 school year. These were: ;
. -] ’
- (a) Wiscon51n Contemporary Test of Elemegtary Mathematics (WCTEM) |

S’
(b) %glf-Concept and Motivation Inveutory (SCAMIN)

[3

(e) FIN auectionnzire

v Te

" These instruments were used in‘both pretest anq>oosttest.administrations to
SEED and control groups.

. 1

- especially to accommodate the comtent of the SELD Program and the Callfornia
State Course of Study. This instrument was only available for the posttest

administration.

The WCTEM is a test which measures achievement #n elementary school

. -

oA fourth 1nstrument, SEED Special Test, was designed by NWREL. consultants

. . - . .
mathematics, and is oriented toward modernm topics in mathematics. It consists

" of two levels, one for grades 3-4,_and another for grades 5-6. Three scores <
are derived from the WCTEM: | . | |
Cé)‘Facts
(5) Concepts
. (€) Total Score - o S . ’

The SCAMIN (Farrah, Milchus, Pertz, 1968) is an instrument designed to

28

w

A

cx:r} !
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" measure self -¢oncept, and motivation. It is a 48-item scale whichauses facial

§
expressions to represent. fiVe poxnts along various*dimen51ons of student

attitudes. It was anticipated that within the grades and context of the

oo

project, pictorial representations offere& a clear means of:assesslng the

requlred complex variables.

(V\\ NWREL staff mcmbers developed the FUN questionnaire to mecasure interest in

. mathematics and other school subjects, and motivation to learn mathematics

L4

This instrument was, fielﬂ tested in the Portland
&

and other schodl subjects.

-

Public School System prior to its use. - - . .

- The SEED Special Test wad & 50-item, multiple—choice format test that

yielded .a single score. The range of item difficulty was sufficient to

: B |
apply to all four grade levels of 3-6. . ! o
- ‘{, . - .
Copies of all four instruments qeed during the 1972 73 school,year are

1nn1uapd in the’ First Year Interim Evaluation Report, along with details

-
.

of their use and first year results. S - : <

In addition to the four instruments designed to measure student performance '
8

and attitudes,’ three questionnaires were also developed to provide descriptive

# &

chdracteristies, as well as attitudes and purposes, of hoth regular classroom

- : ’ .
M ¥ f ’ .

&

teachers and SEED specialists.. : d
. Ay ¥ .

o . ~ . ‘ . .

1973-74 School Year o I y

At the beginning of the 1973—7& school year the evaluatots determined it

appropriate, and in some cases necessary, to modify the 1972-73 evaluation

[

-
plan. Some modifications were brought about simply because the project was

. ~ ’ . . A
in 1#s second year of operation, and circumstances dictated changes.

- -

modifications were made to improve scientific evaluation'procedures.

Other

r
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'\ . .. . o s ) | .
" For the 1972-73 school year, the SEED Prbgram‘servea children in grades

P

»

three through six. The sixth grade students from the first year of operation

i
would not be continued in the prograg for the seconHdear because nost would

be graduating to another school. The - participatihg school districts were to

replace the" graduating sixth grade classes with classes of another choice,

.

within the grade range of three through six. s

For a variety of reasons, the SEED classes could not be kept intact for

the 197?*74 school year, nor was it possible to compoese, claﬁses entirely of
: .. 4 -

students who were in the project the previous year. Accordingly, arrangements

were made to secure SEED,classes with as many students as possible who

participated in the program the previous yeazf‘~26entua11y, 51 SEED classes—

one more than the previous year-=were secured. o
the second year,

"Control group classes, likewise, -were not continued for,

so it became necessary to recrult several new ones. The main requirement-

Y

in recruiting control classes was that these classesicould not, contain students
who participated in the SEED classes the previous year. The 29 classes that
_were finally recruited appeared to providekf sufficient number of students for'
the evaluation, especially since the SEED students had to be divided into two
experimental groups,.i.e., those students who had’ previously been enrolled .in
SEED for the 1972-73-school'year,‘and those enrolled in SEED for the first tice
during the 1953—75 school year. | )
Several teachers of control groups for .the 1972-73 'schopl year were reluct

»

to involve the ‘same students agaln as controls, and the evaantors were hard-
-

pressed for sufficient argument for the requirement. Therefore, no disf%nction

*

a

© was made between new and continuing Control studentsq The design of the

!

< evaluation for the 1973~ 74 school _year, then, involved two treatment groups "and

Ghe control group with each group divided according to grade levels. All group

were pretested, and later posttested, at approximntely the same time.

»

30 -*

ant

)1
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The basic design of the study for the two-year period is presented as

: Table 7:; : ' ’:i ' ' a : fi .
: . Y v , b i r
: . v }/‘_ﬁ ‘ - . .
| ’ &0 TABLE 7
i QE?ERIMENTAL DESIGN FOR THE SEED PROGRAM EVALUATION
IR o 1972-73 0 . - T 1973-74 .
- GROUP | 11 T2 3 T4 5 T6
I i . _ :
= . El Pret‘st Treatment Posttest - Pretest Treatment Posttest
. E2 | ' t ’ 'Pretest' Treatment Posttest .
c Pretest - Posttest . Pretest °* Posttest
P _
: . | .
.« T=time E=Experimental or SEED Group C=Control Group
re

} ' El=First year SEED students
- S ' , E2=Second year SEED studeuts
2

-

As with th previoos school year, the evaluation plau ‘called for the

. - administration f the tests and questionnaires at the beginning
: -of the SEED- instruction (pretest) and again near the end of the school year ' ¢
. (posttest). The pretesting was accomplished during the lggq two weeks of

October, 1973, and the posttesting was completed during the first two weeks

of April 4974

s The procedures for both the pretests and posttests uere basically the
R same for the firdt and second year. This year the teachers requested,
A [
':- and received assistance in testingi - This assistance was provided by SEED

‘Secialists and was geuerally limited to test distribution and proctoring
activfties. The test materials were delivered to the classrooms by NWREL
representatives where administration was accomplished by the regular classroom’
teacher who followed the instructions that were provided (see Testiug-for Plojec:

o . SEED, NWREL Evaluation Files).  The materials were collected daily by NWREL

[ERJ!:‘ : representacives who were available for assistance if problems arose. 231
' ' Doer,
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Deviations from the instructions for admlnistration of. the tescs were carefully
checked to determine if the data were acceptable. A site visit and a nubber
of telephoﬁe calls were made in this endeavor.

The evaluation of student performances was again conducted ﬂg four
areas: . (a) mathematics’ achlevement, (b) interest in mathematics and other

school functions, (©) motivation to learn mathematics and other. school

subjects, and (d9 nupil self-image.

‘
(o

The four ceasures of student performances are as follows:
(a)‘Wisconsin Contemporary Test of Elementary Mathematics (WCTtM)
(b) épeclal Mathenatics Achievement'Test
(c) FUN ?uestionnaire ) .

,ﬁ!d) Iéi_self Appraisal Inventory !

" The WCTEM was again used in the assessment of achievement in mathematics.

 In addition, the SEZD Specizl Test was revised and divided 1lnto two grade
“ [ » .

level testsr—onedﬁorm for grades three and four, and one for grades five and

" six. The- name was also changed to Special Mathematics Achievement Test.

The revision attempted to incorporate more of the content of SEED instruction.

This content was also ‘consistent with the California State Course of Study in

mathematics. w ' ’ : ) P
The FUN questionnaire was again used to assess interest in mathematics

and other school functions, and motivationtn learn mathematics and other

.dchool subjects. It was extended, however, to include dhese attitudes toward

several other school subjects. e

"'  As a measure of self-image, the SCAMIN was replaced by the

T0X Self Appraisal Inventory produced by the UCLA Instructional Objectives
Exchange. The instrument consists of two forms, one for each\of two grade

categories. While other component scores are poSSible for this instrument,

only the General Score was used in this evaluation inasmuch as the other

"scores did not seem to apply to the SEED Project. 232
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In addition to the instruments designed to measure student performances,

w

a survey instrument "SEED Classroom Teacher Inservice Training Record Form,"

-« s *

was devéloped to determine the characteristics of the inservice trainiﬁg

.

effort and to assess the effectivgneés of this training. A "Site Visit .

Obgervation and Inservice Form" was also used to gather further information
on the ihsefvice.}raining component, and to,obtain'detaiied information about

the SEED"and control classes. o Lo

. L} . ' P
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‘ FINDINGS FROM THE ANALYSES OF THE DATA ‘ .
T . . l/ .

.A‘ N
The angayses of the data from the cd@éent students are presented in

the present sectioh. As stated in Chapter IV of this repoxt, f0ur instru-

‘ments were used to ‘collect information compatible ‘with the terms of

A
“That document requires study of four areas of -
jﬂm‘
”ﬁ(a) mathematics achievement, (b) interest in

Y

Assembly BA1L No. L164k. -

9 et
student performance, i!'f
mathematics and other?"
v 'l?n":':r: . .
&s‘ and other .school subjects 'and (d) pupil self- image.
The data afforded pv the students scores on the Wisconsin Contemporary
"Test of Elemeatary'Mathcmatics (WCTEM), and the Special Mathematics Achieve-
*® .
Stodent regponses to

K the Fun Quesg?onnaire will serve as ‘the basis for itéms (b) and (c),\;ndk\\\\\

the I0X Self Appraisal Inventory data the basis for item (d) The results °

ment Test will b Fed—to treat the first of these.

of the analyses of,these data are presented in that order in the paragraphs
. (u) . .

that follow. ' . ‘%

Findings from tthe AnaLyses of the WCTEM

In Table 8, the means and standard deviations of the students' WCTEM

scores are presented by grade levels. The differences between the pretest

means of the control group and SEED 1 group were not significant. The

< oqu statistically significant posttest difference between the control and

L4

SEED 1 means occurred in the sixth grade which alsow\ad the largest pretest

/

Obviously, the SEED 2 experimental group performed better"

3.4 S

differences.

ar -
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than either the control or SEED 1 classes at ail grade levels.n This is a°

»

" reasonable expectation because they have spent approximately twice as mich

LY

tipe in machématics class during the past two years as the control students

[}

and oge and one-half times as much as the SEED 1 students. The question:

"would the saze resélts have béen obtained if the same -amount of time had

been spent in a regular or more traditionzl “mathematics ¢lass?" remains'
- 4 .. .
'unansweréd. One of the deficiencies of the present évalﬁation which was'
[
beyond the control of the evaluation team was the inability to compare a

/

SEED class and a control clasg with total instructional time held constant.

?

T For convenience of the ré¢ader, Tables 9A through 9D, present the -

v
3

differences between the posttést means. These data were obtained from

, -

the values given in Table 8.
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{ N T ~ TABLE 8 - .
‘ | ) Pretest and Posttest-
A Means and Standard Deviations
Fs WCTIM Scoras by Grade Levpl:
! 1973-74 ) A
v'. 2 ) - %
| . 4 FALL (Pretest) | k ‘Sl"RING'(Postt:est)'
o T S erotp | Y I ‘
' I E ’ L LZ:‘?‘
- GRADE CONTROL |SEED 1 | SEED 2 ONTROL | ~SEED 1 | SEED 2
. ( N
a 37 52 4 | " 37 52 4
M 20.57 | 20.10 | 23.25 23.97 24.92 | 31.75.
S.D. 7.53 6.86 4.27 10.42 7.63 4.03
n 144 88 s6 | 14 88 56
M 23.48 | 24.67 (| 30.96 | - 30.24 29.32 | 36.32 -
S.D. 9.12, | 6.23:| 8.45 8.79 8.63 | 7.88
a 195 185 228 195 185 | . 228
M- 17.11 | 16.88 | 19.89 19.43 20.46 | 24.96
s.D. 6.2 5.24 6.80 7.26 7.75 | - 9.38
n 219 193 164 " 219 193 |° 164
M 21.67 | 23.07 | 24.93 25.64 28.60 | 29.54
S.D. 8.89 8.89 9.72 10.19. | - 10.63 | 11.29
h +
/
%
L
.
29
36 o
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TABLE 9A : ‘
" Grade 3 - Differences Bétween Posttest on WCTEMy
ey . .
SEED 1 - | SEED 2%  °
CONTROL ' .95 S 782
SEED1 | - L 7 6.83 ‘
* These differences are of questionable vdlul because there were only
four students in SEED 2. ) » :
. / , 0
TABLE 9B .
: Grade 4 - Differences Retwesn Posttest Means
L3
SEED 1 C SEED 2 . ‘
CONTROL -.82 6.08*%
SEED I ! ' . ) 7.00*
¢t .05 =1.96 df =
. ' . %
\ *
, .
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5 TABLE 9C )
- ‘ -
: Grade 5 - Differences Between Posttest Means on WCTEM
- ’ - . -
- ) . N ” . R ~
e ‘ _ sEm1 - SEED 2

- ‘CONTROL '* T A .5 53:’/‘/}/
- ¢ - 4 ) B ’ o ’ |

.:.: s\

SEED 1 : . o : 4.50%
.- . . 4
. *t .05 =1.96 ‘ ’
) ' «
. -
. TABLE 9D (
~ Grade 6 —‘Differenceet Between Posttest Means) on WCTEM
&
. . 1 S
o , SEED 1 SEED 2
- CONTROL : 2.94% 7 3.90%
! - ‘
. | SEED 1 '

. +94
*t .05 =1.96 _

-
b
-
TR @
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.
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It was of interest to the evaluation team to inéeytigate the possibility

»
-

of differential effects of SEED instruction among students who performed

at different levels on the pretest. As can be seen from Tables 10A through

1)
“

10Dy results of the analyses are consistent. In grade three, the lower

third of [the clags on the pretest performed better than comparable control

;studeﬁts, but the interpretation must be tempered by the realization of the

small number of students involved. Grades four and five revealed little

_ difference between the achievement'of the SEED 1 and control classes. As

wouldabemsusiécted, the difference between the middle and upper third
means in both classes were %pproximately twice as large as the differences

between.the lower and middle thirds.’

