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Iinterdependence and Management of Bilingual Classrcoms

Final Report to NIE

<

INTRODUCTION
This is the final report on the first part of a two
part secondary analysis. The first analysis is a study of im-

<

plementation and its relation to learnlng outcomes; the se-

cond analysxs we have planned is a study of 1nterdependence
of staff, classroom ‘management and the relationship ;f these
variables to effective 1mplementat10n. We have completed the
first analysis in this year’ s work.

A-major portion of this year's work lay in the soc1olog-
ical conceptua%igg&ion of curriculum implementation. Using a
general formulation of the concept, we have developed indica- .
tors Qf_ﬁhe relevant dimensions. The analysis consisted of ..
applying chese ideas to a body of data collected on implé-
mentation of a complex magh-scféncé curriculum designed for

3

. language minority children.

> B

The data are'dr?wn from nine ele-

mentary school ,classrooms which used the curriculum. We have

1

examined variation in implementation in these nine class-

- -'6,
rooms and have related this variation to learning at both

-

the classroom and individual fevel.
- The analysis is far more than a straightforward evalua- °

e tion of curriculum effectiveness. We already know that ex-
. periencing this curriculum was associated with significant

L]
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gains- in science knowle@ge, math achievement lqgt scores,
rveading achieveﬁenﬁ, and linguisti ~proficiency (De Avila,-
1981). In order to analyze zmﬁlem ntation, we use the con-
cept of tecﬁﬁology. There are sevgral dimensions which organ-
jzational sociologists use to cha%acterizg the complexity of
technology. We haye taken these dﬁmensians and have charac-
terized the math-scﬁenﬁe curricuium as originally planned
andqthg ob§ervable.qpmplexity of the curriculum as _imple-
mented in thejnine classrooms. . i
The math-science curriculum we studied was originally
planned as'comp{ex instruction; it calls for multiple learn-
ing centers each with different materials and activities.
Further;ore, these learning centers are designed to operate
simultaneously in the classsrooa with four or five children
Qorking at -each center. Th{s is a far cry, technoiogically

speaking, from traditional large group instrucﬁionSg-

"In addition, the curriculum requires the learners to

follow novel task instructions at multiple learning ceuters.
H . z .

-

From a sociological point of view, there is a good deal of

task ‘uncertainty for the learner. Unless the teacher finds
¥
some way to deal with this uncertainty, -many students will

become confused and fail to benefit from their learning

tasks. We have often heard this complaint from teachers who

o

have tried to use multiple learning centers.

»

Simultaneous use of a wide variety of materials in a
classroom offers great advantages for learning; it allows

‘tge teacher to adapt to students who are on different levels

S
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of academic achievement. In the case of the curriculum we

fle actibities; this was done to allow children.at different

levels of cognitive development to benefit from the learning

»

center tasks. This curriculum had the)additional feature of

instructions at eachblearning center &ppearing in English,

spanish and bictographs, Although the bilingual character\of
: »

the instructions increases the. complexity of the technoIogy;
Q . -

it provides the kind\of redundancy in communication which al-

[y

lows students who speak only Spanish and students who$have
’ A

limited proficiency in’ both English and Spanish to under-

stand What they must do without the special intervention of

-—

the teacher. .
; This curriculum represents a common problem of impie-
mentatior of innovative curricula requiring multiple materi-
als,omedia and activity centers. In order toomaintain effect-
ive control over different students doing SO many difrerent .
things, the teacher must either- delegate autnority to the
. learners themselves to manage much of their own behaVior or
cut down on the level of complexity to the point where rou-
tine bureaucratic supervision will be effectivé in control-

ling° behavior. If the teacher failsgto delegate authority

while maintaining a high level of complexity, s/he will not,

be able to maintain any degree of control over what is going ’

L3

on. -

-Giving up the role of direct supervisor and .instructor

is not easy for many ‘teachers. They are concerned about loss

- - Page 3
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of control when students are engaged in so many different ac-
- . tivities. Sciefice educators (and other developers of com-~' .
L . plex instruction) have often observed the failure of teach~

1 -

%‘ ers to use the curricula they prepare as orzgxnally design-

ed.: The problem is also observable WIth‘i’FILCULa designed . .
. for multxple grouplngs of students in programs of individual- e

gzed instruction. Mcdonald and Elias report 1ncreased manage-

ment problems assocxated with use of multiple materlals in -

«

1ndxvxduallzed classrooms (1975). ' . ‘

2

o \

In thlsuanalysls we can examine, the effect of delegat-

NS . - Y Q.o
.

N ) :
~ ing authorlty to the children, { allowing them to assist . o

oy

.- - each other) on Tlearning outcomes. Some of the teachers in. ) .
" our study made much more use of lateral relations between-

. the students than others. This analysis is of general ‘inter-

]

ey

est to educators working with complex instruction; it -yields

e, .-, T, .
) information on the effectiveness of a pattern of classroom
] .. COEEN 6 N Q )
~organization when one .is working with complex instruction.
PR R ‘
. In addition to thil issué, a second feature of this an-

rd
- )

"

“ alysis is the détailed conceptualization of the implementa-
- <

C tion-process. We examine the relationship of multiple dimen-
i .b ) N
. sions of implementation ﬁo different learning outcomes. This

analysxs helps to plnpoxnt wliich features of classroom activ-

.,ity and pupil- behavxor are most closelj related to which

" e " . Q@

. kind of test outcomes. -j o N

i - {
HE

Other studies of ‘implementation- led us to expect that ¢

-t "o

i there would be sigfificant deviations-from the develdper's |
:jti. original design, especially. in the direction of reducingy‘
Y 2 N )

: o
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‘ plexity.. Our conceptualxzatxon allowed us to gxamine how .

,each classroom stood on multxple dxmensxons of xmplementa- .

o - = [RUUS. a e e e

BN

tion. We were able to study the power of each dxmensxon to
predict learning outcomes. .

Thropoh this -analysis we were able to ascertain which
feot@res of the curriculum are absolutely essential to learn-
ing and which design features may be altered according to in-
dividual preference without appreciable loos of learniﬁg.
Thi's procedure permits us to develop a set of general princi-

_ ples for guiding the practitioner. S/he is free to adaét
. some features to her own style, but understands the risks -in

Iy

. altering other features.
) | > -~
A . THEORETICAL FRAMEWORK A

]

1 ¥
, J
IS < "

a el
< This sedtion will introduce the sociological congepts

and hypothoses testeéd in the analyses reported-here. As de-
sribed above there are two major. analyses: gge first apaly-
eig tests the effectivegesg-of a pattefn of ¢élassroom organ-
ization for learning, given a welli prepared set of curricu-

Tum materials which are designed to be used simultaneously:
- NJ

the second analysis examines the relationship of multiple di-

mensions of implementation of the curriculum to learning out-
!

comes at the classroom and individual level. .

7 ‘ ’

-

Technology

1?

L4 .\.—L‘L“:- .
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To sociologists the concept of technology doe$: not ne-
cessarily imply use of ﬁéchines. Rather ié is a conéeptiOn
of a éask as a serigs of means-end se&uences | (cf .
waldo,1969). Sociologists wotking at stanford University in
the Environment for Teaching Program, developed an :applica-
tionlof the cbnéept of technology to classroom instruction.
The two major dimensions that have been found useful for an-
alysis are: degree of differentiation and routinization of
decision making. Classes are seen as more complex in their
technology to the extent that their activities are more dif-
ferentiated and their implementation requires non-routine de-
cision-making.

72 this view, the traditional method of teaching where

P ‘ the class is assigned a task 4s a whole or sits as a group,

listening to the teacher talk, is similar to large batcl pro-
%esé&ng in industry. The student completes the standardizeé
task in the prescribed manner and\attains the desired out-
comes. Instruction of this type éhsws a low degree of dif-
ferentiation and a low level of non-routine decision-making.
Tn contrast, many of the elementary school classrooms
studied by the Environment for Teachiny had multiple materi-
als and groups in simultanecus usage. As the method of in-
struction utilizes multiple materials, activities and group-
ing'patterns simultaneously, the techaology is said to berin-
creasingly.differentiated. The introduction of individualiz;-

tion techniqués to the teaching of basic skills for the ele-

mentary school has meant the rapid growth of a differentia-

- . . Page 6
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. ted technology of teaching (See Cohen,Deal,Meyer &
Scott 1979 for 3escription of this trend.). - . ‘

- ;

o The curriculum Finding_Out/Descrubrimiento, repre-

Qa

N

14

°sents a highly differentiated technology. At any one time

o

there -aré up to 12 learning -centers in a classroom, Each

.’

learning center features an entirely different actiVity in-

-

volvxng its own set eof goals, manipulable materials and work-

) sheetg.AThe instructions are available at each learning cen-

Sapaeep LAV
Faard

°

31;7 u-terxi“”ﬁngllshr spanish and in\pictOgraphs. Children are in

32
ot

el a variety of grouping patterns. Some are working by them-
e . < ~;“‘
selves, others are working together on worksheets or manipu-

'y

‘4; latrng materials together or talking over what they are to v

:} by the nature of the actfwities, the teacher's directions
. x

and the children's deClSlOnS. .

* mphe second dimension of technology, routinization of
;decision-making, refers to the way in which the workersxin

. . @ . i . . !

charge of the operation .make decisions .about how the work

s €

wfliebe done. If a task has been standardized or if work is
.governed by a set of traditﬁons as to "how things should be

‘done,* thén decision—making-is more routine. In the third
0t grade, for example, tradition dictates that everyoné should

fake up ‘the study of fractions. Examples of non=routine de-

cision-masking in modern teaching methods are indiVidualized

instruction requiring the teacher to diagnose and prescribe

4
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whete children are allowed make many of the decisions for

themselves. = . .
" In 'some -ways the.insgguctiohal decison-making in Find-

- ing Oqtgbegcrubtimiento is routinized. ‘Each child is presen-

<

ted with the same instrqetions and carefully'preﬁarea materi-

als at a given learning center. Furthermore each child is
supposed“to compleﬁe tasks at each center and fill ouv the

;same worksheet. The tasks are designed.sp that children who

1
L3

vary in_ievel of cognitive development will work the task

somewhat differently. No task is set up so that children who

- ¥

are at a lower levél of development are prevented from com-
-

plefing%tﬁe activity. This design feature saves the teacher
making_decisions as to how to gdjust-the character of the
task 'for individual differences.

- There remain 1ndlvxdual dlfferences the teacher must
take into account in running this currlculum. For example,
there- are man~ non-readers; some proyisien must be made for

their understanding of. the instructions. Furthermore, some

[

children require much more guiddnce than others in finding

théir way through a novel set of instructions. Some children

<

will require more time and atfention in feedback on their
worksheets. From the cgrriculum developer's point of view an
importanf fole for the teacher is to extend the depth and
cognxtlve level of the chlld's inquiry. Some students who.
may be developmentally capable of dealing with the problem

. .on an advanced or more abstract level, will need to be en-
‘couraged to:do‘éo by the teacher asking critical questions.

. , R

-
>

e

) ~ ,Page 8
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¢ ° . .
Thus if this curriculum is to be properly implemented teach-

ers-mgs; still obse}ve individuals and make non=routine. de-
cisons about gpecial attention and treatment they should re-
&eive. ‘ | .

- In this year's analysis we make limjited use of the con-
éept of non-routin% decision-making from the teacher's point
of view. We have simply examined the extent to which she

gave individuals special attention and treatment in the way

the developer intended.