\ -
The posttest performance of each third of the grade six SEED 1 group
L}

-

was uniformly better than that of the control group.

In summary, the analyses of the WCTEM test data revFals that first

-

year SEED students perfarmed as well as or better than the control group,

but stat{stically so only in grade six. Whether or not that difference is

of practical significance (in terms of what the difference represents) will

be studied further in the analyses of the Speciél Mathematics Achievement

Test. g ; o

%i‘
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) TABLE 10A

Differences' in the Amount of Gain:
on the WCTEM Test Exhibiced by Students.of Varioug Ability Levels

| - R . Grade 3 :
o ' CONTROL ' SEED 1
. MEAN MEAN
Pre Post Dif. Pre Post Dif.
.- Upper 1/3 29.09 34.0 4.91 28.06 30.00 # \ 1.94
B Middle 1/3|  20.86  22.79 | 1.93 19.61  24.61 [N5.00 g
s . . ' SAR
Lower 1/3 |~ 12.42 16.17 3.75 12.65 20;f8*21“ 7.53
‘ S
= .ggﬁg
TABLE 10B
. o NDifferences in the Amonnr of Cain
on the WCITEM Test Exhibited by Students of Various Ability Levels
. : Grade & o Rt
- CONTROL SEED 1 SEED 2
__ MEAN R MEAN MEAN
Pre Post Bif. |] Pre Post Dif. Pre Post Dif.
» A
Upper 1/3 [ 34.37 37.11 |[2.74 || 31.66 36.00 | 4.34 || 41.53 43.24 [1.71
k
Middle 1/3| 22.94 29.06 |6.12 || 24.16 29.31 |5.15 || 30.19 34.95 [4.76
Lower 1/3 | 14.16 25.14 [10.98 || 17.78 22.15 | 4.37 || 21.89 31.39 /{9.50
Lo b
N L 4
* E)
410 33
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TABLE 10C
<

e

_ Differences in the Amoun ;
on -the hCTEM Test Exhibited by Students of Various AQLllcy’Levels

s

~

of Cain -

t Grade 5 .
X CONTROL SEED 1 SEED 2
L - MEAN , " MEAN MEAN =~
.. Pre Post Dif. Pre Post Dif. Pre Post Dif.
.t R T ‘ ) ’ ! e ] .
N Upper91/3 24.57 24,95 .38 22.69 24.62 |1.93 | 27.51 32.05 4.54
. .l . . ’ . " R
P < Middle 1/3 }7.03 17.62 .59 16.51 19.51 3.0 J|-18.66 23.25 4.59
Lower 1/3 11.14 -16.45 5.31 || 11.44 17.30 5.86 13.69 19.75 6:06
7 . - ’ ‘% . s o
TABLE 10D . -
Differences in the Amount of Galn
on the WCTEM Teet Exhibited by Students of Various Ab111ty Levels
. N Grade 6 :
- . CONTROL:- SEED 1 " SEED 2 -
MEAN , MEAN MEAN )
! Pre - Post Dif. Pre Post Dif. ‘Pre  Post Dif.
. Upper 1/3 31.86 35.23 }3.37 32.97 38.06 |5.09 36.02 40.38 4.36
“:1 ‘ .ﬁiddle 1/3119.58 23.20 3.62 1 21.57 26.8] 4.8 22.96 27.09 4.13
3 . f
_,.‘ . Lower 1/3 12.83 17.91 5.08 _%?;Qﬁ 791.28 6.62 15.53 20.87 5.34
-4 — i : ' : i -
> l Y ,. ( 14
11.
. -

g

fy -
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The Special SLED Mathematics Test - - . . .

The Special SEED Mathematics Test has been described in a prev1ous

[

section oﬁ'this report. ‘Since it was de31gned especially for this

evaluatloJ pnoject, the preliminary forms were tried out iﬂ a grade four

' class and a grade =ix class respectively. The data afforded from that ad-' _ J#

) ministration were used in selecting the 1tems comprising the present forms.

m e

The appropriate test form of the test was administered in October .and again

g'in April. _The pretest scores were used as a covariaterin'the analy31s. . -.f
<

The pretest means are presented in Table]J. As can be seen from that dis—

4 »

play, slight initial differences did exist among the groups.‘ The analy31

of covariance technique accommodates 1nitial differences that cannot be

v

controlled experimentally. . , S ' ?«. gf 7

i

?
Tha raculis of the A::ly:is of Covariance (vhich are based vpon the
) o

adjusted posttest means) are reported in Table 12 The SEEDj group ﬁor

. - ¥

R
the third grade was net’ included in the analysis for reasons cited earlier.

An examination of the*ad3us;:§ means reveals that in grade three there is

little\difference between t controlland SEEDl groups. In grades four and
- : S :

; . five, the adjusted means for both'SEED groups are higher than the .means
N _ )
. ’ . for the control group. However, in grade six, the adjusted mean on the
o A K : o .
T posttest for the control group exceeds both the SEED group means. Taplé~‘,

L

- .13 presents‘the differences between the meanﬁ. The differences
et were tested for.significance using,the Scheffé method of -Multiple Com-

- ' parisons following gignificant F tests. Asterisks ind1cate significance
£y <

as the .05 level. Again, the results of the Special Mathematics Achievement

. 2
Test are inconclusive in view 6f the results obtained in .grade six. All

- . '

groups in all grades scored higher on the posttest than on the pretest,

| 12 Y : '

¢
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but the gain exhlblted by the control group in grade six was larger chan
- : V4 .

for either of the SEED groups’at that graﬂe;level. . _ T

, 4 N

An attempt was made to determine if the SEED class students demon~ -

,

+ ' . . ’ « ' . .. " " -
~strated an apparent advantage over the control classes on ‘those itbm% in *

¢

« 1tén required the solution of a practical problem. Lt must be-concluded

~

the test covering topics emphasized in the SEED progr;m;. This was done

by studying the percentage of students gdswg;%pg\sfcp\item correctly in
each group by grade levels. These data are given in their entirety in

the Appeqd_x. On the items dealln" w1th "Honenc1at10n,.the SEED studancs

14

did somewhat better than the control..

. . « . =
The control stuaénts tended to do better in most cases where the

»

that the students found this test difficult, as they did the WCTEY test

\ R
be voted that on the WCTFM Teet the st :dents fnvelved in tha brojoct cone

5
- - — —am e ee o e e waa

1 | , . - i s
tinue to perfgrm at an achievement Ievel below the population of three’

.

through six grade students in genéral.) Furthermgre, even though the items
in the Special Tests were éonstructed‘to muinimize the amount of reading
required, the items involving the reading of mbrevthan fifteen words were

Py
H

sanswered correctly a low percentagé of the time.s-Table]A.bresenca a sum-

g,{mary of the analysis by grade level.

The next part of this section treats the analysis of the FUN question-

naire data.

E

43
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discussed in the previous portion of this scction of the report (It should:’

PO STt P LIREI S PRI INT I CHUAD VUL $8 = - L 3 S APIPI TN~ - o T IPe g s W 1> AR b 5 BT e 5 L T 3 L R O e




44

(y—iry

: L}r‘k ‘/‘ ] " rr }
.d ! ! .. ' L4
! coL ol - | o LT
“ - '. - : * ‘-:, - C L, , _ N
. N o - TABLE 11 . , ' . -
. - . "‘7 . ’
: PRETEST 7AW S A¥D STANDARD DEVIATIG\I » R
' . . . Specn.al SZED Mamhematics Test . . ”
e "' Grade = ) E . ' Standard
Level Group AN#{F Mean * Deviatiopn Range¥*
) " B 8/ ' )
s : Control 48 13.00 5.44 5-28
’ 3 SEED; 75 . 13.69 - 4.42 5-26
'SEEDy 22 14,27 5.16 6-23
' - T
Control ® 175 - 15.14 = 5.89 i . 3-30
R - SEED] 107 14.23 5.22 3-27
Control 276 14:36 .t 4.20 1-29 *
SEED, 267 14.28 4.02 6-33
- ~  SEED, 269 15.91 5.11, 1-36
o ’ ‘ j :
: ,
) _» Control 329 16.23 5.14 1-33 .
- - SEED, 212 18.48 5.96 _ 6-43
_ ' . ’ o
*Test for Grades 3-4 contained 40 items nS
%%Test for Grades 5-6 contained 50 items g "
’ **kThese N's represent all pretested students. i.}'he final analysis
) included only those students who took both pretest and posttest
- ) ’
"" ‘ 7
,.:':‘ i ;
- ‘;ﬁl | b

37 - |
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, T TABLE 12 )
SPECIAL SEFENUTHEMATICS TEST
- ‘ Posttest Means and Adjusted Means
. Grade Posttest . Adjusted
. Level Group N Mean Mean © . F
3 Control 41 16.24 16:51 #s.
- Control | 139 18.84 . [19-12 , "
. 4 SEED; - 186 20.16 21.16}’ * 6.34
- ,' SEEDZ . 35 21'86 21.86 *
Control | 184 | 16.53  16.707 - »
S . SEEDI 195 16.82 17.55] * 7 6.88 R
o SEED, ‘ 227 19.17 1 18.40 - ’ . o
- Control 232 | 20.02 .« [20.93 >
6 . SEEDI " 192 19.37 ~ N 19.32} * 8.42 !
SEED, | 152 19.74 | 18.3
| ‘ : ;;?. — .‘ .
F.OS- 3.07 - df«2/120
*t Test Significant at. .05 level
v
o ;{!
i r ,
h.-; )
\ : -
e :
| 38
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TABLE 13- o
" SPECTAL MATHEMATICS ACHIEVEMENT TEST ,
Differences between Adjusted Posttest Means o
» | SEED; versus SEEDZ versus SEED, versus
Grade Control Control _ _SEEDy _
3 0.41 (.SEEDZ ;lqta deleted)
45 2.04. S 2.74 - 0.69
‘5 0.84 . 1.70 - 0.85
6 -1.55 <2.58 - -1.03
.’ .
3
¥ 5
s 0' |
Q;; -
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TABLE 14

*Percent .of Correct Responses to Items
Containing More than Fifteen Words

‘in the Stem of the Question

L

Item number on tests for grades 3. &

14 16 20 38 32

:Grade 3 Control | 347 467 45% 307 - .247
SEED, 317 442 382 31% 35%

Control 487 49z 61% 26%  30%

Grade 4 SEED, { 42% 56% 55% - 31% 31%
- SEED, 57% 74% 83% 247 40%

) Item number on tests for gradés 56&

30 31 40 41 45

Cantral 237 87 35%7 207 22%

Gralde 5 3.t 197 10 307 18% 23%
SEED, 162 11% 39% 172 21%

| Control 26% 17% 39% 142 33%
Grade 6 SEED; 152 - 10% 30% 12% 29%
SEED, 127 7% 407 14% 30%

47
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FUN Analysis T ‘ »‘ ..
The FUN Questionnaire was designed especiélly to assess\interest and hd
motivation in math and in other school subjects. The same ingerument

was used in both the pretest and posttesf administration.
By grouping items, it was possible to derive four component scores
as moasures of interest and motivation. These components are identified as:
(1) interest in math

{2) 1interest in subjects other than maxh,:

(3) math motivation, and

(4) motivation - general, i.e., an expression of motivation to
engsge in subjects other thLan math.
)

A method was devclcped for coding pretest-posttest score combinations to
r .
account for level of interest or motivation, i.e., favorable or unfavor-

ahle, and direction of change.* The pre- posttest scores were then tab-
ulated as (1) unfavcrable pretest - unfavorable posttesc (2) unfavorable
pretest - favorable posttest, (3) favorable pretest — unfavorable posttest,

and (4) favorable pretest- favorable posttest fof”¢ach“bfwthe four com-

ponent measures of interest and motivation. Comparisons among experimental

and control groups on the paired scores for each component resulted in 3x4

-

~

contingency. The Chi-square test was applied to the tabulated dam.
In the third grade, the distributions’ of paired pretest-posttest scores

for the control and SEED groups were significantly different on the com=

ponent math motivation. (SEED2 students were deleted from analyses a$

explained earlier.) More control students indicated an unfavorable
(k=

*In the present instance, a a "favorable" rating was achieved by responding
in the "favorable' direction for at least three of the five items on each

component Score.