Technology and Work Arrahgemenﬁs

e

o5

-~ <

" As technology grows:in complexity, there is an in-

< .
crease in the use of lateral relations as channels for coms

munication (March & Simon,1958; Van de Ven, A.H., et

al.,197¢6). The function of- later:l re;ations is ‘to deal with
thé uncertainty so characteristic of more comp;ex tasks; peo-
ple who talk with each other are much more likely to solve
difficult problems than people who.work b; themselves. If
these worktgrrangemeqts do not shift to "match" tﬂe technolo-
gy, then productivity declines and there is a loss of organi-
iational effectiveness (Perrow,1961). These theorists argue
that itgis necessary to substitute horizontaIQZSmmunication
and nutual adjustment for hierarchical® authority. F
Perrow's proposition is the basis for the first hybgfh-

.«

esis. We argue that the learning center tasks in the curricu-

. 2
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lum. represent highly uncertain problems requiring solutions
‘ from the students. Each task is novel;the student must find
his/her way through the instructions.in order to manipulate
“the materials'and £ill out the worksheet. If the teacher
fails to delegate authority to the children to use each oth-
er as resources (lateral rel&tions). we should see weaker of -

learning outcomes. This will happen because the teacher can-

_ not be everywhere at once to provide resouroga,necessary for

the students to carry out their learning tasks.

e s r

,ﬁxpo;hegig 1 . -
Given the high level of differentiation in

this curricylum, the frequency -of lateral ..

relations between students will be

‘ associated with learning gains.
> o .

In the above hypothesis we have identified -Perrow.'s
concept of "organizational effectiveness" with learning
gains. The desired match between work arrangements and tech-
nology occurs when the teacher_delegates authority to later-
al relations in dealing with the nanagerial problems pro-
duced Ey a high level of differentiation. It should‘be point-

© ed out that we have taken the novel step of considering the
lateral relations of the students as a work arrangement. As
in other -studies of workers, we are. hypothesizing that the
interdppendence of student-workers‘serves to solve problems
in connection with getting their "job" done.

> o Page 10 .
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. mented (or adapted) in d1fferent d1rect1ons in different

-

- - . - . ) - %

vy o .. -

ReSfarch on melementatron of currlcula reveals a pro-

>

cess of adaptation in which it is common to f1nd-that the

curriculum or program becomes almost unrecognizable as it is

adapted to local conditions. Thxs 1ns19ht has brought into

questlon the earlier practice of conceptual1zlng implementa-

°

tion solely_ln terms-of its "fidelity"-to the developer's

views of-what ought to take place in the classrooms using

that currrculum. Fullan and others,have urged that the pro-

14

cess of adaptatron is'a worthy subject of study for those

who want to understand how changes take place in the prac-

. )
v e

t1ces of educational organ12at1ons (Fullan,l980).

_Our approach to the study of implementation has some
- aspects of the ”fidelit§" approach, although our major ques-
tions resemble what Fullan and Berman have called the: pro-
grammed perspect1ve (Fullan,1980; Berman,1979). The program-

med approach to 1mplementat1§n consists of an expl1c1t at-
&e

- tempt to assess the. degree of implementation over time with-

in a given population of users, and to use this information
p .

-

to identify variations of use in order to facilitate more
falthful 1mplementat1on or examine the relationship hetween

1mplementat1on and student ach1evement.

1S

- The soc1olog1cal conceptualization of -the curriculum

leads to the expectatron that the curriculum w1ll be 1mple-

.

-

.

T
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clagsrooms, and that those directions are predictable by the

teacher's management strategies. The iszcue of management of

the differentiation of the curriculum is likely to'produoe

¢ 5

— 3

weaknesses in particular dimenstions of implementation. We

[

canﬂprédict that a major difference between classrooms will

be in the level of differentiation that is maintained. If

¢ ]

the teacher is experiencing the management problems which of-

ten accompany a high level of differentiation, some of them ’

will undoubtedly try to‘solve the problem by ioweriné the le-

‘vel of differenti;tionm The -consequence of this particular

adaptation will be less.complex instruction than the develoﬁ:_

erelntended Students w1ll be working in larger groups under

¢

i

more direct supervision of the "teacher and will not be able

to wo;kgthlngg out for themselves with as great a variety of

4

' media 3i§ activities. Thus there should be a decrease in pro-

¢
ductive behavior on the part of the students.

<

Using organizational sociology, we have conceptualized

-

implementation so as to capture the extent to which both pro-

“ductivity and differentiation are maintained in each class-

¢

room.. Examining the’relationships between these dimensions

and learning outcomes yields some "information about the

°

"costliness" of management problems ‘and directs the develop-
er to the critical issues of increased organizational sup-~

port for the teaching staff who are working with this curric-

3
clum.

Hea

In review, this discussion proposes two dimensions of

implementation of akhighly differentiated and rationalized

>

Page 12

PR ;iSi S

el Wt e = 3 e e o vt s e

[




¢

¥

curriculum. Abstractly stated, these are: productivity and

. level of differentiation. The Level o] ereptiatjon re-~
fers to the observed extent to Wthh different activi-

ty/treatments/grouping patterns are in simultaneous opera-

v

tlon in the classroom. The g;oggc;ivi;x Qimens;on refers

. to the outputs of s udent performance.

In addition to’ these two dimensions there is a third:

$ prescribed learpning behavior. This dimension refers ta the
developer S conceptlon abou54§,med1at1ng learning process.
This particular curriculum is based on an explicit rationale
" about the cond;trone under which children will develop think-

ing skills. The learning materials and the prescribed activi-

The data may or may not supportdthe develdper;s theory, but
' an evaluation’ of ‘the curriculum may be taken as a»f'test" of
that theory. The dimension of prescribedelearniné'behav{or,
then, refers to the oehaviors we should see-in a classroom
if, from the developer's perspective, the students are using
the curriculum materials and activities in the way that is
supposed to promote learning. .
The three dlmen51ons of implementation just descrlbed
° should be related to learn1ng outcomes. In other words the
extent to which the learner experiences a hlgh level of dif-
ferentiation, ‘€xhibits a higher level of productivity, is
seen toobe engaged 1n the prescrlbed learning behav1ors---

all these should 1nd1V1dually and collectively be related to

-

. learning outcomes.

ties are“constructed~tofoonforﬁﬂto“tHE“deveioperLSMtheoryb-h_




)
o

~~Hypothesxs 2 For a given level of pre-
P
test scores, learning outcomes of the curri-
7 culum will be related to the observed dif-
ferentiation, productivity and frequency of _
; |

mediating learning behaviors. '

L
.-

have stayed very -close to the stu-

Up to thxs point we’

' dents and have not touched the teacher's role apart from the

% 4
issues of management. However, this curriculum, it will be

recalled, does require some non-routine decision making on

The teacher i required to decide : .-

k]

the part of the teacher.
) which— chr&dren—are Qperatiggugg_tco low a’ level and to ex-

. tend activities by asking questxomﬁmequxred—— *\f_,;\_*___*
to decide when children were in need cf xnstructxoﬁ and feed- R

) Back on their worksheets. The shift from direct instruction . ’

to- this kind of a pattern is precisely the kind of a role - -
shift which causes so many programs and curricula to fail

"

ss of implementation (Fullan,l980).

should yield the answer to

in the proce
‘Examination of the data

(-3
’ [
two questions: How successful was the in-service 1n persuad-

ing the teacher to adopt the prescribed role? And, what is

the relationship between the extent to which as given teach-

" er played the prescrfbed role and learning outcomes? °

é

THE SETTING AND THE SAMPLE




2

Finding Out/Descrubrimiento was used in nife bilin-

©

) ‘ gual classrooms, with 307 students, in grades two through
four. These represented’ nine schools in six different dis-
tricts, alleof which were part of the Bilingual Consortium

of .san Jose. Each classroom was staffed with a teacher and

<

~ an aide. The sample of teachers participating consisted of
volunteers recruited through oral presenta:ion and a re-

3 - L] -
.scruitment questionnaire, to meet minimum implementation cri-

&

Kl 3
teria. These criteria were a positive attitude toward use of

]

learning centers, availability of an aide who would work

, _
with the teacher in classroom instruction for at least three

A

hours during the day; and administrative support for the

teacher's involvement in the experiment.

Two Conditions forTeachers_

———
N -

-

The sampleeofftea?hers participating in the program
was divided into two exéerimental conditions:'the intensive
and the economic. Fivé of the nine teac@gr-aide teams re-

) ceived ;pecial in-servi;e, designed to improve the way they
funafioned as a team---the intensive condition. All nine
teachers\and seven of the nine aides wera given a three day
vworkshop, training them in the use of the activities. buring
thié time they worked with the activities; the rationale un-

deriying the program‘was explained; they practiced- the exter-

sion of act1v1t1es and drawxng out of 1nferences we were ad-

. vocating; and they heard a description of, classroom manage-

Page 15
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e
¢

menﬁ and record-keeping procedures. Musn of the information
was supplied in a handbook £6r teachers. A follow-up ses-
sion, conducted either in a group Zr individually, took
place after the teachers had completed at least three wssks

of the activities.

The Students

B U N

< .
Three hundred and seven students, in all,“partic ipated

\

in° the experience. Thisﬂnumber, however, includes about 30

4

students who came in late, left early, or were generally ab-

sent. The classes were made up largely of children of

Hispanic background, with a small proportion of Anglos,

Blacks and Asians. Parental background wa§ working class and

lower white collar. there were a few children from welfare
amilies. We had been warned by the principals of the

schools to expect a high proporLion.of,transient students, ‘
some from migrant families. Our absenteeism rates were well

below what we expected.‘Tables 1 and 2“sunmarize the partici-

pating sample, by grade.ahd language proficiency.

*  TABLES 1 AND 2 HERE"

 PROCEDURE

a

Finding Out/Descrubrimento was designed for use an

Q

hour per day, four days a week, for 14 weeks; all students

<
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were to complete each of the 170, activities provided, along

wvith the accompanying worksheevs. In practice, the activi-

-

ties were used in classrooms for ‘'varying amounts of time per
\ ] J
day, and days per week. .
In response to complaints f£roem the teachers about the
. ]

amount of work in handling 12 centers at a time, the project
staff reduced the recommended number to six per week. All
learning center materials ccntinued to be delivered to the
classrooms, but.the recommended centers.were so marked. Some
teachers incorporated +he use of the activities into their
other subject areas. “They used the instruction for the activ-
ities as part of the reading lesson. They selected the new
scientific ‘'words for vocabulary developmfnt. some used the
math activities as:part of their math lessons. Other teach-
ers maintained a spec1al segment of the day for th; curricu-

<

lum with no integration of its materials with the rest of

the day's activities. Some classes finished all 14 weeksﬂ
others only half ‘that many: '

Before and after the curriculum, all classroOms'parti-
cipated in test administration, allowing us to evaluate the

learning outcomes. 1In addition, each classroom experienced .

frequent visits from observers who collected systematic. data

v o

on ‘the process of implementation.
MEASUREMENT SECTION

Instrumentation. and Cata Sources:0verview
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. ‘ The data bank on which this secondary analysis was per-

formed contains a variety of measures taken over time and cn
fl * different. levels. In this section we will describe only the
ingtruments used in the analysis:; descripqiég will include
procedﬁ}es for data collection and reliability data. Detail-
-ed copies of these instruments and their manuals are includ-
éd in the appendices to this téchniqal report.
. Following th}s description of tlie’ instruments is a dis-
cussion qf the general strategy used to test the hypotheses.
We will also discuss how measures were aggregated across time
for c;assrqéms and individuals after aséuring ourselves tha£
there was sufficient stability in the measurement; to permit

' aggregation. The statistical procedures, to be used will also

2

Qe describeq. : Ve

-

—

The description of the specific indices used in the an-
alyses will be)included with the results because it is dif-
ficult to keep in mind the nature of each of these complex in-
dices. The source of each of these indices in particular mea-
~ suring instruments is specified; furthermore, the method;

used to create an index are described.