R Y

~other tﬁan math and math mbt;vation did not yield any significant findings.

motivation for math for both the pretest .and the posttest. Conversely,

more SEED students indicated a favorable motivation for math for both fhe .
pretast and posttest. The Chi-squares for the other three components were

not significant.
; .
In grade four, a la&ger proportion of SEED; students expressed .

! . s ny H
favorable interest in math both in the pretest and posttest thap did th

» ’ - »

g
e
¥ W tragag
b

control or SEEDj students. At the same time, smaller proportions of

v !
»

students changed their expressions of "favorableness” in interest in math.
In terms of motivation in general,'larger proportiong of SEED] and SEEDp
students than control students changed from favorable motivation in the
pretest to unfavorable motivation in the posttest. This is contrary to

the expec¢tations of the SEED progréam. Thc test of significance for interest

None of tHe tests ot sglnificance for tﬁe four comp%gencs for grade
five reached acceptable levels of significance; however, those for two
component; for grade six did. In grade six larger proportions of the
SEEDI and SEED, students than their correspoﬁding controls) changed from
favorable interects othér than math to unfavorable interests. Again, the
change ;s contrary to the expectations of the program. As for math moti-
vation, a lafger proportion of the SEED; students compared to SEED) and
controls changed from favorable math mdsivation in %pe pretest'to unfavorablé

B i

R
motivation in the posttest. qu}gdyhe change is opposite to the expectations
i

) ' ;;".f: .
of the program. On the other hand, a larger proportion of control students
N

\changed from unfavorable math motivation in the pretest to favorable moti-

vation in the posttest. The Chi-square test for the other two components

did not yield significant relationships.

19

42
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Iﬁagéheral, the results of the FUN questionnaire when analyied‘in

term

the experixzeatal treatment.

s of two measures of interest and two measures of motivation did not-

)' ‘. /'
' show any distiact association of increased interest aqﬁigf/ﬁéthagion with

In fact, portions of the data Sugggs:ed a

decline in interest/motivation associated with the experimental treatment:

TABLE 15

Summary of Chi—Square Analysis

Changes in Student Responses (Pre-Post) on the FUN Quescionnavwe

INTEREST IN INTﬁREST OTHER MATH MOTIVATION _
GRADE MATH - THAN MATH MOTIVATION GENERAL ’
- YU UF FU EF -
c=14 9 9 7
3 2.83 2.89 Sl= 5 11 16 23. .18
S2=Void g
-x2=1.2- 50’.
UU UF FU FF : !!.HZ.E!._E
C=37 28 32 42 , €=20 25 29 65
4 s1-14'12 10 42 7.69 10-91 S1= 7 718 46
S2=10 18 11 18 S2=14 9 16 18
x“=17.42*% xZm14.32%
r~ . .
5 8.67 3.51 110.35 6.21
- UU UF FUFE  UU UF FU FF |
C=16 22 18 152 C=535 52 26 78 .
6 8.80 S1=21 6 26 150° S1=58 43 36 66 7-66
S2= 8 13 34 120 S2=69 18 28 61
x2m21. 44 x2=19.62*
KEY: ) Pretest Posttest
* Indicates the Unfavorable - Unfavorable = UU C=Control
ségnificance-at the -Unfavorable - Favorable UF S1=SEED 1
.05 level -
+05 leve d Favorable - Unfavorable =|FU S2=SEED 2
Favorable’ - Favorabl FF - '
00
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10X Analysis

. The IOX Self Appraisal Inven\ggry (10X) descrlbed earlier was used as
a measure of self image, The same forms were used in both the pretest and
posttest administrations. In scoring, only the general scale was used.
The test publishers did not estabiish norms for the inventory S0
:Lnterpretations based on absolute ‘scores are not appropriate. However, .
the mean performance of the various groups is summarized in Table 17 . A‘
review of Table 17 revezls no substantial differences. The primary con-
gideration was change in self ‘cencept or self ime;e during the 1973-74
school year. The pretest and posttest scores of each student were matched

and tabulated accordiug to these categories: - (1) posttest less than pre-
4‘
test, (2) posttest greater than pretest, and (3) posttest equal tq pretest.

These tabulations are shown in Table 16.

TABLE 16 ,
" leé% than greater than _ equal
) - +) (9)
. Grade 3 Control 17 20 -3
) - SEEDj 28 SO 10
SEED, : .. Deleted from analysis
. .
Grade 4 Control . 49 61 16
SEED, ' 30 , i . 34 15
SEED, 20 23 . 11
Grade 5 Control 60 93 »% pc¢.O0l
- SEED; . 75 89 15
SEED, ) 77 . 122 o 33 p¢ .0l
Grade 6 Control 63 ' 100 32 p¢.0L
SEEDj - 76 99 22
SEED, 67 71 . 28
Frequencies of students whose IOX posttest scores !

were less than (-), more than (+) or equal to (0) their pretest scores

A
-y
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o

The tabulations for each group within each grade level were tested

for significance using the S%gn Test. The numbers of students whose post-

test scores were greater than their pretest scoras were found to ‘be signi-
ficant for the two control gro&ps in grades five and six. The SEED, group
in grade five was the only experimental group yielding a significant

:

change. This change was in the appropriate direction. With tge single

exception, then, the experimental treathent did not appear to result in

'a significant change in self image or self concept as measured by the IOX.

.
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EVALUATION OF INSERVICE TRAINING P

.

Project Insatvice Trainiaz ' ‘ o

Inservice training was identified as teking place under two conditions.
Teachers, by virtue_of their presence and partifsipation in the classroom

; N v
during the SEEﬁ”%Jass, four class periods per*week, were receiving inservice

]

training. In the other condition, the fifth SEED class period per week, or,

itsrequivalent, was to be devoted entirely to inservice trainingffor the *

’

partioipéting classroou teachers. The latter condition was the target for the
evaluation in which a surveypstrategy was employed.

In general, teachers usually regard the purpose of the inservice training

]ll
23 helping then to do a totter job. %ow tiese luwprovemenls are to be.reflected
1 4

.in specific performances and behaviors, hbwever, are ramely identified The .,
evaluation of the inservice training of the SEED Progect.was problematical forv
this very reason, i.e., the behavioral objectiveaibr thg training | uere not
specified, nor were appropriate objectives readily discernible ﬁrom inquiries'"

of the evaluators or Califormia State Office of Education personnel Our

;drl

‘aﬁbroach to the evaluation of the inservice comppnent, then, is to display

the training in some detail, determine some perceived objectives and to present

‘.

some measure of. effectiveness nhrbugh reeponses from the teachers to questions '
|

concerning thé,relevance of materials covered, their judgment of their ability
to conduct a SEED class, and their judgments of the training staff. The two

primary sources of information were: (a) a questionnaire completed by teachers-

E3 - v

covering the‘trnining for a predetermined fout-week period, and (b) site’
~visit .interviews with teachers in which questionnaire information was confirced.

lnd rore extensive explorations into the purpose and effectiveness of the
4

04 o

craining vere made, .
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Bty -

R SN
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= U
- questionnaires.

~and Fearua*y 4—Yarch 1 1974.,

1, l974, and April‘l—26, 1974.

i adequaté‘samplé of the training for the entire school.year.

. . - - . )
~The 51 participating classroonm .eacheru vere randomly assigned to one
A lettgr «nd questionnaire (axhibit B) were sent to.
- ;r‘ . .
tzachers for the fhur-weak periods,. November 5-30, 1973,

Similar ma@erials were sent to the second

}
'group for the four«wegk perlods of Decembe; 3, 1973~January 4 1974 and

Marcn 4-29, 1974, and'to the third group for ‘the periods January Z-February

The sampllng was completed in this manner-so

)

asdﬁbt to impose extensively on the teachers' time, and yet, to.cbtain an

~
~ L1
1

v

Approximately ten days follow1ng the cbmpletion of a four-week interval
Y .
follow-up letters requestino the return of the completed questlonnaires were

sent to the_Esachers.‘ This effort.entailed some recg:dvkeeping and-gdditional'

- mailjng, however, the effort appeared to be instrumentai in encouraging ;

¥Yeturns. The site visitors also reinforced the value of the returned

7’ . v
., »

.
A T L. ? .

Return of Questionnaires

x

The return of questionnaires for each of the six four-week pgriods was

as follows:

PERIOD

# RESPONDS:NGZ
‘ T 11/5-30/73 u " 13017
12/3/73-1/4/74 . : 16 of 17 .’
. 1/7/74-2/1/74. o 15017
< 2/4/76=3/1174 . 1lof 11?
- ’3;/4/,-74-%“29/74} Bof 16,
411/74-4/26/74  * 10 of 16 . .
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. This represents‘a réturn of 78Z of all questionhaires that were sent.

-The less than 100% response is in.part accounted for by the fac;”that oné -

of the teachers ultimately dih not ﬁarticipate in the SEED»program: in'
a #ﬁotﬁer,ithé teacher was éhanged,mid-year in the progrém &ithout ndtice to
‘the evaihato:s. In a third class, the teacher responded théf.since she had
- participatéd the previous year,fand since shé was éxceptidnéllyfbusy with
-{“ other matte:s,.the inservice was sacrificed. Fin;lly, in a’f09rth ciass, it
was reported bz fhe\cyrrent\teachgr thaﬁﬁby April 1, the class had had 10

B "~ to 12 different teachers since school started. The change of teachers was
|

not reported to the evaluators. - ) 3

It should be pointed cut that where tabulations of data are used to

present the findings, the number of responses for each tabulation may vary

N S, since some teachers did not respond to each item on the questionnaire.
Frequency of Training Sessions ‘ o
| - 1In most instaaces, the inservice training was scheduled for one period
. per week. The ome exception was the method employed.in one school district
in which two two-hour sessions were held every other week. Table 18 shows
: . & .
- ¢ » .
* the frequencies of inservice training sessions reported®by respondents for
each four-week period (identified simply as first through sixth week period),
PR : ) , o
- and total number of sessions: . ' '
.'... Iy ' _ [N
_"-\? .
- / - . ~
\\.
A\ « )
EN
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‘SESSTCNS | FI2ST SECOND' THIRD . Qlﬁt_a_ pIFTH SINTH
1 0 . 1 2 1
2 2 s 2 2 3 1
3 4 7 2 0 0 7
o4 4 3 9 8 7 1
5 0 .j
6 1
| 1 16 13 . 11 12 | 10
; . — — ———
oeons: | % w4 4 33 36 28

I'ABLE 18

" Frequencies of Reported Tralning Sessions for
" . Each of Six (Four-Wee ) Perlods

-

NUMBER OF -«

The avsrsge of less than four sessions per,teacher per four-week period
was largely attributsd to hqlidays, special school events‘(eig., parsnt-teacher
conferences, special programsj, and in some isstances, illness:\*The duratisn »
of the sessions ranged frss 20>minutes for a few classes to two hours, The
shorcer sessions were sometimes held twice a week. .Most.sf ghe sessions,
however, were from 40 to 60 mlangs in duratien with an average of slightly over’
50 miﬁutes per session. (The two-hour sessions were treatedxas,one—hour
sessions, four times per nonth.)