A . <
Description of Classroom Behavioral Instruments .

There were three instruments designed to take systema-

' tic observational data in the classrooms during the course
1
| v

L ° : Page 18 _ .
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‘
og the curriculum: one examined teacher behavior, one focug-
‘ed on individual student behavior, and a third examined pat-
terns of'activities and étouping at the classroom level.

These three instruments.provided proéess measures of behav-
ior of relevant actors at ‘the ciasSroom and individual level

during the implementation of the curriculum.

Once a week, -from October'tq;ough April, two project

N
<

staff members observed use of the curticulum activities in
the classroom using theése three instruments. In’ addition to
the obéervational.instruments we had an objective measure of
ﬁhe productive behavior of students. As a measure of the out-

put of individuals, we collected worksheets the children had

.'filled out in connection with ‘the -learning centers. The aver-

L]

age number of worksheets per child is an important variable
distinguishing classrooms in thi; analysis. In addition,
.quality of éééférmanceéon ;hese worksheets was scored for a
subset of children in the.nine classrooms.

Teacher Behaviér Instrument. We examined teacher be-

havior through an instrumént developed specifically for this

4

project. Unlike most available measures of classroom teacher

behavior this.instrument focuses entirely on coordination,

control, and instruction rather than on details such as the

o

nature of teacher questions. in addition, this instrument
counts the number of different individuals-contacted by the
teacher and thé language used by the teacher in speaking to

those individuals. . ' -




- The teacher behavior instrqﬁént also provides speci- v
fic measures of the extent to which the %eachers followed \ ,
éhe developer“s instruciions on extending activities of indi-
vidual childrea and providing specific feedback on work- .
sheets. It also permits an examination of the effectiveness
and necessity of the teacher playing a direct instructional
tole as compared to the role of a manéger and facilitator.

‘This instrument was administered for a 15 minute period ever-
y time the observer visited the classroom. Selected behav-
jors were checked off as thev occurred.

The reliability of this instrument was assessed in two
phases. In the first phase, each clqssroom observer was
paired thh a supervxsor who scored alongside the observer.

‘ No observer was allowed to scoré on his/her own until a sat-

isfactory 1ével of agreement with the supervisor's scoring

was reached. This was calculated by comparing the total num;

ber of checks hade by the observer and the superv?sor for a c .

scoring~ per}od for each category on the scoring instrument.

rThe formula used to- assess the level of agreement was:

- 3‘
Osc

4 disagreements of scorer wzth criterion scorer

<

Total pgssib1Q,goints of disagreement between two

. »
scorers.

No observers were‘allowed to visit classrooms on
their own until they hdd reached an acceptable level of
agreement with the supervisor. This was defined as .90

, ¢ ; R . 1
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* ’ i "’M
:nqrccmsnt. The two supervisorsﬂgsre,Cohenfand Intili, who

o ¢ -
o »

:“created‘the,instrument. The instrument was accompanied by a .
' . ' // <
"~<;detailed scoring manual which ds included in Appendix A. .

v a
ol

During the scoringr'each ‘observer received two Visits

— - “a
e——— -
S

from one of the supervxsors. Reliability checks were made at

R #hose times. Table 3 .gives the results of the reliability N

checks made during the course of scoringethe Teacher Behav- .

v

.iorx Instrument The level of agreement was .90 or better in

P !
w3

Q- ) 3

5o

’ most cases°

With this instrument, as witn the other behavroral in-
strunents, we followed the additional procedurefof regular

staff meetings at which difficult points .of scoring were dis-

A

cussed. Sometimes these resulted in changes in the scoring =~ .

.

manual In these cases, we chose to improve the procedures

)

‘a faulty procedure. In no case did one of these changes in-

.volve a variable used in this analysis.’ . ?

»

e . » T

. . INSERT TABLE 3 ABOUT HERE N
whole Class Observation Instrument. This instrument \\\ |
- [ oV 5 g N N, -
was an adaptation. of the earlier work of the Environment for \\\ 7

Teaching Program and “the Status Equalization Project at Stan-
ford (both fsupported by NIH). he observer - checks off the lo- .
cation of students and teacher (and aide) in a matrix made '

_up of TOWS of grouping patterns, and columns of activity Co

. It is desiqned to provrde an Gverview'of ‘the differen- . . h{

o~
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e occurrence of particular

‘ntion of the technology and th

1l interest to the

g

ns &nd activities which are of specia

~ patterr
we, gathered data

investigator. In this particular vegsion,

,:on the degree of differentiation and the occurrence of activ-

ped .as part of the mediat-

<
»

‘ities which the developer prescri

ing learning procecs.

rver used this instrument at the beginning and

The ébse

-end of each classroom visit. The initial scoring was not tak-

1

en. until the-period-of science activities had progressed for

‘- at least seven minutes. The‘observer recorded the number of

students in the class.and how they were distributed across
&grouping patterns: working alone, in pairs, in small groups
Using the matrix, the

(3-6 students); and in larger groups.

coder also classified each of the students as to the kind of

a&tiviﬁy the student was engaged in as well ‘as the grouping
Activity scores dis-

‘arrangement in which he/she was working.

. tinguished reading/writing, manipulatingématerials without

ion of mater-

talking:; talking/discussingls mixed manipulat

ials and talking; thinking/observing/listening, other academ-

ie work, clean -up,wandering/playing, in transition on

business° in transition not on business; or waiting for the

teacher; The observer also noted the number of learning cen-

use during the class, noting the names of

. ters posted and in

the centers.

<

This instrument took approximately fiv

iability was asseassed in two phases an
Table 4 shows the

e minutes to com-

- plete. Rel d with the

gsame procedures as those described above.

T pagen g

o)

and




i“l ' results of “the reliabilrty checks for thrs instrament. The

. percentage -of agreement was typxcally over .90.

. INSERT TABLE 4 ABOUT HERE

v

Target Child Observation. In order to measure indi-

5 vidualghehavior, we selecteq out two sets of target child-
ren. One set"or target children consisted of a sample ,strati-
.fied by language proficiency (Spanish and English). A second
; . set of children was selected from each classroom on the ba-

<

sis of the teacher's judgement that they presented difficult’

teaching problems in math. There was some overlap between

‘ these two samples; the total set of target children contain-
. ed 101 S's. _
ro _The sample of target children stratified by language

profrcrency was observed at the same time the observers gath-

‘ered.data on the Whole Class Instrument and the Teacher Be-~-

havior Instrument. T{¥O observers vrsxted the classroom to-
gether for this purpose, with one using the whole’ Class and
Teacher Behavior Instruments, while the other scored each
target child for three minutes. The second set of target

‘ chlldren was scored by another observer on another weekly vi-
8it to each classroom with the same standardized instrument.
(For a detaile. drscussron of the purpose of collecting data
on this second set of children, see Rosenholtz,lQSl)

The purpose of the target child observation was to ob-

°

:{f:. tain trmed observatron of task-related behavror on selected
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. children. The observer began the’scoring period for each

Pod

child by record1ng “the nature of the activity and grouping.
pattern in which the child was operatlng. If ancalde or
&éacher were dxrectly superv151ng the student;’thrs was also
recorded. For each 30 second 1nterval of a‘three minute peri-
od the observer would record the frequency of task-related
talk, *working alone or together on the currlculum, of £-task
behavior, as well as other behaviors not directly relevant

to this analysis.(For a detailed manual and a sample scoring:
sheet.isee Appendlx A). In addition to recordrng selected ‘be-
havlors,the observer recorded whether the target of the talk

‘was peer or adult and the language the child was uslng. e

he order in whrch the target children were scored was

var1ed on exch visit. The observer was supplred with a ran-

domized order for scoring. This was done soO that a child

would not always be observed at the beginning or the end of

,the'period when task disengagement might be more common.

< 27 .
The reliability of this instrument was assessed, in ex-,
actly the same fashion as the above two instruments. The

°

agréement statistics are given in Table 5 below. The level
of reliability on this instrument'was also satisfactory.
~a "r \?l

INSERT TABLE 5 ABOUT HERE

<

-

-

Learning Outcome Measures.‘ A contentéreferenced test espe- -

cialiy constructei to measure learnrng outcomes of this cur-

riculum was used as as dependent varlable for the analyses
'

.J&_ Page 24 N
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. * in this technrcal report.. In addition we used the Calrfornxa
. Test, .of Basic Skrl‘ls, the standardxzed ach:.evement test used
in the fall and sprlng in these California cl&ssrooms.

The 1n1t1a1 analy51s of learnrng outcomes of the ;cur- s

:7* . riculum revealed that the math sub-test of the standardized
B S . . . -
achievement test wag very sensitive to learning on this cur-

*

%

riculum. This was because the’ math sub-test contained many

items which were directly relevant to the content of the cur-

&

riculum. Whén there were word problems, measurement prob-

. i » ., . e . = . 3
lems, mitrfouproblems, or problems requiring»mapping of co-

%w‘"- ordinatés, the students who had experienced the curriculum
y . showed outstanding gaxns in comparison to ch}}dren in com-
" parable classrooms ;n these schools (De Avila, 1981).

;. ' . Although we also had mdlvxdualnmeasures on language
proflcxency and 1ntellectual development, early analysis
showed“that the single most powerful control for individual -
_ characteristics we could use in the analyses was the individ-
i - " yal's pre-test score. Especially on the standardized achieve-
éi ment test the individual's test score was-closely related to
}anguage pro§ic£€hcy, because these'tests Jan only be taken
- in Ehglish.,In contrast, the criterion referenced test was
: ‘ qiveh in Spanish or English; it therefore did not relate as

closely -to language proficiency as did the standardized ech~
~u1evement test.’ For th1s and other reasons, the _two tests re-

lated. to process measures of learning in dszerent ways. We

a4

therefore ‘decided to retaxn the two different measures of

Zifsrﬂ learﬁﬁng outcome in the analyses that follow.

Page 25
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el, we could use the Whole Class Observation Instrument to

‘ing, talking and working together. ) ) \&

The coritent-referenced test was called the Science

Mini-test. In the discussion and“analysis below the standard-
®

ized' achievement test is broken down to the Math and Readlng e

' j
Sub-tests.For each of these three measures we had a pre and |

a post-test score. : ~ N e v {u ..
' Table 6 gives the average pre and post-test scote on

the above-described -measures for each of the nine class-

roohs. There was important variation in the pre-test scores -

which by no means correlated with the care with which the

curriculum was implemented.

INSERT TABLE 6 HERE

—— T

. T -

/

strateqy for Testing HypothESes*

|

Each hypothesis was tégted at the individual and class-

room level. The instruments jﬁst described provided ‘equival-

ent measures at each -level. For example, if we wanted an est-

'imate of prescribed learning behaviors at the individual lev-

-

el, it was possible to look at frequencies for reading, writ-

llng, and talklnngorkxng together for- each, target child. If

we wahted to look at this same variable at the classroom lev-

calculate the proportion of all the students in the - class-

room for each observation who were engaged in readihg, writ-

" f :l ‘
e ¥ . Page 26“
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ha

After creating various igoex scores, we were faced
' with the problem of aggregatmg .across observatlons. There,
was a variable number of observations taken in the dlffGIEDt
classrooms. This was partly a product of problems of mlscom—
munication between the classroom teacher and observer as to

. o~ [,

J:
~when the curriculum yould;be in opération and partly a pro-
duct of the fact that somewteéohersiimg%emented fewer weeks
‘of the curr;culum than others. . '
. \ -

In addltlon to the problem of dwfferlng numbers of ob-

servations, there was the more fundamental issue of whether

it was legitimate to aggregate across observations. If it

were the case that there’were more marked oifferences within

observations made on the same classroom or child than be-
tween .observations made on different classrooms or child-

. ren, then it would not be legitimate to calculate mean vel-
ues of the indices. If the sample of observations were not
sufficiently large to produce stable estimates then if would

- be most unwise to aggregate.