Except for three instances uhcre SEED classroon teachers ﬁeld their
insetvice sessions together. there were very feu inservic& sessions in which
personnel other than the SEED classroom teachcr and perhaps the teacher aide

57 s ‘f '

P




A aar)

'Y ‘,0 o‘

. s
S

vnear lunch period.. These were generally held in the cafeteria, teachers'

-number of teacﬂers indicated that the blackboard was used in most sessions.

were in attendance. Qn occasion, other teachers, student teachers, principals

»

and/or other SEED specialists would be in attendance.

-

Location of Lrainineg

-

The tlne of the inserv;ce tra1ning frequently dictated where the sesslons_

were held Several teacher consistently reported sessions held during or -

« »

L

lounge, or in several instances, the teachers!' classroomsl° Most of the

sessions, howeJer,

s;,claSSrooms. A large

T -

3

The constancy of the time period from week to week and for the two four-week’
intervals for the same teacher seemed to 1ndicate that the inservice training

was a regulariy scheduied activiey for a0st teachers. - . »

\

or tutorial sessions between the two participants. The groyp

Content of Training'Sessions B
In about half the sessions, both the teachers and SEED specialist jointly
determined the topics for the inservice sessions. On several occasions, the
teachers indicated that.they suggested topics. TOplCS for discussion were sel-_
ected by the specialist slighfly less than half the time. The topics selected
by the specfalist tended to deal largely with particular math concepts—-working

out math. problems. Those in which the teachers indicated that both parties . o

agreed oh the' tOpics, tended to deal with teaching methods together with math

concepts, i.e., approaches to teach1ng and presenting particular math concepts,
and the relation of SEED to regular math ﬂpparently, most of the time was
Spent on these topics with an occasional discussion of classg problems, e. g.,l

class motivation, individual student problems, or other classroonm management

3

3
iSsues. The one-on-one trainin" sessions were’ generally open discussions 58 ﬁ




tended to be more lecture or workshop type sessions in which two or three SEED

specialists participated.

* »

e

P

Fron the array of topics covered in the inservice training sessions and
. [
the ‘corments made by the teachers in responding to the survey, it did not
. appear that a planned prograﬁ for inservice training was being followed. ,

G Throughout the evaluation, no mention was made by any teacher or specialist of

- an inservice training curriculum or guide.

Appropriaterness of tha Training

To determine the appropriateness of the inservice training, the teachers
were asked, ''did the inservice sessions deal with something you want to
apply to your classroom?" Table 19 shows the frequencies of the three

possible responses fdr each of the six four-week sessions.

TABLE 19 | ) o
Relevance to Application in Classroom - -
(Frequencies for Periods)
RESPONSE FIRST ' SECOND THIRD FOURTH FIFTH _ gQXTﬁ
Yes ' 31 32 37 27
No 4 2 5 5

*Teachers responded for each session, therefore, total is larger than number

- of respondents. Also, teacners did not respond for every session or write in
other corments, so the total does not equal the number of sessions held each
period. =

The responses seem to indicate that the training sessions dealt with something
-
the teachers wanted to apply in their classrooms.
>, Another index of appropriateness was the extent to which the inservice

training dealt with teacher deficiencies or needs. Teacher3 were asked, "in-

dicate the extent to which the session(s) was reldted to one of your need

k]

areas," by using a five-point Fating scale. Table 20 shows the frequencies
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B of ratings for each of the six four-week periods (1l representing little or

no relation, 3 moderate relation and 5 very much relation.)

TABLE 20

' 1
. ' : Frequencies for Ratings in Redlatica to Teacher ieeds

. RATING TIZS

T SECOSD THIRD FOURTH FIFTH SIXT
5 8 19 . 13 20 .15
S 12 9 12 10 8
i . 3. T : 7 10 g8 5 2
. _ . . .
- 2 ¢ 1. 1 2 1 0 1
| 1 , 1 0 2. 1 ‘“ 0 0
TOTAL* 28 39 44 31 35 26
:@ : * Teachers. responded for each session, therefore, fhe total is latger than ihe

number of respondents. Also, teachers did not respond ror every session Or
write in cdrments, so the total does not equal the number of sessions held.

vy oy -~

with few excepllions, the iusService training sessions tended to be

4,

\ I3

judged "at least mgderately or more related to the teachers' need areas. In
general, this is supported b& the observation that during the site visit
observations and iﬁterviews, most.teachers confessed a weakness in rathematics,
and that the training segsions helpeh them Fo u;derstand better what the SEED
specialist was trying to accomplish in the classroom.
Duriﬁg tﬁé site‘visits, the teachers were asked several queétions about
the inservice training. The purpose was to deteritine the arrangements of the
- sessions ;argely to verify responses to the inservice survey form, perceived
L intentions of. the training and the-extent to which the sessions addressed and
pet -the ?ntentions.

»
The key points of the arrangements were duration and frequency/regularity.
In general, these points were verified at least for those teachers who were

intervieved, except in one instance. In response to the survey form, the

teacher who had indicated that she could not participate in the inservice

ERIC | .60
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- were held regularly. Although teachers'otheifjiifjsgg/SﬁED classroom teachers

of §EED,"‘"CO be familiar with the plan for the week," and "to gain some

A,
T
t
i
]

] ,’ ﬁ e l ‘:
training was found to be ceeting reguldrly with the SEED specialist during
w
lunch; tth, each teacher who was questﬂoned indicated that inserv1ce sessio*s

were gég_prehibited from participating, they were not always ercouraged to do
so, thefefore, few did.

Several SEED specialists were queried regarding their perceptions of the
purpose of the inservice training. Following are some examples: "to relate

SEED math to the State requirenents and to that of the reguier classroom -

teacher,” "to help the teacher understand the program better," "to teach

[N

teachers the rathematical concepts and teaching strategies," "to orient

o1 "

teachers on the plan for the aext weelk, to teach other teachers,' and '"to

. o
teach contemporary mathematics tg.the teachers."

%

The responses of the teachers,

in turm," generally corresponded to those of the specialiscs, i e., the’ purpose
[ ~

was ''to coordinate SEED vith their recular math,” '“to gain a better understandin

N

experience with-the mathematical concepts." To the extent that the sessions

- . ~
.

dealF with these circumstantial needs, tliey weie\re;eyant{

When asked for their comments or iméressions of;ehe ;;aining the teachers
generally spoke quite favorably to very favorebly of tﬁe'éfaining; Several
teache;s used terms such as "excellent," "very satisfied ' and "would not ’
miss it." On the other hand, one teacher indicated that the traineng was
probably WOrthwhileigﬁowever it used up her free period which was usually

0y .

devoted to QfA%f pressing matters.” The evaluator is unable tor;nterprec this

as bein~ favorable or unfavorable.

-

g




Surmarv of Evaluation of SEED Inservice Training

Attenpts by the evaluators to identify prev10usly dqtermined behav10ral

¢’

-~

objectivas of the inservice training were fruitless. The speqifications were

simply stated as instructional process objectives indicating the codditipns

of trainicg rather than outcomes. Given these circumstances, the evaluators

aﬁproached ﬁhe task by providing‘é’description of the inservice‘training,
determining some perceived objectives, ;nd providing indices of effectiveness
in tercs of relevance and need fulfillment.

A sampling procedure was used in a time-series design to obtain infgrmation
via a written questionnaire. In additi;n, a structuréd interview and site visit
observations were conducted to verify portions of fhe questionnaire data, and
to obtain additional information. Ultimately, all teachers participated in

the written surﬁey of inservice training and approximately half of them were

$m - i qe e -TH LI - P P4
incarviancl® CuTing fao2 s8Itz VigLLES.

-

Training Schedule

4

Training se?ions were held by SEED specialists with individual

teachers. . These, seSSions were- generally scheduled (and held) on a regular

s

basid. ‘ﬁolidays,'special events, ett., accounted for the average of slightly

04

less than four training sessions per four-week intervals. The average duration -
y = . g ,

#

of the session was about 50 minutes. With few exceptions, the training

sessions were attended only by the regﬁlar SEED classroon teachers.

L d

Training Tovoics

‘.

In.one sense, the teacher training activities paralleled the SEED classroono
%

activities; that is, there appeared to be no defined training curriculum and no’

| 62
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traiding canual was evidenced by the evaluators. In general, the participants

utilized the“Créining session to cover relatively gpecific math concepts,-i.e.,

worked math problems COgeghef for the purpose of orienting the teacher on

materials being covered, or to be covered, in the classroom. Occasionally,

>

roblems in the management of the classroom and student problems weare discussed.
P : : ’

To the extent fhac the orientation was to facilitate the teachers' Sarticipatioﬁ
in the classroom, the training was viewed as directed tgward a desirable need.
Several teachers repor;ed that they attempted to incorpqrate some ideas into
their regular math and other classes, however, they apparently were not urged

to do so. With very faw exceprions, the inservice training sessions were con-

sidered favorzbly by the teachers. -

-

Training Effectiveness Q:

If one takes the view that the pur:&§e of the inservice training was to

) M

cazble sk feachzrs o conduct the SUIU classes Llcwselves, one would have To

conclude that the training did not achieve this purpose. Information provided

elsewhere indicates that few, if any, teachers possessed the necessary skills,

-

e.g., capabilities in math and the teaching technique, to conduct the class
¢ ' :
according to the established procedures for an entire school year. This finding

18 especially noteworthy in that the pre;enc year ‘represents the second year that
the SEED program has operated in some of the schools. This, in turn, implies
that subsequeﬁc operation of the SEED program may continue to'be primarily
reliant upon the use of SEED specialists rather thaﬁ upon classroom teachers.

[ 2N
1
. - f
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FEASIBILITY OF IMPLEMENTING THE SEED PROGRAM ON A STATEWIDE BASIS ‘\
e ’ ) \ . ; . l

- . TIn the breséut section of the report, the issue of implementing the

SEED Program on a statewide basis is considared, In dealing wich this

-]

topic, the NWREL evaluation team addressed a series of‘toplcs which appear.
to have a direcc.bearigg upomn the feasibilicy issué; thus, in the present

- /’h-,
. section, a series of topics and/or germand questions are raised and an

analysis of each is provided.

. * The Level of Abstraction
| One of the featureé qf SEED Matheﬁatics that stands out when com-
pafed to the mathematics typically taught in grades three through six is
the.level of abstraction. Mathematics, per se, is abstract and the appli-
cation of the concepts is of litcle céncern to the pure mathematician.
This does not resolye the perennial dilemma of elementary educacérs with

regard to’ the issue of what is the appropriate level of abstraction. In

- other words, should mathematics instruction beginn#ng in grade three

. emphasize abstfact mathematical concepts or should the principal thrust be
on the fundémental operations using_concrete examples from the student’'s
immediate environment? Obviously, if the child can acquire proficiency in
///‘ the basic arithmetic skills and at the sahe time understand the abstractes

concepts of mathematics.'which underlie the basic skills, so much the better.
¢ . 2 %
. . “?




One of the principal goals of the SEED evaluation program was to investigate

the extent to which these things could be abcomplished simultaneously’

. through SEED. ‘ . . ' .,
{ w
| v
4
.. frection of Mathematics Instruction
Ak It should be noted that there is not complete accord among mathematics
e educators or mathematicians as to the appropriate direction mathematics

instructicn should take! The so called "new" mathematics programs which

became dominant in the late 50's and the 60'siwas an attempt to make

matheratics instruction somewhat more rigorous (from a mathematics point

N

of view) ‘than the basic arithmeric prograzs had been. At this time, there

. ‘.\“ ;; .
is some evidence that ability in basic skills was not enhanced through this

'approach.and perhaps even diminished under these new math programs.