In order.to handle this problem we used a standard sta-
tistical procedure. An analysis of ,variance was carried out
on the observations for each index. If "classroom" proved to
be a significant source of veriance( or “individual? io.the

. case -of target child data), then we concluded that it was
permissibie to calculate a mean value of observations for

each index.

Classroom Hypotheses. After selecting suitable ind~’

4

. .. icators of the three d1mensrons described above in the theor-

% , ‘
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etical framework, each index was aggregated across time for

14
X

a given classroom. With an N of only nine classrooms, We

"could not carry out_overix,elaborate correlational analyses.

However, the classroom, as a unit -of analysls, has consider-
-]

able slgnlflcance in thls study because, as will be seen be-
low, therebwas considerable var1atlon in the implementation
by‘classroom. Furthetmore,lthe classrooms varied on the
pte-test scores, so that it was critical to control “on. the

p}e-test score while examining the effect of implementaticn

on the mean post-test seore.
7

T _We use a method of partial correlations to solve these

zproblems. The effect of the pre-test score (aggregated to

‘ the classroom level) is partlaled out, we examine the part-

jal correlatlons of the 1mplementatlon measure of interest

. with the mean post-test score for the classroom. Implementa-

tion: 1nd1cators are examlned one at a t1me° then we combine
.dimensions to .see if they behave in an additive fashion, sO

that 1mp1ementatlon on two dimensions 1s more closely relat-

Y

‘ed to learning than 1mplementatlon on a slngle dimension.

Individual Hypotheses. Testlng hypotheses at the in-

4

leldual level is carried out on the sampie of target child-

ren, where we have detalled behavioral measures of prescrib-

lea;learning behaV1or aad productlve effort. Working at the

.

individual level in an analysis; of this type does not elimin-

ate the need for signif;cant contextual measures which re-

-

®c

flect the effect of beéng in, a particulaf classroom. *' For ex-= -

amo;e a child might/ge productively'engaged in the required
. / \
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learnihg behiavior every time we observed him, but if he were

p—

in a classroom where a teacher only got through half the cur-

3

riéulum;'he would not have the same chance to learn the mat-

erials on the content-referenced test as a child who was in

~a classroom where the teacher got tﬁrough the whole curricu-

iam. - -

<

<

Multiple’regression is the basic statistical technique ~

. at the individual level. C9ntextual variables such as weeks

of the cufriculum cqveféd initheﬂchild's classroom or -he le-
vel of differentiation are fed into the regression with the

same variable for each child in a particular classroom. Be-

fore regressions are carried out, the intercorreiations of

.

predictor variables are calculated so as to avoid problems

L4

of multicollinearity.

The data bank provides. us with a number of excellent
indices of prescribed learning behavi;r anq productive éf-
fort on the part of individuals. For example we have availa~
ble the observed rate of "off-task engaéement” and the a-_

mount of written work on tle worksheets. With an N of ap-

proximately 100 target children. we cannot use too many pre-

" dictor variables at once. After examining the power of indi-

cators from each of the theoretical dimensions, it is possi-

ble to. characterize implementation more economically with

the indicators we know to be significant predictors and

which d6 not show too high a level of intercorrelation with-

other predictors. To test the first hypothesis on the impor-

2
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tance of lateral relations, it is possible to focus mainly

on the.incidence of children talking and workiﬂ§ together."

P
. - '
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e RESULTS ' : ~ o

Overall Assesment of Effectiveness

"

Ih'én earlier report to NIE, De Avila deécribed the

learning gains for the nine classrooms (Improving Cogni-

- tion: A Multi-Cultural Approach ,February,1981). In this an-

alysis students in the nine cfassrocms were compared to stu- ‘ -,
deéts of the same age and linguistic bac&grounds who were at- i
tending the same or similar schools. The control school;\\\
were also involved with the Bilingual Consortium and had
‘ special aides and categorical aid funds. The comparison ' -
'shbﬁéd that.studedfédﬁn'é&rticipating c;aéses showed better ‘
gains in reading and math, as measu-ed by the CTBS. Stu-
dents in the curriculum also made larger gains on the CTBS
in comparison to the fall-spring gains of the norm group for -
the test. ) '

| There were alsoasignificant qai?s on the content-refer- _
enced test an@ in oral language profiqigncy. This analysis
demonstr;;ed the power of the curriculum to produce gains,
not only in the areas where it was originaliy\designed to
.broducé learning, but in other areas as well.‘\ihe cuxricu-~

N\

lum appears to provide opportunities for improviﬂb\literacy S _;

skills as well as opportunities to practice speaking' Eng-

lish. Purthermore, the children who had shown lack Of ‘Eng-

P Page .30 \ \
S N\

¥ 36
N




ligh proficiency at the beginning of the curriculum,- benefit-

ed from‘the curriculum experience just as much as children

who spoke English well. .

-

The most important result, from the point of view of
this report, was the analysis of the effect of classroom on .

the learnlng gains of jndividual children. In an analysis of

. “each learning ou;come, classroom remained a sxgnxfxcant

source of variance in learning outcomes. It is clear thak al-
though we are dealing thh a powerful curriculum, there were

major differences in the outcomes which could be attributed

to ‘the teacher and/or her level of implementation. o

Implementation in the Nine Classrooms

This currlculum did not operate under "hothouse condi-
txons.” The original 1ntentxon was to test its effectiveness
under realistic organizational condztxons where the project
staff provided two levels of supbort. Neither level of sup-
port was beyond the financial reach of a district operating
under hormal conditions. In four of the classrooms the tqach-
-er aﬁd aide experienced only two days of workshop treatment i
prior to the beginning of theicurriculum{ The other five w
teachers had the same‘treatmen;‘juéé described; in addition
they had ﬁwo woerhOps which fécussed, not on implementation
of the curricuium, but on how the ;Ehgser and the aide

worked together. This was an attempt to increase the recip-

rocal interdependence of the teacher-aide team.
*

-t
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: ; These nine teachers were not cgecialists in science.
. They were volunteers who felt that they would like to learn

i how .to teach science. They also felt strongly that lan- o

gpage-minoritg students should have access to science. Sci-

: ence, at the time of the study, was omitted from th: ele-

mentary currxculum for all intents and purposes in these

classrooms largely made up of Mexxcan-Amerxcan .children.

>

variation in Under;tanding
The firét source -of variation in implementation yas
the teacher and aide's understanding of the complex science
" activities at the multiple learning centers. A large part of
‘ othe workshop was devoted to going through the same activi-
‘ ties the children were to experience. However, there was no
way that’teachers~co;id learn and remember 3o many different

activities. It was necessary for each teacher to take the

time to go over each activity and work it through before

class. There were individual differences ‘in how easy a task v

this was for the teacher; some were convinced that science

was a frightening and difficult subject. A few proved to °

have a "flair" for science or an interest in the content of
"the-activities. There were also individual differences in ) -

the willingness and motivation of the teachers to“take the

time to do this preparaticﬁ. Some of them clearly opted to ' .

omit the preparation and were -seen trying to figure .out the {

0

~

inqtrucéions with the students during class time.

' ERIC Page 32 '
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The aides were also invited to the workshOp; they wvere

. encouraged to learn-just as much ‘about -the nature of the ac-
N er

- tivitles as the teacher. However, some of the a1des were un-

‘able.. to attend the initial workshops., Furthexmore, as'is
typzcal of schools operat1ng in thls unstable per:od of fund-
ing, there were a number ’ of switches in a1de‘qssagnmeqt, SO
thet some trained aides were lost to the project after they
were trained. This meant.that the teacher had. to train hér

own aide or assign only routine tasks to the aide which did

T . ~

not require an understanding of the activities. For example,

an aide/might be as%igned to supervise activities which had

" potential danger to the students, like heating a raisin in a
test tuybe. ) . . ’

ike the teache;s, some of the aides acquired'a‘good
under tanding.of the activities and were-abié eo‘give excel-

?

ssistance to-the children. Others were never clear a-

undersggnding.
The issue of understanding of thé teacher and aide of

how to do the activities was an impoftant-one. If an adult
B really knew what was supposed to happen in an act1v1ey they
were able, to provide assistance with only a few key words of

advzce or a well-timed questlon, If they didn't understand

~

the activity, they Qould have to-waste a lot of time puz-

zling it over with the children and often sending them off

»,

. on false leads. °Somet:imes the children would decide~ that

o
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:‘ i tixey could do better on \their own without an adult-;-which

was probably an accurate evaluation of the sxtuatxon.

Beyond the mechanlcs of understandxng what was to be

<

done at each learning center, there was variation in the

N .

<

;f : teacher s understandlng of the basxc purpose of- the activit-
ies. Several of them thought of the program as a general
kind of epricﬁment or motivation for science. They missed

jj . the point of the.uhderlying structure of:the curriculum

11 1. which was designed as a systematic approach to the develop-

ment of® thinking skills.  This led to their hurrying through

¢ .the curriculum, unsystematicaliy,omitting activities, especi-
1§

ally toward ‘the end. -

N

another kind of misunderstanding was the failure to

‘ grasp the open-ended character of the activities. They were

+  designed so that children working at different levels of cog-

nitive development could do the activities difterently and
still gain something from .them. Furthermore, the very pro-

cess of working things out for themse%ves was eqendeo to be
high%y beneficial. Some of the teachers secemed to feel that
there was one best way to do each activity----a "right ans-

f i .wet” approach. These teachers trxed“to‘work with children in
: larger groups and ensure that they put the right answer down

on their worksheets. Thus they attempted to standardxze the
learning experie;ce in a way that was never intended by the
.developer. o ) '
iIn general; the origin of these ﬁroblems was felt to:
liexin,thevlack of " basic theoretical instruction in tne ini-

L]
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tisl workshops. we?only'hsd eﬁoﬁgh'time to to get them ooerJ -
}sting dn sone prsctical sense and not enough time to give '

_'then a.more tundsmental understsnding of ‘the theory behind‘

1

_the curriculum. ' oL : ~ L.
. i . . - - . L] .
i:i‘; ;!lristionFin'Curriculum Coverage ) > -
f = - ' N . ’ . ’ / h
A second issue in variation in implementation lay in 5

how many* weeks of the curriculum were covered. Several
teschers £ound themselves at the end of the school year with-

“ out having finished all 15 weeks of curriculum activity. One
teacher only covered about six weeeks of the activity. she
"‘never ‘seemed to find time in the day to$do the curriculum.

.. «. The observer would often go out to the claséroom with the un-

‘ derstanding that the curriculum would be in Operation only

gff to £find out that it would not be taught that day. This hap-

§f9i~ .pened. with such annoxing-regularity that tpe staff began to

33‘“‘ ‘wonder whether thi; teacher were actua11§ uostile to the pro-

K 5ecc. After somekdiscussion with Her and further’ "obgerva-

tion of her classroom, we decided that ghe had fundamental
tproblems in%organizing her schedule and problems with manag-
ing-the curriculum. Since he was unwilling to delegate au-
1‘~thority, she only used a fez centers at a tiue from the
beqi*ning. By the end,she hsd resorted to whole class in-
strnction delegatinq authority to a few faudiite students to

3.belp her supervise.ln ‘contrast, other teachers meticulously

-

.
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. and. enthusiastically went through all 15 weeks of the curri- |

culim. )

Table 7 presents the number of weeks of the curriculum

completed by cach of the nine teachers. It should be noted

oh R e I AL e g

that the concept nweek"- Of, the curriculum did not turn out’ L
to be necessarily’the same- as a calendar week. 1In construct- .'
ing the curriculum, the learnlng centers were grouped by cur-
riculum topic. We packiged activities and delivered “them,

defining a week's activities in terms of the recommended num-

ber of learning centers a child was to complete under a giv-

en curriculum topic.

learning centers a

" A curriculum week required twelve

week in'the'first part of the curriculum,

“but was reduced to six after Christmas.