. R2sizreh In thils arca 1s Laudicapped by the difficulty of exerciging con=-

‘

trol over many of the variables which may be salient factors in the

studént's achievement. Similar difficulties were encountered in the SEED
A ' .
g

evaluatioﬁ'project.

SEED Specialist Availability

. One feature of the SEED Program which makes it unidue in cowmparison
T to other mathematics instruétionaff;rograms, such as SMSG, is the SEED
o Specialist. The requi;ement that the SEED Specialist be a mathematician
- first and then trained to teéch in SEED is certainly in contrast to the
typical elementary teacher. The latter is not a ‘trained mathematician,

and in most cases, has a minimal amount of training in mathematics.

Mathematics majors on most university or college campuses are few in

number and constitute a very small percentage of the total student




!
Ky

' ' .
population. Schools such as Cal Tech or MIT represent exceptions to

this rule. Therefore, another of the obvious questions with respect to

. »
the feasibility of instituting STID statewida, or even districtwide, is -

-4 v

tha =vill Silise of 20 711! ars5a-4-1 to service the SEED Prcgram. From

both ctsarvation of SEID clusses and discussions with the classroom teachers,

v
< 4

it is hﬁghly improbéblé the tyﬁical elementéyy classroom teacher-could be:
"tooled up" to hgndle a SEED class witﬁoutf;‘large amount'of advanced
;raining in mathematics. Only ninq,ofﬂézzregular teaéhépsturyeyed $£ the
cime of posttes&ing‘felt they had sufficié;t knowladge and expe:iénce'co
handle a éiED teaching situation independenﬁly. This still leaves un—.
answeredjgﬁe question: How many classfoom teachers are motivated to study
mathematics to the extent esSeEtiél to handle SEED~cype"ma£hékatfés in-

struction?

Amount of Mathematics Desireable

For the moment, suppose it were possiblé to find enough machématics
specialists to service every third through sixth elémentary classroom in
the State of California. In view of what was said previously with respect
to the high level of abstraction of SEED mathematics, the question must
be raised: How much abstract mathematics does every child need- to know?
The,w;iter of ﬁhis section considers himself to have a.;easonablé degree
of profic}ency in mathematics and has made his living for over 25 years
teaching mathematics and applied machemapics. He would think it was great
if every studehcfcompleced.thé cafculus before leaving the secon&ary school.

Out of fairness, and the desire to maintain a degree of objectivity, how-

ever, he would consider that idea of questionable merit and an unproductive

: o 66
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enterprise for many students.” In fact, only a small percentage of the

total student population could either handle that much mathematics or

r N ( L d
benefit from it. The SEED Program teaches sound mathematical principles

.in an exciting manner. . But again does every student need it: could

" their time be more profi;ably Spent doing something else' and, is any-

thing_essential in the educational development of the child ‘being lost

through the extra time spent in SEED? These are additional questions

.

which deserve consideration and require answers before expansion of the

SEED prcgram tares plcce.

Scope and Sequence.of SEED

Still another factor that must be given thought when thinking in terms

-of feasibility of expanding SEED is the scope and sequence of the SEED

Program itself. Based upon our experience, it appears that the SEED staff

operates according to the premise that any topic in Algebra is worth
teaching and is equal in'transfer,value and generalizability. Up to this

point in time, there is not in hard copy a unified curricular plan for

- the SEED Program. A Chapter 1V, dated 1971, is available but Chapters

I-III and V, VI, etc., have not been located by the evaluation teamru It
would be the hope of the evaluators of the program that a more complete

set of plans for SEED would be prepared prior to: any in9tructional agency

embarking upon a more ambitious program 'than those d18cussed in this

report. From classroomﬁobservations in the four.school districts in which
SEED was operative during 1973474¢'there was a common thread evident in

the instruction and across grades. It was impossible for this observer

to make a ¢lear distinction, contentwise, of the instruction at the differ-

.ent grade levels. ' '

v
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L _ »gualicy of Studant Participatign:

i k } Related fo the scope and sequence issue is the matter of student.
N &

participatién. - The students' participation is limited largely to oral

- . response to questions raised by the instructor. The evaluators ‘observed

nearly one-half of the SEED classes. . In these classes; the.students in

~ . . o unison, expressed app;oval or disapproval of whet the SEED gpecialists said
| or wroté on the blackboard by means of hand signals.
.« s s .
.- ' On the surface, the amount of student participation seemed greater
in therSEEblgiass than in more convenéional class si;uationé. ﬁdwever, the
evaluator@ no:ed'that while nearly eve;y SZED classroono scudénc responded
by 3iving the hanmd signals, for some Stuaesce o= resyonses appeared to te
simply a mimicking of the majority. 1In fact, a teacher who did not elect
to participgte in the érogramvche second year reported, "Many students
merely mimicked the actions of their classmates and did not bother to think-
_whac they were doing." This observation is supported ig part by a "reach-
iug‘fo:"-reqponsé or sometimes alléck of'response,'whe; students are ca&led
upon to correct a calculation error made by the SEED specialist in-working
tﬂe problem on the board or to provide an answer to a question. The lack

¢

of a respénse does not necessarily indicate that the student did not dis=<

o ‘ tinguishvan error, but the lack of a response to a question to which the
PR sguden: had raised his hand seems to indicate a mimicking ~This behavior
':J ’ was observed in several instances.

‘:3: - When the sbecialist seeks responses, ysually several students, the
.,:' classroom teacher, and/or even‘a visi;or, may be called upon to respond.

In this context, incorrect answers are not reinforced negatively. In fact,

SEED personnel stated that incorrect answers were frequently pursued to

.

determine 1f the student's incorrect response was logical, 1.e., to determine

68
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fyhere the student was conipg from:" The apparent purpose of this pursult
. N o

. e
is to reinforce the students' "thought processes." On the ocher hand very

A s .
s

llttle (in fact, almost none) written work was belng done "and che only "

, wrltCe“,,xldence of value available which 1nd1cated the»students b111ty

e
) ,

.- to solve ma*ﬁematlcal problemS“lndependently were the test scores actaxned

n

- I chrpugh the evaluation process.
« ' 2 o . '?§ . | i AN .
R S Will\students Le 4ble to maintain an interest in oral participation

over the loaofrun without lxperiencing"thk satisfaction of being able to

a
w

work out solutions to prnﬂie&s on paper in a systematic and orderly manner?
- It has bzen the writer's ohservation that not untll a student demonstrates
.this ability to himself/herselr, doesnhelcne feel proorggs and a sense of

accomplishment. It may be that the old adage "calk is cheap" should be ~

q

amended co‘read, "talk is eheap'and not very rewardlng in and of itself."

v/ ‘ . " @
N . v .

g . - . ; : . . -
“ﬁ@ﬁ; ‘Using the latter as a premise, the rewards from participation if the SEED -

T-“ . Prbgram in grades three through six may prove shallow in the long run of

- Y .

3 O . .
h' .
.

~ events.

.‘ v

'%. Understandably, the advocates and originators of SEED were andhare
b interested’in findiﬁg means of maintaining and sustaining interest in
mathematlcs, espec1arQy for those SCudents with ldmited reading skills.

L This is a commendable goal and cannot be dlscounted or denigrated. However,
» ’ » R
-+ ' at some point in time the novelty of participation in oral exerc%ses may

33__ tarnish. What .do the founders of SEED prppose take place beyond the sixth

’ ’ a R -
_grade? What happens to a former SEED student in the seventh grade? Are

% . .

v there plans to extend the SEED idea ‘or to incorpgprate the idea into the

s

A junior high or middle school mathematics activity?
. N

’




Previous Research Findings . -

¢

ProJect SEED has been in operation for about 10 years. Claims are
made thzt SEED classrooms exlsted from coast to coast. " Many have oeen in
operacion in California in prev1ouS'years;r A numbér of newspaper, magazine,
and journal articles Teport a variety of anecdoteshand descriptlons of
observa:ions ettolllng the virtues of SEED Sone research has been done.
The Miller nathematics Improvement Program which 1ncluded the Mathematics
Speclalist Project, currently known as SEED, was conddcted in 1968-70.
Students in five ethnic_ciassifications in grades 2, 3, 5, and 6 were
"t , included. Five measures‘oflmath achievement were used. The results
h generally“favored the experinental,group (i.e., SEED students)‘over their
counterparts in control classes,

Another study in the Berkeley %nified School District (i967).-ine
~ volved 13 s;udents and a matching group of controls. The study followed
the students as they advanced from the fourth through the sixth grade.

Yo % The results showed an increase in the mean IQ score of the experimental

N A < .

' | r. group, whiie that of the controls remained unchanged dur1nO the period

of the study.- A measure of r§ading achievement was also included. No
difference in the gains in reading -achievement were noted. Generalizations
from such a small.’znber of cases must be made with extreme caution, if

at all o o . .

\ More recently, Project SEED was implemented in selected elementary

v schools in the State of Michigan during the 1970-71 school Year. (lasses

PN

" in grades three through six were included. Comparisons of. SEED»and control

-

groups on total arithmetic achievement test grade equlva1ent scores (Com-

prehen31ve Test of Basic Skills - Arithmetic Total Score) showed the means

of the experimental groups (i.e., SEED classes) to be higher for all grade

bl
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levels, but only thoée of the foﬁrth and fifth grades reached the ac-

cepted level of significanc?; The ;esearch desigﬁ for thé study did not

include a pretest. Comparability of the gfoﬁps was based only on age and

_sex, SO :cnpar;bility in terms of initial math achievement was question- .

able. . |

.;‘ , Other findingi df the Michigan program shéwed no difference between

S . SEED.énd'éontrql groupsfin their expressed preference. for afifhmetic—
mathematics. Similarly no coﬁsistenc group differancaé were found in their
expressed preferences fof saven dfher'schooi subjects. Tﬁe subjective
responsesrof studehrs, teachers, and principéls who pé%ticipated in the
Michiéan pProzr.m were obtained to a nuﬁber of items in questionnaires.

In genétal, the responses were favorablé to the SEED program.

Finally, a report ent?tled “Rev¥ew of Sdme Project SEED Activities

<5 the.xeu vork City Doard of Educacion by»the Mathematics Education in

the ;nner;City" deserves somé mention. The report was highly critical

of a promotional film préduced by SEED. The name "National Couﬁcil of

Teachers of Mathematics' was superimposed on the film giving the impression

that the Council.,endorsed the SEED Project. Also some edicingﬁpractices

were found to be "alien to strict dgcorum."

The same study reported that several classroom incidents and a number
of issues were raised and discussed, each somewhat critical of Project SEED.
S In addition; the lack of a curriculum guide, syllabus, or SEED instructor's

manual would seem to detract from-<the replicability of the program from

 year.to year, to say nothing of the sequencing of material. The Michigan

%study reported no syllabus of topics was provided for the SEED instructors.
They tended to develop their own topics.

The studies cited above shed some light on the feasibility of SEED,

ERIC | 1




but the results are in ¢ ‘}ﬁ  and imply additional study ofvthe issues

i$ essential. R A : . ' .

- -
Cozcres ond 32

Th2 amcunt budgeted for Ciue continuation of 70 classes (20 classes

w
e

not inzluled in the pra2sent study), excluding funds allocated for evaluation,
was approximately $315,000. The average cost for the 70 classes was $4,500—
the maximum amount specified per class in Assembly Bill No. 1644. With the

estimate of 30 students per class, the coct is approximateiy $150 per

.student for the four units of instruction per week.

Another "cost'" is the tims which might have been devoted to other

7

. . !
subjects. . SEED instruction represents 4n addition to the regular math

b

class, and, therefore, time had to be taken.from other,suﬁjects to provide

<
———v P

o~ L TUPTE I v . I QPO P Al m mesmTiimbemem— 3T - £
QL. vul dlg tné 3icc VADanDy .h':‘: vaslUiLcon s uJ.d uov. <«

izd any comgpc
for time, e.g., extended‘schoolhday, shortened lunch or b;eak-pg;iods. Each
tedchér used his or her own system in obtaining time for SEED. Teachers
uéed a variety of arrangements varying from occasionally sugstituting an
entire class period for SEED to sho%téning c&o or more subject§ gy a suf-
ficient amount of time to aliow for a full period of SEED instruction. The
number of variations made it impractical, if not'impossible, to‘determine

at what cost to other subjects SEED instruction was implemented.