Individual teachers

gometimes took more than a calendar week to.-get through a

curriculum week. -

-0

| INSERT TABLE 7 HERE
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variation in Staffing .

o

"
v

¢

A third issue in varzatzon lay in ch&hges in the teach—

' ing staff. In two classrooms, teachers left the school be-

e

cause of pregnancy. We had to train theéir- replacement on an

individual basis. when teachers were absent, the plight of a-
. substitute who came in unprepared to deal with such a com-

' plex cu>rriculum was often pitiable to observe.




‘variation in Recommended Teaching -Behaviors

¥

We had specifically asked teachers to engage in behav-

iors whi¢ch were new and different: in the'workshop wé had ad-
vised them to ob;er;e which children were not working at the
activities at“the‘bognipive level of which they were capa-
ble. We advised them to try to extend the activities for

such children by asking questions. We actually provided them

- with questions’ in connection with each learning center which

would  provoke further inquiry by the-.children. ‘

We also stressed to the teachers the importance of giv-
ing students specific'feedback on ;heir worksheets. However,
as one might imagine, the teachers were just .able to keep
"théir heads. above the water" with faciiitatin§ ali these
new activities;every weék. Becauée the unde;sténding?fand'
facilitating of thé mechanics of the leﬁfniné’éenters was a

challenge of such gréat difficulty for most of them, they ’

" hardly seemed to have time’ to practice the recommended teach-

ing behaviors, at least on this first attempt to teach the

curriculum. ‘

<
-

The systematiC'dbsefvaiions of teacher behavior re-

vealed the ﬁailure'of most of the teachers to practice the

specific recommended behavivrs. On the Teacher Behavior In-

——

strument we counted the number of instances of teacher ex- . .
plaining, questioning an@/or éktending activities. These be-

haviors were totaled for each 15 minute_périod of observa-

tion and were called "teacher instruction" in the analysis.
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" .We also counted the extent of feedback, which was defined as-

i instances of discussion of specxflc strengths or weaknesses h
concerning either the students (individual or group) per-
formance on previous worksheets, the current worksheet, |
sﬁills, general progress, Or working.together. For each
type of teacher behavior, the total frecuency.was divided by
the number of observations of that teacher so as to Qield an

A average‘frequency;per 15 minute period.Table 8 gives the re-

. sults of this calculation for. each teacher. For each type

of ‘instruction the average frequency and the standard'devra—
taon are included. The data are further divided by whether
the teacher behavior was directed to individuals or to _

.’ g_rcups. ' ‘ ' , _'

¥ : Apparently the teac;ers_did not adopt the suggested

roles. Even with a liberal definition of idstruction (which

. included explaining), no teacher had an average rate of o

éreater than 2:1 per 15 minute period of instruction to indi-
“viduals,-Instruction to groups was not that much more com-
“mon. .Four of the nine teachers had an average rate of less
than one "instiuct" to {ndividuals per observation. ‘The
mean ;alue for instruction for all teachers was l.14:to indi- -¥ b
vxduals and 1.52 to groups. . o
’ Feedback varied between a. low of 1.32 to -individuals

. for one teacher to 5.90 for another teacher. The average

rate of feedback to 1ndlv1duals for all teachers was 4.32;

-‘ the mean rate to groups was 1.11.
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INSERT TABLE 8 ABOUT HERE
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Because of the low level of recommended behaviors on

the part of teachers, we did not.feel it was necessary to in- =
clude the frequency of’ teacher behavror in relating implemen-

tatxon to learn1ng outcomes. It is of course very lnterest-

1ng that . _the learnlng gains observed in this currlculum evr~

dently did not. requlre high levels ‘of these teacher behav-=

" iors: We cannot tell what would have been the case if the

teachers -had done as: we instructed. The learning outcomes

a

might have been even stronger. In any case, this curriculum

does not seem unusually dependent on the teacher managing
T : b

all aspects of the recommended role«shift.

5}

variation in Differentiation

In addition to- these obviously ‘important ways in which

classrooms differed, implementation varied along the three

dlmenS1ons conceptualized in the theoretlcal framework.

We: shall examine. this var1atlon in terms of the observatlon

4 .
[

measuresﬂln the follow1ng sectlons.

Teachers clearly var1ed in the d1fferent1atlon of the

'

curriculum as measured by the number of different learning centers

»

we .found in use‘when observers visited the classroom. The first




3 . - TAB I;E 8
Frequency of Expected reacher Implementation Behavior ¢ .
To Individuals and.Groups in phe Class ) ‘ -

°

(Mean Scores and Standard Deyiatidhs)

. INCIDENCE OF INCIDENCE OF  NO. of 2
> INSTRUCTION FEEDBAGK OBSERVA- L
: e TO STUDENTS TIONS = e
Teacher : - ' ‘
Number - Mean sd - Mean sd n
1 ‘mo Individuals .4 1.14 . 2.30  3.69 8 ‘
To Groups 2.1 1.96 .50 1.41 R
2 To Individuals 0.0  0.00 4.80 ° 6.08 16 A
To Groups 1.0 1.65.° .06 .25 ¢ .
3 ro Individuals 0.6 1.02  ,1.90 2.39 15
) To Groups 1.4 1.86 .28 . .70
4 . To Individuals 1.7 1.45 . 1.50 2.55 - 17 .
To- Groups 1.4 3.00 .41 1.70 ; ;3
’ ) |
5 ro Individuals 1.8 1.56 1.00 1.32 17 c
To Groups 2.1 3.31 .06 .24 . ;
6 Po Individuals 1.7 1.86 - 2.00 2.32 11 ’
© To Groups .7 1.49 . .36 1.21
7 To Individuals 2.1 1.47 . 3.40° 3.98 ° 10
To Groups’ — 1.0 1.32 .12 .31
g8 - To. Individuals .6 1.90 " 4.80 6.35 10
" To Groups - 2.2 3.25 1.00 - 1.56
9 ‘To Individuals 1.1, 1.53 5.90 6.8l 9 - :
. * To Groups 2.4 1.94 - .78 ° 1.64 .
Total Pogﬁlaéion ‘ E
To Individuals 1.14 1.52 2.86 4.32
To Groups 1.52 2.39 - .35 1.11 _
” i ‘ -
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: ‘ week most of them started out with all the learning centers _

' in action as they had been instructed. By the second week

¥

each one had reduced this number, but some far more than

kd

%4, . others. Even after Christmas, when we reduced the
& ., 5 N , \
recommended number Of learning centers to six, few class- :
- rooms implemented this recommendation literally.

There was a characteristic level of differentiation in

each classroom which developéd after the first week. An anal-

.
(i

ysis of varlance‘of the second through the, last week of ob-
servations showed classsroom to be a significant’source'of -
variance in the number of learning centers £ use (F = 8.06;
p<. OOl). In other words, there was more variation .between g
observations made on different classrooms than within ob-
‘ servations made on the same classroom.
: Table 9 shows the average number of learning centers
in use in the nine classrooms starting with the second week s
of observatlon. Teacher #8, \ho finished the fewest weeks

of the curriculum, had only 2.3 learn1ng centers in -use a-,

cross observations, while Teacher #9, who completed the cur-

: riculum, had 6.9 learning centers in use, on the average.

Teacher #1, who also completed the currlculum, only had an

average of 4.1 learning centers in use. This teacher tended

to use fewer centers at a time and to supervise larger ,

-
N

groups in a direct manner. In order to complete the curricu-

-

lum in this way, she gave it much more classroom time than

[

’ . any other teacher.

2

The 1ssue of dlfferentlatlon was closely linked to the

issue of delegatlon of authorlty. Us1ng more learnlng




centers -at once, necessitated more delegation of authority

to students. There were critical differences in the way the
a4‘ R *

teacher played'her role.

Some teachers tried to maintain a traditional role of
giving dfrect‘}nstruction to larger groups, restricting the
number of learning centers that_could operate at once. -Such
a teacher would assign aides (sometimes two in a c%assroom)
to cover the groups she could not personally supervise. Oth-
er teachers allowed the children to move from center to cent-
er on their own;‘The sthdents had to take the responsibility
for deciding when they were through with a given Iearninc
‘center and the responsib;lity for getting themselves through
each center available for the week. The teacher would rapid-
ly move aboot the classroom_facilitating activities. She
would focus in barticular on children who appeared ,to be con-
fused or wandering about. she would spot difficulties with

the activities and try to "trouble shoot.” ’

‘ As constant visitors to these classrooms, we saw this
variation in delegation to authoifty. The phenomenon had con-
. sequences for the observed number of learning centers in use
ano for the frequencjﬂof large sth@ent groups. Teachers whom

we observed as tr§ing to maintain routine bureaucratic super-

v1sron, actually had fewer learnrng centers in use and more

lem of the changed role for teachers required by a particular

&

curr1culum 1s one what has been descrrbed by Fullan as the

Y

most common problem in 1mplementatlon (1980) .

~ , ' page 42
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frequently used large group instruction. This partrcular prob--
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* INSERT TABLE 9 HERE

variation in Productivity

-

As a measurelof productivity at the classroom level, we _
used the average number of worksheets completed by a child in
the class over the ccurse of the curriculum. Most of the act-
ivities required the student to fill. out a worksheet in Eng-
lish or Spanish.

we asked the teacher to save these worksheets for pro-
ject data. At the end: of the curriculun, we collected them,
end counted the number for each child and classroom. It
should be noted that this is a good measure Of productivity -
on the classroom level. Those classrooms thh fewer numbers
of worksheets were those classrooms completing fewer?weeks of
the curricula as well as those class;ooms where teachers did
not place much stress on completion of worksheets.

Teachers did vary in'hoo much stress rhey put on the
completion of worksheets. Some would demand a setisfactorily
completed worksheet as a "ticket" to the next learning/ceot-
er. Others did not even have a systematic way of collecting

3

or checking over worksheets. For still others, filling out
worksheets became a supervxsed group activity instead of an
individual activity where the student had major responsibili-

ty. . s,

B Page 43
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Returning to the classrocm level, analysis of the num-

‘ ber of worksheets per child par week revealed tha' classroom

~

"variation on the measure of ‘differentiation.

was a sxgnxfxcant source of variance. This means that there
was a';haracterxstxc level of worksheet productivity pertain-
ing to the. dlfferent classroome. Table 9 gives the average
figure for ‘each- -of thie-nine classrooms.

There was a maximum of lCO,worksheets provided to class-

rooms for each child to fill out. Not surprisingly, no class-

room showed that level of productivity; some studen*s were ab-

gsent or much slower in completing activities than others,

even if they were given access to all these worksheets. The

variation in productivity was c<ven greater than the degree of

’
te

variation in Mediating Learning Behaviors

rable 9 also shows the percentage of children who were

observed.reading, writinag, talking, and manipulating the mat-
eriels. These measures come from the Whole Class Instrument.
- It will be recalled that this 1nstrument classifies each
child as to type of actLV1ty. 3 was adm1nlstered twice for

every classroom visit, 1€ 114" .» were apparently working at

‘learning centers, it was asscw . tha*t talking was task-rela-

ted. It was not always easy to assess this with great cer-
tainty.
In order to construct the index of "average percentage

of all children doing each activity for a classroom,” the ba-

e e VAT o
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room proved to be a significant source of variance for hoth

sic figure of an average percentage across all observations

in a given classroom was weighted by the.average number of
-
children present in that ciassroom. This was done by dividing

the average' percentage in a given activity by the average num-

_ber of students present over all observations in the class-

room. This was then-divided by the grand total of Ss involved

) 3

in all activity modes, across all observations.
A ’

Analyses of’variance*were conducted on' the percentage

ing/writing ana“the*percentage talking, week by week.

These\ were thie major categories used in the analysis. Class-

(%4

these variables; for percentage reeding, F =2,22, p < .05;

“ for perwe;\age talking, F = 3.79, p < .001. In other words,
‘thege were levels of these act1v1t1es whlch tended to be char-

" acteristic of the instruction of a glven classroom. It was

therefcre legitimate ‘to aggregate data across observations
for each classroom. : . . .

) ‘Overall, the’behavioral variables reveal that many
classrooms were a ferment of activity stemming from the curri-
culum. This corresponds with the observation of any visitor

or staff obse;ver in these classrooms. Largé proportions of
the ch;ldren were talk;ng, manlpulatlng, reading the in-
structzons, or wrltxng on the worksheets. Particular class-
rooms var;ed, both in the total proportions of children so en-

-

gaged, and in the average percentage of children showing dif-
- . "

ferent learning behaviors. For e;ample, teacher #9, who had

such high levels.of produccivity, also had a high proportion

.
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- of the students engaged in recommended learning behav-
‘ iors(73%); and a high degree ‘of differentiation as well. At
the other end of the spectrum, teacher #8, who had th> low-

est level of productivity and differentiation, also had the

gsecond lowest percentige of students engaged in the mediating s

learning process=-- only 51% of her students, on the_average,
were seen engaged in the recommendad behaviors.

Teacher #6, however, who had low productivity, had a
highvproportion of students engaged in recomrmended learning’
behaviors (73%), she showed a middling leyel of differentia-
tion. Some classrooms were much more likely than
others to have children talking. Three claserooms had approx-
imately eleven to twelve percent of the&chiidren, on the av-
‘ erage, reading and wri-ting, contrasting with three class-
rooms where an aberage of only four percent and six percent
of the children were seen reading and ;riting.

RS

Hypothesis on Lateral Relations

The first hypothesis, it will be recalled, predicted a
positive relationship-between the frequency of lateral re-
lations among,students and the -amount of learning. This rela-
ltionohip 2hould hold under ccnditions of a high level of dif-g
ferentiation in the tecnnology. Lateral relatione between

-chiidren represent a delegation of authorit} from the teaqha\\\

er, which.according to sociologists. who have studied iechdol-
R .

e




. arising. from a high level of differentiation.

n',/fz'.

A - 3 >

~
-

ogy and work arrangements, should take care of the problems

»

‘ e 'rable 9 illustrated’ ‘the' fact that in all the class-

rooms we saw a relatively high level of differentiation.
Résenholtz examined the-level.of compiexity ef the technol-
ogy observed during the currieulum'and compared it to tne
compleiity of the regular math periods. He'foundorelatively
few of our curricular sessions which employed whole elass
ihstruction. These”typ}caily took place when the teacher was
trying to orient the whole class-te a new bateh of, learning
centers. Rosenholtz found only 13 of the FO/D observations ‘

which fell into-his “Low Complexity" category ( 1981).~We

can therefore ‘test the relatlonshlp in’ the hypothesxs, usxnd

all the FO/D observations, under the general assumption that
the cutriculum did indeed regresent } high level of actual
differentiation in the ¢ assrooms. ) . )

The hypothesis cbncerning lateral relat;qns'eanébe
tested at theé classroom and at the indiniduai 1§;;}\ Table 9
gives the average percentage of'children-observed talking
and discussing with others for each‘classroom. This percent-
age ranged from 5% for-Teacher #8 to 18% .for ‘Teacher #9.

In testing this hypothesis it is.esssential‘to hold
constant the average pre-test score on the learning measures
for a given classrodm. Table 6 sho@ed the marked variation

in the averagé values’ per classroom for these measures.

There was the additional difficulty that in’ some of .the

classrooms with weaker, implementation, the pre-test scores -

~ Page 47
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" were higher. Therefore,. we partial out theyayerage pre~test

»

score and compute a partial corsrilation between the percent-
N %

age talking and discussing and the ‘mean post-test score.

. The N for this calcuelation is only nine, because the unit .of

[ 3

.

analysis is the glassgoom.

The partial correlations of the percentage of the
class observed talking ‘or discussing with others with CTBS
Math (the Tot;lLScore and the Application Subscale) and with

the Content-Referenced Science Test are as fcllows: *

~ -

-
4

CTRS Math Total-—=<--- .13;
CTBS Math’Application Subscale~~======= .21;

content-Referenced Science Test-m-—=~==-= .64.

! < -
?

The partxal correlation between talkxng and the SCience Test
is statistically significant.at beyond the .05 level This
means that classrooms where:a larger percentage of students

were engaged in horxzontal communxc«txon were classrooms

<

which _showed I-vger gains on the science test.

. ~ .

Let us turn now to'the individual .level and see if the

° e,

relationship observed at the classroom level zlso holds for

the sample-of target children. Task-related talk to peers

'gas a gpecific categery in the Parget Child Instrument. Ana-

lysis of variance gshowed a certain stability in the individu-
4

al's child's rate of talking across observations; (F=1.39;

p < <009). s




»
A - _

- The Target Child Instrument also contained a‘category |
O v W
. ;

" ‘called "Works Together with Others." Every time the observer

saw this occur. a/he made a check on the scoring sheet. As .

v g ts

with the rate of talking, child was a significant source of
”ariance in the freduency ‘of this behavior. per observation; -

*P‘l 28 p< 033). -

.'The‘frequenc§ of interdependent relatione ‘in the con-

;'text of.the curriculum-was very high. Overall the target

)

child worked with another child’an average of twice in a

three minute period. Table 10 giVes the average rates of

o
these behavxors for target children in the classrboms of

each of the n1ne teachers.

‘ INSERT TABLE 10 HERE

£y

Al

Althongh interdependent work relations were common in

-

<

all the classrooms, it is interesting to see that thé lowest

1
B

' : ; o | ‘ K
average ‘rates occur in Teacher #l, #2, and #4's-classroom. ':

Both Teacher #1 and.#2 had two aides and tried to use direct

supervision wherever they could. As a reshlt they cut down
on the iateraltrelations between children. o ;

The best measure of lateral relations between children .
is one which simultaneously takes into account task-related
taik ano working together, We created a special variable,
called Talking and Working Together to capture_the concept
y of lateral relations. This was done by multiplying the rate ’

_of student task talk per observation by the rate of observed

d
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2 . " working togetherfper observation. The unit of "task talk"

was defined as an uninterrupted speech with the same part-

K

.

ner. The total frequency.of thegse speeches for all three min-
ute observations was divided by the number of observations

.for tnat child. This average rate of talking was then multi-

L€

plied by the average number of times we scored "working togez.
ther" for the same child. .
Tible 11 presents the partial correlations of tnis var-

- iable with the Math achievement test total and the con-

.\

tent referenced science test scores. As in prevxous analy-

~

ses, the pre-test score is partxaled out. In addition to the

Talking and workxng Together Index, Table 11 presents the

.’ partjal correlations for the two parts of this index . :par-
N N . }

ately: @alkingealcne and WOrking Together frequencies. Also

1ncluded is the varxable of Talking and Manxpulatxng. This

was scored when the target child was simultaneously talking

about the task and handling the eqﬁipment at the learning

center. - -

I ' INSERT TABLE 11 HERE

]

The best measure of lateral relatione, Talking and -
Working Together, has a significant partial correlation with
the Science Mini-Test, .26, which is statistically.signifi-
cant beyond the .0l level. The simple rate of task-related
. talk bears a significant relationship to the overall math

score, but the relationship to the science test is not sta-

TTUoTTT L ,igaag."e‘fgf_ofa"fif’.sg’ : T T
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tistically significant. Instead, the simple frequency -of

€ x

the ‘gains in the math test. Manipulating and Thfking,is sig-

74 .

nificantly related to both test measures.

.

‘Overall, there is a strong relationship between these

. measures of communication and -interdependence and test score

gains. -The tafget child medéq;és show that for these child-’

- . <

ren and with theée more detailed measures, lateral relations
are helpful for learning on the stihdardiied achievement
tésﬁ $s~wq;l as for the science tést. In general, the re-
sults for the target child level pa;allel'the results at the
classroom level; lateral relations have the most ;ignffi-

cance for the content-referenced test, but some significance

~‘ for the math test, as'well. The first hypothesis has re-

N: «

to N

:\)Q ceived supbbrt at the classroom and ‘at the individual level
|

of analysis. The signficance of this statement lies in the

: tions. .

L

Learning as as.Function of Implementation

'We are now ready to turn to the test of the second hy-

pothesis concerning the,;elationghip betweeh implementation
- and learning outcomes, using the three dimensions of imple-

mentation selected as having theoretical importance. Again,

these rich data allow us to test this hypothesis at the

. - o
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’ working together- predicts ‘the gcience test gains, but not .

| completely independent nature of these two sets of observa-
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‘classroom and at the individual level. First, we test,.the hy-

pothesis at the classroom level of analysis.

|5 N y \

y

Implementation ‘and Learning:Classroom Level . |

\
\

L

<

There ‘are, in this analysis, three dimensions.of imple-
mentation. Productivity, Differentiation, and Mediating
Learning Process. Productivity is measured by the avetage v
number: of worksheets per child in a classroom. Differentia-
tion is measured by the average number of learning centers

in use per opservation in each classroom. The various dimens-
ions of learning behavior, are measured as described above,

by the average proportion of studehts in the classroom who
were seen engaged in prescribed learning behaviors.

' Table 12 presents *the zero order correlationS'among

all impleméntation and outcome measures. The reader should
keeo in mind-that relationships of implementation variables
to Outcome measures areraffecteo by. the pré-test

£

scores(which are uncontrolled in this analySis) and by the’
small sample of é olassrooms on which the correlations are
computed. Also incluoed in this table are several combina-
tions of ‘prescribed learning behavior and productivity :
Reading/writing & Worksheets; and Talk & Worksheets. These
intercorrelations permit us to examine how well the three di-
mensions, are related to each other. We can also see if all

¥ >
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the prescrxbed learning "behaviors work in pretty much the

same way in relatlng to product1v1ty and differentiation. .

The first thing to notice about Table 12 is the low le-

H

vel of relationship between the measure of differentiation
and proddctivity ( r=.,07 ); these are independent dimen-

sxons. On the whole, there are modest positive correlations

between produ~t1v1ty, dlfferentxatlon, and the prescrlbed

-

learning behav1ors with one strlkxng exceptzon. The propor-

tion of children manlpulatxng the materials is negatively re-

4

lated to every other behavxor (thh the exception of talk-

ing); manxpulatxon is also negativély related to productivi-

I

. -~ ~

ty and dxfferentxatxon. This. fxndxng was totally unexpected.