The benefits, on the other hand, do not appear dramatic. Meafures of
interest and motivation in school-subjects including math did not show
appreciable benefits attributable to SEED. Similarly, the measure of self-
concept failed to show any experimental effect. Some gaiﬁs in mathematics

abiiity which is reasonably attributable to SEED instruction were noted

largely for SEED; students, i.e., those who were in the program for over two

72 | . )
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successive school years. The gains iﬁ math ability for students who were

in the program for only thé cufrent schobl year were not significantly .
differeat from those of their corresponding control scudengs,j An item
analysis showed that the superio;ity in math ability of ﬁhe SEED students
appeared to be in modern math items which were stressed in' the SEED in- ‘

L]

struction and relatively untouched in the concrol classes. A question that

°

remains is "Do the benefits in math ablllty justify the cost’"

-

To summarize, the feasibility of continuation of the SEED Program'of
its expansion raises several issues some of which have been addressed
?bove. They were: 1) thz lavel of akstra-czizn; 2) the direction cf math
insgruction; 3) the SEED teacher supply; 4) the need of elementary students

for mathematics of -the SEED variety; 5) the unknown aspects of the scope

and sequence of SEED; 6) the unl—dimen51onal mode of studgéE% 
halt

/w,;i»} -

.,icipacion
in the SZED Prozram and its long-range holding powers; 7) p:hyious re-
. search ‘1ndings, and 8) cost-benefit con51derations. It is our recormendation

that these issues be considered in detail before the present program £§%

expanded.
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VIII

SUMMARY COMMENTS AND CONCLUSIONS

»

- Summarv and Corncliusions

The Northwest Regional Educational Laboratory has attempted to meet
its coatractual obligations through the procedures described in the foregoing
sections of this report. Six issues ip particular received concentrated ¢
. ) attention from the NWREL evaluation téamr Specifically, the six areas are:
stud2at pa2rformance in £QE£ domains, the issue of staff training and tﬁe
quéétions surrounding the implementation of SEED procedurés'én a broad
basis. |

In the area of stqdent-performance; the thrust of the evaluation
effort was to obtain data that would permit comparisons between students
in the SEED mathematics p;ogram.and.comparaﬂle students in regular math-
ematics classes on eac? of the four domains.

Throughout the 1973-74 fchool year, members of the NWREL evaluation
team monitored both SEED and control classes and subsequently collected
and analyzed the resultant information. Th; principal findings froa
the analyses of the student performance data were:

1. StddencS in SEED classes generally did as well or better than’
students injcontrol‘classes on th;.WCTEM. However, the only
' ' significant“differences detected between SEEDl and control
. : . were in grade six.

9

2. An analysis of covariance of the Special SEED Mathematics

- Tests indicated the SEED students did as well as or better

1

- _than their control counterparts in all grades” except grade
a ?,' N

six. In the latter grade, the situation was reversed.




- .

3. ‘étudencs in both the SEED and control classes performed

. below the average of students in the general population in

the same grades on the WCTEM (Wisconsin Con.emporary Test

0f Zlezentarzy —;:hematics). K
4, Analysisaof the performance of subgroups of children (i.e.,
<. ' : grouped according to‘initial level of abilities) revealed that
- ; ‘ students who perforred in the iower one-ehird initially tended to ma
the largest gains; thi; was true of both SEED ahd control students .
5. Theré‘was no consistent pattern in the responses of either '
the £Z:ZD or :c2zrol zroups with resbecc to théir:
a) incterest i% rath, .
b) interest in subjects other than math, °

c) motivation for mathematics, and
d) motivation in géneral,

’ as revealed by the responses to the FUN Questionnaire.
*6. The self-concept as measured by the IOX Self-Appraisal In-
| ve#cory increased from the precegt to posttest for the control
.(\J;f~jvgroup in the fifth and sixth grades and the SEED; group in
grade f;ve. The Sign Test yielded significant results in
those instances.

7. The fegular classroom teachers in the SEED classrooms ap-
pr;;e of the SEED program. This is an understandable out-
come because they volunceerea to participate. No appargent

R ' disenchantment developed during the course of the year.
- : 8. Relative to SEED tr:ining efforts, two items should be
-noted: (a) The SEED staff regularlf provided training ses-
- sions; however, (b) only nine of 42 respondent teachers,
after one or more years of inservice training considered 4

.

themselves adequately prepared to conduct a SEED class

with no assistance. 75
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9. The SEED classes pbserved by the NWREL evaluation team
: ‘ s
‘menmbers were eazaged in the study. of mathematics. The

classes were conducted in a profeéssional manner and the

students on the whole were receptive to the instruction.

7

In su=sary; the eviderce afforded by the instruments employed in the
evaluation is not dramatic either in support of SEED nor in negating the

SEED program. The SEED students achieved as well as the control students,

and, in most instances, somewhat beiter, but not always significantly.

Limitations of the Evaluation

The -current evaluation project encountered problems which are expected

whenever field work is undertaken. In the first plac%, it ﬁould'have ?een

desireable to be able to simulate an exﬁeriméntal setting. To do so would

, .
have required the authority to assign classrooms on a random basis in each
of the districts to either the experimental or control condition. Teachers
who volunteer their classrooms for an experimental project are often the

more enthusiastic and interested teachers and hence results must be ques-
!

tioned for spuriousness due to that factor. Whether or not this occurred
in the present instance cannot be answered but the reader should be alerted

to this feature.

N

Another factor which hindered the evaluation of the project in the

opinion of the NWREL teﬁm members was the. lack of a syllabus for the SEED

program. It made the construction of a test~that would be fair and appro-
, .
priate to both the control and experimental students as well as to the ‘.

curriculum extremely difficult, Without an improvedhand better-defined
. '

69
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curricular plan for SEED, future gvaluatiOn of it will be handicapped
becauses the observers will have difficulty in dgternining the aifns and .
directidn of the program which are essential to any assessment process.

It was algo unfortunate that the question of achievement per unit

of time of SZZD versus control could not be investigated. To do this

3 - L3

f‘ would have required SEED mathematics oniy be taught in certain_ lasses

.- five days a weck just as regular mathemacics.  Would the basic skills
‘ of such a pro-raa as.:ha —oTe convehtionai z=aroach saebs to be a reason-
able question that remains unanswered at this writing.

This study, as all others which require an attempt to study interest,
motivation, and self-concept had to maké do knowingly with less than the
ideal measuring instrument. Tﬁis is not an‘apology for what waé used,
but rather a reminder to the reader of the report that measurement in
thaca areae ie ct4ll ipn itg infancy; adulthond may be a long time in the
future. in defense of the instruments, it can be said that they were

easily administered, as direct questions which were understood by the

students and the results were properly handled in the opinion of the staff.

Concluding Statements

v ~

The SEED prog;am must be commended fgr its dedication in teaching
sound mathematical principles and concepts to disadvantaged youth. The
<. personnel are enthusiastic, cevidence some uniform training as well as; in

most instances, competencey in mathematics. It is the conclusion of the
' ;gvai;acion team that most elementary teachers are at this point in time
not equipped to téach the caliber of mathematics of SEED.

From the results of;the.mathemétics achievement tests it is apparent

that the population of the classes in which SEED is operative have a 1§rge

Qo . . A 7”7
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- deficit in matieutice to cvercome, Will a "double dose" of mathematics

-

do the triszk, or +ill it require double Joces of reading, spelling, and

writing? .

With regard to reading, it would seem appropriate for the SEED
T program to try out a modified scheme to the present, strictly oral approach.
. - r .

The alternate plah could use some written materials and also supplementary-

assigned written work. Under the'presen; program, there is nothing

o

2 - .
the child can hold 38 tangible evidence of achievement or progress. of .

course, the modified’ plan would £§quire careful planning study and evalu=
' s
ation.
The NWREL evaluation team is empathetic to the aims of the SEED

program and supportive of the State of Califormia's interest in seeking

fair and impartial assessmenﬁ. New programs need to'be tried and investi-

a o '.' —
gated and compired on as rizorous schedule as possible. Through such a
{ ' .
process, education can advance.
I&
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ITSY ANALYSIS OF THE SPECIAL SEED MATHEMATICS ACHIEVEMENT TEST

The data in Exhibit A indicates the difficulty level of each item
on the Special Mathematics Achievement Test. The difficulty index (a
t3s5-d v:on (1) the nunber of students who attempted each

propwrtica) is

item, and (b) the number of students who responded correctly to each item.

~ .
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. SPECIAL MATHEMATICS ACHIEMEMESTK;EST - GRADES'3 AND 4

1973 = 7

o
4 + 3 1s the same as

_aj 3x 4

b) 3+4

c) 3'? 4

d) 4-3

8+ (5+2) = 10 1s -
a) a glosed ;eptence which is false
b) a closed stntence which is true
ci an open seﬁcence

d) noﬁe_of these

S1

* . EXHIBIT A

To make 5 4-[:] = 0, a true septence
a) {:j -Q .

w O =1

c) E] = +5 "

a 0O --s

i7 4 9 =

a) 8

b) 16

c) 25

d) ‘none of these 7

15 =11 = 4 = 7
3
Qe
et B}
c) 26 :

d) 30 - .

Grade/Test  C 52
3 Pre .87 .82 *
Post .83 .84
4 Pre .84 .73
Post .85 .87 .97
3 Pre .28 .35
Post .49 .37
4 Pre .36 .57
Post .43 .60 .77
Post .45 .45
4 Pre .38 .46
POSt -36\\_6]¢‘ >74
3 Pre .57 .45
Post .68 .67
4 Pre .54 .55
Post .75 .69 .66
-
81

* In the pretest analyses, SEED 1 and SEED 2 data we;e combined
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8.

9.

10.

a)

' . ' : 1o
6. T+ (44 12) is the same as

?lxl(a +12)

b), 7.+ 4) + 12
P

i

¢)

d)

(34
a)
b)

c)

The

ita)
b)
<)
d)

In ex#ﬁple 9 above n (a) 1

a)
b)

.\\ c)

(7 +4) x 12

{5 +4) + (7 +12)

+6) + (14 +10) =
64

40

. &

24

- none of these

98
130
230

none of these

sets shown are called

equivalent sets
equal sctsa
empty sets

disjoint sets

0
3
6

d¥: s none of these

>
£

o
£p

L d

8 equal to

2

A
®
o

Grade/Test €SI §2
3. Pre -.33 .44
Post .59 .55
4 Pre .58-.54
| Post .68 .71 .83 .
3. Pre .34 .48
‘ Post .46 .47
1 Pre .57 .53 -
Post .63 .64 .77
3 Pre .44 .51
Post .54 .46
4 Pre .50 .52
Post .63 .75 .75
3 Pre .33 .35
. Post .59 .41
4 Pre .52 .42
Post .60 .48 .51
"3 pre .30 .21
Post .33 .14
4 Pre .33.30
Post .38 .43 .51

.
G
K
.
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Grade/Test C S1 S2

11. ' Math period starts at 10325 and ends at 11:10. How long is it?

3 . Y - .22 .30
a) 15 minutes ! o ‘ 3 g;:t .42 .39

X

b) 30 minutes '
o q Pre - .43 .35

c) 45 minutes . Post. .49 .40 .66

d) 85 ninutes : , ) :

12. (72+18) - 80 =

“ 3 pre .37 .42
. = 9 . Post .66 .55
b)) 10 ’
Ce) 170 . & . : 4 Pre. .47 .48
- ‘ S - o " Post -63 .70 .91
C. ) 1216 o T .
13;, 296 '
-178 . ‘ ) 3 Pre .37 .23
? ' L Post .38 .27
o a) 118 ot ' T -
i v
b) 128 5 4 .Pre .39 .44
c) 474 '  \\w' Post .55 .54 .66
. P - .
Q) none of these -

’

14, Yol gave the lady at the check-out goud&er $1.00 to pay for 'l can of |

;cat.fo5d, She .gave you 2 quériers and 2 nickels in change. Hdw much

37 Pre .44 .25

‘d;d the ciflfogd cgs:? Post .34 .31

a) -20¢ , \ _ : : -
'm" 43¢ o , . 4 _Pre .31 .36

; e~ : o Post - .48 .42 .57
c) 60¢ ) ‘ . P ’ s ) /1

'd) “none of these

I}

. ) o

« ’ !

l? ;fis; If A= » {9, 1,|Z} + and ﬂv-‘ {2, 3, 4] what 18 A U B?%éJ ' "
“u ‘ ! '3 . Pre .30..29,
s 2, 3, 4, 5} . > {- Post .24 .37

» avz= lo, 1,23, 4} 3 [
. . ¢ 83 4 Pre .35.36

. ) AUB= 0, L, 5 "f Post .40 .51 .40

5
»
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16. Which one of the followinz anumber lines is circled properly to

\
\
\

show the numbers-less than 5 but more than 27 - 37 Pre .23 .30

F .