’

There are significant zero-order correlations between ..
the numberwof worksheets and the post-test scores on the -
CTBS. This would suggest that those teachers who covereo
more-of the ourricolum, piacing the recommended emphasis on
worksheets. had bettervreSults than thoee teachers who either
omitted weeks of the curriculum or did not demand that the
\ children complete their worksheets. The eame Es\not true for
. the measure of differentiation. Of the various learning be'-
havxors, readxng/wrltlng show significant positive. correla-
tions with CTBS math scores., Manxpulatlon is significantly
negatively related with all learning outcome measures.
The relationship of implementation‘to learnin§ out-~
comes is quxte dxfferent for the content- referencéa scxence'
test than for the CTBS math test. For the science test, the

v

only significant zero order correlation with implementation

) . . Page 53
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‘, is. a negative relationship vqith "percentag&"\ of students manip-
ﬁiating materials. There are other puzzling negative rela-

tionships between this test and the~m3asures,of implementa-

~ . ~ TN v

. , H
tion. Both the level of differentiation and the percentage

-: . of students reading/writfhg are negatively asgociated with

‘ post~test science outcomes. On the overall measure of ‘imple--

. mentation there is only a correlation of .10 with the sci-
ence test ‘ : ‘ §

In contrast,, for the CTBS math test) the cofrelatiqn

L4

'{ s
with the combined implementation index is .67, significant

i

at the .05 level. The only strange relationship for this
standardized ‘test of achievement is with the’ percentage of
“students in the class manipulating materials---a negative re-
. lationship. - ‘ -
‘ The two teachers with the-veakest7overa11 implementa-

tion happened to have the highest average pre-test scores. .
# o
The correla*ion between the measure of differentiation and . C.

the pre~test was therefore ‘ .52 The correlation between

the proportion\reading/writing and the.pre-test score was ’

¢ N y

=,19. Thus,4it becomes critical to partial ‘out the effects

.

of the pre-test score in examining the impact of implementa-
tion on)learning, especiallywon the sc1ence_testp

It can also be argued that it is  essential to partial
out the effects of the pre-test scores on the CTBS. The
strong observed correlations hetween'percentage read~
. ing/writing and average number of worksheets and CTBS math

could be an artifact of classes who know how to read and




write comparatively well and are therefore found filling out

: ’ their- worksheets and gaining higher 'scores, not because of
the curriculum, ‘but because they are more advanced academ-

ically in the first placeu
I In'revieb, Table 12 demonstrates at-least four points.
First, it indicates that the dimensions of .implementation
are relatively independent of each other. Second, there are
. strong zero-order correlations betwen the CTBS math. and the
measures of productiVity and reading/writing. Third, the per-
centage of students involved in manipulation of materials
has quite a different relationship to other mediating learn-
-ing variables and tofoutcome variables than was expected by
the developer. This is why the combined index of implemen-
o ‘ tation omits this variable for the time Jaeing. Fourth, of
‘ ; all the implementation variables, productivity is the most
powerful predictor of learning outcomes. Producing more work-~
sheets is associated with higher average scores on CTBS |

>

math.

: TABLE 12 HERE. e ' -

) _ Table 13 compares the reldtive strength of. ‘the differ-
ent dimensions of implementation in predicting the average.
post-tests score for the classroom, partialing out the effect
of the average pre-test score. The relationship of productivi-
ty to the CTES math test holds, although it is no longer sta-
tistically significant, once the pre-test score is con-

‘ trolled. The relationship of productivity to the science test

page 55 ' v
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o . is now postive (. 31:), once the effects of the relation- ship

; f * of productivity .to the pre~test score is’’partialed out.

- * Iy i

Differentiation has a modest positive relationship to

all learning outcome measures in this analysis. As for the be-

Q

haviqral variables, the strongesg‘p;edictor of the math CTBS
score is still the proportion reading/writing (r = .577.

This behavior bears no relationship to ‘the science test. In

contrast, the percentage of the class pbserved talking shows
a. statistically signiricant relationship to the science test

(r = .64). quipulatﬁou continues to show degativg relation- o

N ships to the learning measures. . .

°

. INSERT TABLE 13- HERE

® ¢

‘The second section of the table takes two dlmEDSlonS of im-

plementation at a time to see if this 1ncreases the powgf to -

predict legrnlng outcomes. When worksheets and readlng/wrltlng
B © ' \ ¢

are comt‘ned as a single index, there is a. statistically signif-

H

icant relationship to theiaVe:age CTBS math scores. If talking is

combined with wofksheets, ability to-predict math scores falls

»

somewhat from that of product1v1ty alone.. The comblnatlon of pro-

~

H
ductlvxty and dlfferentlatlon gives a stronger coefficient for -

each of “the learnlng outcome measures than that yielded by each|

of these dimensions individually. ' \

when three dimensions are combined into an lndex, or when |
‘ all variables are combined, the power to predict learning outcomes

remains high for the CTBS, but not as high' as the percentage ta;k%

F e e
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ing}‘by iteslf, in predicting, the content referenced test.

Discussion of these results will be postponed until after T
tﬁe hypotheses on implementation are repeated for the individual
level! Howevér, it Es vaiuaSIé to review the resuits that shouid
be compared to ghe‘findings on the individugl level. Productivity,
as measuged by the average number of worksheets per child in a
classroom haf.powerful relationships‘to learﬁing outcomes. Ob-
Ser;ed reading and writing seems ‘to be more powérfully connect-
ted to the staﬁdagdizeé math scores than to the science mini-

r

test. The pércentage talking is the most péwerful predictor of

the science mini-test. . | \

| The' ' three dimensions of implémehtgtion are not correlated ° 5
) )

at tﬁe classroom level. Differentiation only has a modest §os¥

itive relationship té ;eafging outcomes. It does have the ef-

"ect‘of boosting the power of productivity (worksheets) to predict

all learning measdres. Similarly, one can boost the power of pro- .

ductivity to preéict math gains with the proportion readidg/ -

-wr@ting,wbut productivity'combined with proportion talking is iq-

ferior to the simple proportion talkid§ in grediqtiﬁg‘science test

I

gains- . - ) . °
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Implementation and Learning:Individual Level .

1

At the individual level the data are taken from the

target children, whom we observed weekly for three minute in-

tervals. These data on- the behavior of individuals are com-
bined with a cortextual variable representing the instruct-

ional organization of the classroom. One cannot analyze da-

r

ta on children as if they were operating in a vacuum; their

2

behavior will be very much affected by the task organization

A

-~

« y . 5
.Qf their 'classroom.
TN

Nomcmrart e e,

- 5 ‘A

Effect of Productivity and Classréom\Differentiatioﬁ.
The best measure of prédqctivity at the individual level is
the chi{d“s éngagement with the task. This is also a concept
which ‘has the advartage Bf wide use in contemporary class-

room research-—In—the Target Child Instrument, every time

>

' the child was clearly "off-task," the obsetver made a check

vmark.‘The definition of~"o:f-task" in the context of this
’curricdlumadid not iﬁcldﬁé'behaviors such as watching others
‘or behavior that might indicate thinking about the task. The
whole concept of diéengagéﬁent, it seemed to us, was re;a-
tive to tpe demands of the task. A rigid definition of eh-
gagement such as "eyes front,", or working with instruction-
al materials, seemed quite inappropriate for this situation.
If the child were moving about or engaged playfully with
classmates, did the observer check "off-task."

%
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In developing a rate for "off-task" behavior, we count-
ed the proportion of all recorded behaviors that were in the
"off-task" categor?. We chose to do this rather than a

straight frequency count because of “the characcer of the

s -

scofing system. If a child rapidly alternated between being
én and off'task,"s/he might acumulate more "off-task" scores
than a child who was continually off-task for the observa-
tien,period. By creating an index of the proportion of ‘all
behaviofs which were "off-task," we could derive a rate for
"off-task" behavzor for the chree-mlnute period. Translatxng
the proportion into a ”rate" assumes that each recorded beha-
vior teok approximdtely the same numeer of.sece;ds.

In order to calculate a rate of nof f-task" behavior
’across observations for a'parthular child, we carried out
ah analysis of variance to find out if there were raees'
whzch were characterzstzc of marticular children over the
weeks of cbservation. The child’ proved to be a significant
source of»éariance‘in the observed rates (F=l,68;?<”901). It
was then legitimate to create a mean "off-task" behavior-
rate for each target child by adding the‘rates for‘each ob-
servation and-diviaing Sy the tetal number of obsefvatioss.
In the following discussion of resul;s, we shall call this
statistic the mean rate of disengagement. It should, of i
course; have a negative relationship to learning.

The frequency distribution of rates of disengagement
for the taréet children was skewed toward the low end of dis-

/,engagement. Table 14 groups this distribution into six inter-




vals: based on natural breaking points in tHeLfrequend& dis-
I? N tribution. This currieulum was obviggely a highly -engaging
./ . one. Fully 19% of the target ehildren‘Qere never seen disen-
/ - .gaged in all the weeks of observation. Forty~eight per’ cent
were disengaged less than 11l% of the time. Only 6% wpere dis-
engaged, on the average, for more than a third of the time.

This fxnding is eSpecxally significant in v1e[ of the

Q

fact that the sample of target children included thoge seen
as especzally problematic by thexr teachers and chxldten who
had little proficiency in Englxsh or Spanish.
From a ;tatigtical point. of view the fact that this is not a

- <" normal distribution is undesiranle'for.regression analysis.

However, in accord with common practice in the field, we de-

‘ cided to use it anyway, keeping in mind the limitations of

“ -

the ‘measure and relying on examination,of other measures of
productivity to back up any results with this particular be-

havioral indicator. .

e .
INSERT TABLE 14 HERE ’

In desxgnxng a‘ regressxon equation to test the impact )

- .

of dlsengagement on learnxng, the measure of dxfferentxatlon

l

at the classroom level was inserted as a contextual ' - -
variable. The cf;ssroom measure ef the average number of
learning centers in use was utilized as the measure of dif-

Q ferentiation. Clearly an individual's level of engagement

must be partly a function of the range of options of tasks

1 -
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s/he-might be carrying out; in this case the number of use-
‘ able learnmg centers is a good representation of the organz- .

zation of the classroom. Each child in a classroom was as-

¥ €

signed: the same value of the different‘atLOn.varxable.
The average’number of learning centers in use in a

*  classroom is negatively correlated with a child's rate of

-

disengagement (r = -.22;p<.05).- This correlation along with

all thesother zero order correlations of the inplementation

and outcome measures at the individual level may be seen in

TableJls. Unlike the classroom level ana@ysi,,\this‘analysis

- -

‘finds a positive relationship between the two dimensions of

productivity and differentiation. There are several good !}

reasons wny this might be the case. In the first place, the ' ,
‘ béhavioral measure is much ’closer in time to the learning - .

‘ center usage than the worksheet measure used at tne class-
room’level. when there are more learning centers in use, a’

child literally has more things available to do to keep him-

. - self busy. In the second place, more learning centers in use
' means that.there.are more small groups scattered about the

ciassroom. Small groups has repeatedly been found to produce
high levels of engagement in previous research {Berliner et

a1,1978 Hess & Takanxshl-xnowles 1973; Ahmadjxdn 1980)
Although the qbserved level of assoczéflon is not very

high, the problem of multzcollxnearxty must be kept in mxnd

when examining regression results. We chose to use step-wise
&

regressions on the learning outcome measures. The pre-test

‘ scores were stepped in first, followéd by the contextual var- -




jable of number of 1earn1ng centers in use. The measure of

product;vxty was. stepped in- last even though the problem of

. ¢
- multxcollxnearlty put it at some ”dzsadvantage" in competi-

tion with differedtiation and in competition with the

pre~test score on CTBS Reading.‘Tabie 15 shows. that tBEre is R

also a significant negative correlation between disengage-

ment and the pre-éest score on the reading test. Poor read- - R

ers are rather notorious in classrooms for their level of

disengagement. . ' ’ .

INSERT TABLE 15 HERE : .

. N
- . . A

The order of the predzctors in the regresszon was dic-

‘ tated by theore?zcal conslderatzons. It seemed to us that

\ t

the impact Jf individual disengagemetit should be "examined in

nght of the gontextual situation as well as in light of ‘the

1ndxv1dual s starting point on the test score. We.have in-

cluded the summary of R2 for each: regresslon equatzon with
the fxrst, second, and third predxctor variables stepped in.