‘ : — - . Post .46 144
. a) * . . . . ﬁ - \\
SRR N 0 1 2 3 4 5[6 ‘ . \
- . b) » » - . . - . N . -
, - 01 2/)3 4 556 Pre .41 .43
o ) . /T . T\ B . “Post .49 .56 .74
0 ( } 7 , . 3

- ) .

-J e

-J|e
P

|3 , - - § - -
b K . i 0' i U 7

17, 17 -0=7

— : _ o3 Pre .67 .65
a) 0 " Post .70 .83
B) 1 - T A \
&) 17 " , B E 4 Pre .73..66
Post .78 .77 .94
d) none of these - K
18, 17 x 0 =1 m J
L 3 -pPré’ 280 Y
a0 . " Post .73 .63
b) 1 “ . . —
Qo 17 ‘ | 4 Pre .52.52°
' ‘ o . Post @ .87 1,00
« d) none of these . : Lot
19. 17 40=2 (N L
' '. » (f\?ff) 3 Pre .11.17
.8 s | " o ._ Post .11 .23
. b) 1
' ’ o 17 , | 4 -Pre .10 .16
.- ‘ ‘ - Post .08 .09 .11
Tl d) none of these » ) - v ; ' \
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, » h e Grade/Test C _ S1. S2
. . 20. You had 68¢ and spent 19¢ for a box of crayons. How much money - '

3 Pre .24 .21

did you haéq ief;? ‘ ’
s Post .45 .38

a) 41 ) " o - .

b age E ' | 4 . Pre..45.50

T oe). sly S Post .61 .55 .83 -
d) 5% .

21. 1f one box of crayons cost 10¢, how much do 3 boxes cost?

. : ‘ 3. Pre .43 .42
a) 22¢ | | Post .60 .60

b) 38¢ |

4 Pre .55 .57
Post .81 .74 .89

c) 57¢

d) none of these

2

22, If 2 x 2 = 27, what does 22 x 2 equal?

a) 2 % 2 3 Pre. .29 .32

Post .28 .33
b) 2x2x2 >

c) 2x2x2x2 4 Pre ‘.27 .25
Post .33 .31 .54

d) none of these

23. In the number 23, what does the 2 equal?-
§§ | "3 Pre .36 .41
“2%0 - , |

» | Post .53 .42
: b 2x1 - | [
: ¢) 2 x 10 | } 4 Pre - .37 .34
M - | Post .40 .48 .46
Lo : " d) none of these - : /7
weoPEas : - 3  Pre .58 .43
a) 9 _ , _ Post .58 .58

b) 27 : ) —y
T 4 Pre .61 .60

~ . c) 36 )
Post .76 .87 .94

d) 99




e ‘ ' ‘ ‘f§%~ g»ﬁrade/Test C

' ; ; . S1 S2
! 30. . Two hunqied nine is the same as » ]
200,-9 ' gy 3 Pre .52 .44
= 2 oy - Post ;.49 .43 « 3
o b) 209 Y R SR TS
0. 29 4 Pre” .58 .57
W"/ Post .67 .71- .83
d) these A
, h , -
3 S 31, Whic ':':::‘:e:-x has a 6 ia the hundrzds place? w
3 Pre .19:319
a) 176 ’
Post .32 .27
b) 167
c) 6051 4  Pre .30 .46
* Post .37 .45 .62
d) 2651 :
7 3 Pre .27 .27
a) 3 Post .19 .25
B 30 ) '
4 Pre .29 .26
c) 31 ' _ .
- Post . .23 .34 .51
d) none of these
33. 960 + 16 = ‘ ~
‘ 3 Pre .31 .38
a) 6 Post .57 .28
b) 16
. o 60 » 4 Pre 3236
% : Post .33 .45 .54
o d) none of these
34. If 5/8 = n/80; what is n ? -
: 3 Pre .46 .50
a) > | Post .34 .36
b) 10 .
o) 1 ~ | 4 Pre .35 .31
, — Post .37 .41 .49
d) 50 ,
T . '
: 86 7




Ca) = J o -3 Pre .461.52
o ' Post .47 .46

T —— .

) | | ~N 4 Pre . .46°.38 |

) —— L  Post .64 4727 .50
" 3. 1 ‘q c R /

ooa ! |10 B 3
A 10 B
i N I
ABCD 1is a rectangle. AB = 10. AD = 4, How ﬁ&rfisA;t around _
the rectangle? .
a2 L ’ 4 Pre .26 .25
b) 24 Post .28 .29 .46
- . - ,é" ’
C) 40 s '7’ ’fi“_‘
d) nome of these . ' 3”fg

37. How would you find the number of inches in 3 1/2 faer?

3 1‘2 12 : - '3 Pre .16 .21
» /2 x : ‘ , Post .06 .17
b) 31/2+12 o : , -
c) 31/2+12 : o 4 Pre .20'.27

. Post .20 .16 .29
d) none of these g

8., 2 -
' 3 Pre. .30.29
L N o 1 B - Post .30 .31

2 '
. ' . ‘ ’ .
You want the area of rectangle B to be the same as the area of

the square A, What should be the length of figure B?

R

| a) 1°° o . - .
N N . - ’ . o ov ? /
b 2 l 4 Pre, .29 .34
4 , - ‘ Post .26 .31 .29 ,
o 3 | o /o - "

d) 4 B e
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- ‘ ' ' | ‘ - " Gradé/Test c St Ss2
- -39, ,Yqu can’ buy 6 candy bars for a dollar. '

- . 3 Pré .26 .28
e How many candy bars could you buy for $1.50? , " post .24 .35

o~

| a) 6 ‘ A , o,

|

: |

- ,"")\9, o T . 4 Pre .38 .42
| Q) 25 R B LA post 30 .31 .40

: - . d) nome of these o - L .

40; 1{25-1 Now .

- | 100‘ ~1 . ‘E{ 'u : . o e ” L . v. '(.

' B { . N - Post .39 .33
.50-"' N . o - . g 2 - . ) L .
- . ; .J;J«"’: . ‘ . . ‘
2'.5- ¥ . } ¢( ) . X
q , - .- : A |
s ) p—’ — : v,,
. Bill Jean ‘Mike: " Ann .
; /}f Graph of number of tickets sold

ﬂgu many cickecs were sold bv Bill. Jean. Mike and Ann together?

‘o ay 200 P 47 e 3408

¢

b) 300 T . | | 'P_ost‘ 4/5? ,;47 .63

L)

c) 350

o ' d) none of these ' .

o
Bl . N "
. o . - -
‘ : —4

£ ,
E
» -
- . L_ v 9
) .
. N .
L) . .
” 1
-
f .
- s ‘ 1
. 4,
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3.

SPECIAL MATUSMATICS. ACHIEVELNT TEST - GﬁﬂDES 5 AND 6

o

v

1973 - 74
' . Grade/Test C S1 S2
Ia the number 86241, the 6 st; o '
1 umber , the 6 stands fér 5 Pre . .39 .36
a) 6 x 100 | | ‘ | Post .54 .42 .41
" b) 6 x 10} z |
"(:1{ N ' . -42 .
e) 6 x 102 P 6 Pre %
Post .48 .53 .59
d) 6 x 103 —
If A -! 1, 2, 3] and B = 3 b 5} ,» A and B are
“ 5 Pre .34 .30 .
a) equal Post .50 .30 -.36
‘b) equivalent ' : ”
' 6 Pre .37 .39
c) disjoint - Post .49 .34 -.50
d) empty .- : ' ;
, s | |
If A = }\YZ'B and B = 2_3,,4,5j » AU B 1s equal to
a) }31 ‘ 5 Pre .47 .48 - |
b zl' — 5{ 4 4 ‘Post .45 .57 .58
N R _ \
‘e)’ !l, 2, 4, 5] 6 .‘Pre .51 .52
. : ' . I
d) none of these Post .57 .51 .60
Which number has a 7 in the ten's place .
: .62 .65
o 3267 . y . 5 Pre 62 .6 |
_ = Post .62 .70 .79
b) 769
c) 4'8'75 \ 6 Pre .70 .73
e ‘ . .80 ..
Cay 7902 ) _Post .72 .80 . .80
. i
h] . ) -
If A -{ 1, 2, 3 ; and 2 = !4, 5§ their intersection set is
a) Slg 2| 3' 4| ’5; 5 Pre .]6 .]9 g
) J . Post .19 .15 .24
b) 31, 2, 3 ~ < - :
&) 14' 5; > o NG | 6 Pre .24 .22
. . | T Post .29 .27 .28
d) empty : ’ ' ’
89. 1
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5 Pre .21 .22

6. Which number below is a prime number?

99 Post .36 .32 .43
b) 7 '
g 6 - | 6 Pre .27 .30
' Post .46 .50 .58
L d) 4
r,r.f" ¢
- i - ' /:';‘;;.
7. Wwaar &s thie szallest nuzdber divislible by 8 and 67 :
/// ‘ g ' Pre = .12 .13
2 2x2x2x2x3 | Post .22 .16 .12

b) 2 x2x2x3 —
¢) 2x2x3 . 6 Pre .14 .16
) ‘ © post .17 .20 .1

d) none ¢f th_se L

)

i

Which of the following is a subset of A= 0,1, 2, 3

5 Pre .24 .30 .
@) B- 1 41 “ Post .35 .33 .33

b) B = io, 4, 5} —=
& B - kls 2, lg | 6 Pre .35 .35 »
) . : Post .40 .43 .45
d) B= 1o, 31 ' :
rs I )
9. Ifl] +4 = 28, 5 Pre .63 .68
< a)d =7 Co Post .68 .68 .75
p) O = 14
A 6 Pre .71 .76
) 0 =24 | Post .78 .77 .80
d) O = 32 —
- 10. 2+ (7 +8) = ‘ - ‘ ‘5 Pre .73 .75 4
e a) 112 Post .72 .71 :83
o b) 30 . '
-, 6 Pre .82 .83
. c) 17 Post .87 .85 .91
d) none of th._se e

90 - o
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13.

14,

15.

(4 +8) + (4 +12) =

a)
b)
c)
d)

- Add

.a)

b)
c)
d)

(8
a)
b)a
c)

d)
a

2
a)
b)
c)

d)

_
24 ,
36

80

none of these

112
74
96

70

252

342

352

none of these

+0)+ (19 +0) =2

0
27
152

none of these

+ 18) - 80 =
0

10

1216

none of these

87695
~78777

?
a) 8918
b) 8928

c) 9912

. dl\\none of these

91"

Grade/Test

c s

5 Pre .54 .57
Post .78 .61 .75

6 Pre .70 .73
Rost .79 .85 .86

'§ Pre .52 .51
_ Post .57 .61 .58

6 Prg .55 .65
Post .65 .56 .73

.,/ S Pre .72 .7%
Post .75 .77 .85

6 Pre .81 .84
Post .87 .88 .95
2
"5  Pre .49 .60
Post .58 .62 .66

6 Pre .63 .70
Post .67 .72 .81

5 Pre .44 .44
Post' .52 .47 .54

6 Pre .45 .58
Post .62 .63 .69

3




16.

17.

18.

19.

20.

Find the product

a) 278

1 5+ ] =0,

a)_J =0
O -
) =5
HO -5
53 x[[] = 7208
'a)D -7%23
b) ] = 136
e) [ =53
Q) 0. =23

b) 450 -

c) 5,086

d) 31,13

3lx)(26x0)-'l'

va)T-O

b) T = 2
csT-‘7

d) T =2

If 21/7 = 3, then 210/7 = ?

04

4

2

40

a) 3x10

b) 3 +10

c) 3+ 10

d) 3x70

VI ayusy/ 16o L

Q

b 3

.39

5 Pre .39 .43
Post .40 .58 .72
6 Pre .48 .57
Post .56 .77 .79
P
"5  Pre .41 .43
Post .46 .45 .54
6 Pre .48 .58
’ Post .65 .67 .72
5 Pre .41 .39
Post .51 .50 .88
6 Pre .52 .61
" Post L€ .52 .75
5. Pre .32 .32
, -, Post .29 .35 .44
6 Pre .32 .42
Post .42 .52 .58
5 Pre .22 .23
Post ~.20 .29 .34
6 Pre .27 .34
‘Post .42 .52




- 21,

22.

23.

24,

’/f” 25.

(20 x 3) x.(20 & 3) =7

a)
b)
¢)

d)

40
a)
b)

c)-

d)

Six thousand fifty-nine is the word name for

a)
b)

e)

d)

160
320
6000

none of these

5
14
40

none of these

659
6,059 -
6,550

600,059

3x@2+0) =

a)
b)
c)
d)

11

12

24

none of these

(75 + 25) ¢ O =
a)
b)
c)
a)

0

3

100

none of these

WM QUL / P LA

5 Pre .23 .28
Post .29 .32 .34
6 “Pre .27 .29
Post .28 .36 .45
5 Pre .33 .31
Post .38 .37 .45
6 Pre .30 .40
Post .37 .46 .48
5 Pre .40 .48
i Post .49 .49 .61
6 Pre .54 .64
Post .70 .67 .76 -
5 Pre .54 .52
~Post .65 .61 .75
6 Pre .65 .68
Post .73 .78 - .79
5 Pre 17 .14
Post .20 .16 .15
6 Pre .13 .14
Post .08 .14 .13




R U s ez
_— a) 2 ; : . rost 08 17
P
| ’ : .‘ 6 Pre .16 .20

c) . 20 . S ' C !
. : _Post .21 .28
d) none of these

27. 2214 + 123 = 7

. > _ .3 . 5 Pre .12°.16
- | a3) 18 . o Post 20\21
L b) 18 + Remainder 100 E —
S c¢) 18 + Remainder 123° a 6 Pre .18.23
. ' Post .30 .34
j = d) none of these ,
t ////
28. If 3/5 -1, o/
/5 xU ' /. 5 Pre .30 .27
a) O =5/3 ' / , Post .28 .34
b) O =1 / - ;
6 Pre .24 .28
" y a0 = 2/5 . .
, . Post .32 .36 - .
d) O =1/3 :
.\\\ \,\\
29. 40Z of 100 = > , ’
) 4000 P 5 Pre .30 .29
. : L0 Post .25 .31°
b) 400 ‘ —
¢) 40 : ) 6 Pre .38 .40
Post .49 .35 .46
d) 4
. v 30. If the b étball team won 20 out of 25 games, what percent of
. g its games did it win? 5 p 23 .25
: . re . .
~a) 20% ' - ; Post .23 .19 .16
b) 402

6 Pre .23.18

c) 80% Post .26 .15 .12

. d) none of these




[ X

. Grade/Test
31. * You pick 3 apples and weigh them. One weighs 5 ounces,

S1. §2

another ueighs 7 vunces, and the third weighs 6 ounces.
If you picked another apple, what would be your best guess ’

of what it would weigh? .
5 Pre .09 .15

a) S ounces S o - Post .08 .16 .11
b) 6 ounces e )
- 6 " Pl"e .]6 .]2
o c¢) 7 ounces | - . Post .17 .10 .07

S » d) 8 ounces } ] . R

32. If 8/9 = g/8l, o = / - -
| / 5 Pre .29 .35

a) 8x1 *a | Post .32°.36 .33
b) 8 x 8 L

i p . .
o 8 x 9\‘v 6 re 39 .39

Post .40 .36 .32

/
d) none qf these

/ .

33,  Uhich fijurc ic o cjuesTell ' : 5 Pre .20 .27
. 7 Post .51 .40 .52

§ b FAS s 3
L oA LS LN
4 3" F
(a) (b) () -~ (d) o
\ Pre .44 .41

Post .59 .5T .53

35, Bill ran around A

Bdna ran around B 5 Pre .31 .28
.- Sue ran around C Post .31 .30 .31
X
-y R - O\LL Jb/":‘
10 yds A o yds. > 4
) ‘ 10 yds 70 &zr"

6° Pre .29 .30

Who ran the farthest? )
Post .30 .23 .24

a) Bill

b) Edna ' {

c) Sue




L Grade/Test C S1  S2
35, Which pair of lines are perpendicular? : -
) ‘ 5 Pre .18 .21
P . . .15
‘)>< v ‘ R / ost .22 .22 |
. 6 Pre .20.79
b)/ o, post 18.19 .22
, ‘ - ' . |/
— va
36. What is the area of the triangle below: Hint A = 1/2 bh /
a) 75 square feet 5 . Pre .21 .25 /-
' A Post- .26 .26 .26
“» 2b) 150 square feet 25 Feek
C) 250 square feef. \S feer Pre .25 .22
- ‘ Post .31 .30 .29
d) 300 square feet . /// 03 0.2
- | / K "~ ap Secr -
37. What line in.the circle is longest'i{ | .
a) . 5 Pre .38 .40
“ b Post, .38 .45 .50
c) "6 Pre .48 .51
d) Post .50 .48 .59
3. What ffactign” 5 Pre .28.27
a) 12/100 ya Post .24 .21 .20 .
Y,
v 6/0 S o
c),,.v<6]25 R ﬂfﬂ,{é‘\\ 6 Pre .21 .23
A . R "“j~~-«~k::“~—\ﬁ Post .22 .16 .16
v,—-")d) ggpa.of"'f ese \"“’: i
N ) . 1}1’;1
Pt i
39. Which of the numbers belox’f!ia largest? 5 Pre .09 .13
a) .021 . Post .19 .17 .21 '~
b) 201 \
¢ .048 > 6 Pre :14 .17
Post .28 .20 .26\\
d) .42 _

96




. . - - v ot ' WU UGS/ 1GJ L et L L
.40, IT An o race a_runner ran one mile in 4 minutes and 20 scconds, how
y / ..

AN

v . . many miles did he rén in 13 minutes? 5 Pre ~ .35 .34

a) less than 3 miles Post .35 {?O -39

.- ' b) mere than 3 miles. - B  6 " Pre .36 .41 -
c) 3 miles . Post .39 .30 .40

- 41, In a number system which uses only .0 and 1, 101 1is the samé as the

/.
decimal number o 5 Pre .13 19
‘ . Post .20 .18 .17

a) 3‘
b) 5 | 6 Pre .14.14 .
€) 101 - L Post. .14 .12 .14
d) none of these i )
42. What is n 1f o =167 ° T
) 2 ’ | 5 Pre .08 .13
2  Post .09 .12 .32
b), 4 - . :
- * \ i R
1 &) 12 . 6 Pre .11 .18 .
" ‘ . ' Post .14 .34 .37
d) none of these v : -~
%3. 'If 2% 2 x 2 and 23 = 2 x 2 x 2, what 1s 22 x 23 =2 N |
a) 25 ¢ , ‘5 . Pre .14 .17
“ Post .12 .28 .39
b) 26 :
") )12 e 6 Pre .16 .27
. - - . | - Post .18 .36 .45

d)“'ﬁone of these

44, (;;at is the value of 1 if 31 = 817 ‘ |
.. P . 5 Pre .12 .22

- a) 3 o of Post .16 .16 .25
» T ' b) 10 ) . ' .
, 6 Pre .14 .19
. ‘ .e) 9 : )
't : . ~Post .14 .2_3 .34
. | d) 27 ~ ' A -




Al

e - T Grada/Test C &1
45. 1f 2/3 of an acre costs $3,000, what would an acre cost? ’ }

a) $2000 - 4 __ 5  Pre .21 .24
o ' A . ' '  Post #22 .23
o -~ b) " $4500 : g
c) $6000 _ ' 6 Pre .29 .23
T ’ . Post .33 .29
‘ ' ) |
, 46. 1f 3/7 x.N~is less than 3/7, then N 1s . -
DRSS ) 5 Pre .21 .23
- . a) less than1l , Post .21 .17
b b) - 1tol : .
: | ) ‘equal to d v 6 Pre .23,30
' - ¢c) more thanl i ' Post .28 .34
47. 1fl6= 2x2x2x2 =20 =2% -2 =2
4 T 2x2 2Z
’ -'/”/r‘/."
%£ZZE%%57\‘ 2 - ;
a) J .
. b) 1 )
c) 2 ‘
- d) \none of these )
48. _1/4 + 3/4 = - ' L o 5 Pre .13 .19
a') 1/3 ~ Post .20 .21
b) 3/16 ' -
6 Pre .18 .18
) 3 Post .22 .17 - .
d) none of these
.. 7 . 49. If 63/3 = 21, then 63/30 is équal to oz
. ‘ | : .- 5 Pre .25.24 ,
A @9 2 x10 , A ~ Post .23 .27 .19
b) ‘21 ¢+ 10 ' _ ) .
c) 21 =10 b 6 Pre .23 .24
' AR  Post .24 .24 .21
, d) none of these ! : )
1 ) * v
98 .
v ~




50.

Grade/Test

C

St S2

what is.the second number after 36 in the series &4, 12, 36 **+*** ?

a) 76
b) 132
c) 216

d) 324

b

99

"

5 Pre .19 .13 -
Post .13 .21 .19
- ,’fi
6, Pre .14 .15
Post .16 .25 .21
§
v;
/
!
11
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EXHIBIT B

Northwest ‘
Regional ‘ PR .
Educational : Lindsay Building - 710 S.W. Second Avenue '
Laboratory mac s Portland, Oreyjon 97204 . -Teiesnonse (503) 224-3650 ‘
-
[y .
f
A
N &
/A ,
. ~
/
Pear : )
J . —

A part of the SEED Project is an "Inservice Training" component. Imn -
addition to conducting four SEED classes per week, the Project calls

for one additional hour a week for consultation between SEED specialists
and the regular classrﬁom teacher. .
We would appreciate information from you for two-four week periods
concerning this consulration sessivn. wLoclcscd you 17311 f4ind a SEED
Classroom Teacher Inservice Training Record Form. This form is to be
£i{lled out for the period of to .
Other teachers have been completing similar forms for othexr two-month
periods throughout the school year. We are attempting this “"sampling"
approach in order to Tessen. the individual teacher's workload and at
the same time to provide us with adequate data. Please return this
completed form at your earliest convenience using the enclosed stamped
aelf;addressed envelope. i

3

We appreciate your coqggration‘and effort in 4¢his endeavor. ’

2

Sincerely,

e

14 : \/ a .

k] »

Kan Yagi
Project SEED Coordinator .-

h ‘. ﬁ) ’
KY:tljlpc . \~/ .

Enclosure -l '




T - - Exhibit B

SEED CLASSRCOM TEACHER INSERVICE TRAINING RLECORD hF‘()R}»IL

)

Name of Teacher Grade Level

o

Name of School ’ School Dist. . i

Ay
Please complete a record for each of the four weeks as indicated for
you. When the four weeks are cqmpleted, return the Record Form in

. the preaddressed envelope. Please feel free to comment on anyitem

you wish.

o

Week: to : R

Date(s) of additjional inservice sessioni(s):

If none, indicate reason.

v

Name of specialist conducting the session(s): .
Approximate duration of the session(s): . - _-
1. Were others present at the inservice session(s)? " Yes No

If yes, indicate number and positions, ‘e.g., teachers, cg/hool
administrators.

2. What were the topic(sf for each inservice session(s)? Indicate
if the topics dealt with teaching methods, mathematics concepts,
both or neither.

»
. 4
]

3. Who suggested the tepicl{s) for the session(3)?
: You/Specialist/Othpr (Indicate)

L)

101

et

b wa -




e L

s v e -

4. Did the inservice co2ssinpn( ;) deal with .something yng
to 2pply 'in 'your classrocm? Yes No.

i

-

5. Indicate the extent td which the sessinon(s) was related t
one of your need dreas.  (Circle a nwnber)
1 2 3 4 5
T 7 1 / v ——
Little or Moderate Very ro-:
no relation relation relatedg ’

'3

6. Briefly descpiﬁe each session(s), e.g., where it took place,

activities, time of day, etc. <

AN

7. Recommendations to improve the inservice session(s):

102 - N

'