) Learning outcome measures for: the 1nd1vxou91.levelv .
, ¢

) analysxs included the total score on the standardized‘read-

ing test as well as the math test(CTBS). Since prelzmxnary

analysis of learning outcomes showed strong gains in readan

~

- ( . -
for the children who experienced the curr;culum, it was of

b
e especial interest to link these, gains with behavioral mea-

sures of implementation. The third measure of: learnxng was

-referenced test, called the-Science Mini-Test. ’ ’

the content




IS4
B N

' pre-test score. -

A1l threc measures show very high 1ntercorrelations at the
. TWO poxnts in time. Even the Science Mini-test is highly cor-

_related with the reading test, despite the fact that the Sci-

ence Mini-test was read out Ioud to the children in English
and Spanish. These intercorrelations may be seen in Table
15. The very high level 6%'corre1at10n, especially for the

reading test, between‘scores taken at two points in time,

>

“means that the implementation measures must make a contribu-

" tion to explaining thé- variance, over and above the large

amount of variance that:is accounted for by the individual's
: s

.-

- (3

Table 16 gives the results-of the regression equations ~

on dxsengagement and dxfferentlatlon. Despite the unfavora-
ble position of disengagement with respect to the order of
the predictors in the regression, ‘disengagement is negative-
ly related to learnxng outcomes for all three measures. It

produces beta weights w1th statlstlcally sxgnxflcant F val-

ues. Of course the amount of variance it accounts for in

the learning measures is very small in comparison to the ‘im-
pact of .the individual's pre-test score. .The reading
pre-test score aécounts for\71% of the variance in the

post- test score--- a "lion's share" of the variance.

©

. Dlsengagement can only account for 1% of the varxance in ad-

dition to what has already been acounted for by the pre-~test

score and the numbéer of learning centers‘}n use. Disengage-

ment accounts for 6% of the variance, uniquely, in the egqua-

Page 63
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tion on the math test, and 2% of variance 'on the Science

: ‘ Mini-test. :

INSERT TABLE 16 HERE

1l
/ '

pifferentiation is not, by itself, a significant pre- /
dictor of gains on the Science Mini-Test. This is parallel /
to the finding at the whole class level. Differentiation,
does, however, have a statistically significant beta weight
in the equation for the reading teét. Finally, it should be
- noted that in the casé of each measufé of learning, entering

the value of both the productivity and differentiation neh— d

sure accounts for more variance than differentiation alone.

-

Effect of Learning Behaviors:Indiv}dual Level. At‘ d
the individual level the two most relevant behaviors to exafm-~
ine are the frequency of reading or writing and the rate of
talking and working together. These are the variables which
appeared to be important at the classroom level. From ahthe- .
oretical‘point of view, we already know that workingftogeth-
er and talking are impbrtant from the analysis of t g'impact
of lateral relations on learning. The signif}cance ?f ob-
gserved practice in readinézénd writing as a pfedicgEr of
gains on standardized achievement tests is particuiarly -
'éreat because of the fact that this "practice” toqk place in
a functional context of the child solving a problém. It did

0 not take place in the context of the reading group or other

5 .
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' drill, recitation or seatwork exercises, so common in to-
day's classrooms. -

Phe index of reading/writing was a simple frequency
count taken for each target child observation. On the front
of the scoring sheet the observer checked off whether or not
the child was seen reading or writing at any time guring the
three minute observation. Thus the score could only be zero
or one for each observatﬁon. The total frequency was divided
by the number of observations to yield an average number Of
times the child Qas seen reading or writing.

The index gf'talkiné/working together was described in
the section on jateral relations. It is simply the produéf
of the rate of talking about the task and the rate of work-
ing with peers averaged across\055ervations.

The intercorrelations of all the variables used in the
next set of regression equations are shown in Table 15. Note
that the two behavioral measures of readlng/ wrltlng and
talklng/worklng together are unrelated to each other Read-
1ng/wr1t1ng shows a statlstlcal y significant relatlonshlg
to the math and reading achievement post-test scores. Talk-.

_ing/working together is significantly ‘correlated wiéh

post-test scores on the math and science tests: ‘

2 ©

S

fiote also that talking/working together is significant-

ly correlated with the pre-test score‘on the math test. This
suggests that children who were advanced;/in mathematies

achievement may have been viewed as a vifuable resoyrce in

’




apr-

the interaction of the classroom. In connection with another
secoodary‘analysis of these data, we have shown that.child-
ren who are chosen ‘as good readers ld.these classrooms Qere
mére likely toﬂbe‘talkingjandc;orking together. From a sta-
tistical point of view,'this meaos'that'the'impact of talk-
ing and working togethergon math post -test scores faces com-
petition. from the pre-test score. In the previous section on
lateral relatlons, we did see that talklng/worklng together
no longer ﬂed a sxgnlflcant correlation with the post-test

&

score, once the effect of the pre-test score was partlaled

]

out.

The number of learning «centers in use is correlated

-WIth talklng and worklng together ( r=.23;p<.05). Unlike at

the classroom level, dlfferentlatron is rmlated to t e mea-

sure of mediating learnlng process. As described abovge, the

presence of more learning centers in action means that there

are more small groups where children are likely to talk and

work together. Again, this- relationship prezents a probilem

of multicollinearity in a regress-on where both differentia-
tion and this behavioral variable are present.

The same procedure was used for this series of regres-

* 5
sions as the last. The prz-test score was stepped in first;

then the measure of differentiatioa; and finally the mea-

sures ‘of mediating learning behavior. Table 17 presents the

2

beta weights for these predictors and the R® for each re-

A

. O
gression equation.
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INSERT TABLE 17 HERE

B

The observed frequency of reading or writing is a -

sigﬁificant predictor of gains on all lear=ing outcome.s.

. The rate of ‘talking and working together has a slgnlflcant

beta weight for galns in the Science Mlnl-test, but not for
ch standardized achievement test. These results parailel

he results found at the classroom level. It may be the case
that lateral relations are also important for galns 1n the
math test, but the problem of multlcollrnearlty may obscure
the relatxonshxp. Jt w1ll be recalled -that the ratexof
talking, by itself, did predict postftest math‘scores when
pée-test scores were held‘bonstant. ) .

- The problems of mult1colllnear1ty are such that one
"cannot use “indicators of dxsengagement along with these be-
havioral measures in the same regressxon equatlon. In-the
scoring system, if a target child werennot reading or writ-
fng or talking, s/he was likely to be disengaged. 'fhis is
shown by the strong negatlve correlatxon between each behav-

°

1oral measure- and dxsengagement (See Table 15). .

v
— . . .
® a

: pffect of Worksheets on Learning It will be recalled

that: the average number of worksheets per child, as a mea- ,
sure of productlvxty at the classroom level, proved to be a-
powerful predictor of learnlng..ﬂowever, we were unable to

-use number of worksheets per individual’ chlld as a measure




of individual productivity because of missing data and other
probiems. In a special confract’with the  state of cali-
fornia, the available workéheets for the target children
were carefully scored on a number of dimensions for the qual-
ity of perforQance'(DeAvifa & Cohen,1981)

The. measure most;closely felated to productivity was a.
count of the amount drawﬂ.and written onleach week's work-
sheets  in résﬁonselto theiouestions reéuiring the student to
describe procedures and results,of.their activities. This

measure of effort and productivity showed gains over the

weeks of the curriohlum. Furthermore, when the scores were_

"' averaged, and the efféct of the pre-test score partialed

out, there were significant partial correlations between the

amount written and drawn ‘on the worksheets and gains on the

-

standardized achievement test and on the Science Mini-test.
Q r

\Furthermore, other measures of the goodness of the infer-

ences- the Chlld made on the worksheets, the quality of the

sentence structure, and the correctness of the computations

were also .significantly related to gains in all fest scores,

. . o §
using partial correlations. -

parallel to the finding for classrooms, worksheets are
also important for learping at the individual level. The

fact that reading/writing predicts gains on the Science

¢ » ° ”

. Mini-test means that the worksheets were important. The

thoroughness and correctness with which these worksheets

were filled out was strongly related to doing well on the

3

7
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content-referenced test, Thisg aspect of implementation

L3

proved to be quite critical to good results.

We did attempt some regression equations where read-

ing/writing and working/talking together were stepped in

along with the amount written and drawn, as a measure of pro-

ductivity. However, the worksheet measure did not prove to

IS e

“have'E"Eféﬁffidént beta weight in this context.

This finding raises an interesting problem of the lim-
its of regression'§galysis for our purposes. Regression
treats all these variables as if they were occurring at the
same point in a process, but actually, they are better
thought of as taking place ét three stages. The student's
prior level o} achievement and the task orqanization of the
classroom set the stage. Next comes the learning behavior
which is aimed at the production of worksheets. As é'proguct
of this effort comes the quality. and quantity of performance
on the worksheets. In future analyses, a path.model may turn

out to be the best way to characterize these data.

v
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_ DISCUSSION

¢

Review of Major' Results

~

Variation <in Implementation

I

-
©°

There was considerable variation in the way this ;urric-
ulum was implemented in the nine classrooms. Teachers'clear-
ly could not manage the level of differentiation (12 learn-
_ing centers per week) that was originally envisioned by the
developer. Even after the recommended number was cut %o six,
the observed number of learning centers in simultaneous oper-

-~ ation suggests that many rooms operéted with fewer than six
at a time. Nonetheless, the observed level of Qifferentia-
é;on was markedly higher than ‘that in the math classes of
the same teachers (Rosenholtz,1981).

There was also marked variation in the amount of talk-
ing and working together among the children. Some teachers
were much better able to delegate authority to children to
assist each other and to take responsibility for solving the
problems of the cdrriculum and movinq through the learning
centers than others. SOme'Eried to use their aides to main-
tain as much direct supervision as possible using somewhatr

larger groups of children.
There was alsc marked variation in the stress placed on
completing the worksheets in the curriculum. Some teachers

did not complete theqcurriculumu Others completed the curric-
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ulum but did not place much stress on filling out and turn-.

'

' ‘

ing .in the worksheets.

Implementation of Teacher Role

i

-

‘In the‘three day workshop, teechers were instructed in
how to make some decisions about special attention ceftain
children would need. This.was‘an aspect of Ehe curriculum re-
quiring non-;outine decision-making on the part of the teach-
er. She was to extena activities of children who were capa- -
ble of carrying out the tesks at a higher level. She was to
give specific cbnstrucfive feedback, based on the actual
‘worksheet performaece of individual students.

‘ ’ Analysis of the data on teachers showed that there was

very little of this type of behavxor on the part of teach-

ers. They were very busy trying to keep the children correct-
ly oriented to the challenging activities. They found the _ ’
tasks very challengin§ themselves and were often only one '

step ahead of their classes.

Classroom Processes and Learning Gains

fhere were strong overall learning gains among the
children, not cnly on the substance of: the curriculum,‘but
on the skills measured by standardized achievement tests.
Analysis of these gains by DeAvila showed that there were al-

‘ so gains in cognitive development and gains in English pro-
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f;ciency aﬁbng those children who were not proficientbin the
. . >
fall (De Avila,1981). In this analysis we were able to link
gainsg to specific aspects of classroom processes.
Analysis of gains on the content-referenced science
test showed links b;;ween learning and téiking and working
together as well as links Setween learning and reading and
writing. Furthermo;e, working out the problems on the work-
sheets was linked to gains on this test. In all these analys-
es, the effect of pre-test score was held constant.

" Analysis of gains on the st;ndardized math test showed
correlations betwéen reading and writing in. the context of
the curriculum and post-test score. Also predictive of math
score gains were correct computations on the worksheets and
the drawing of correct inferences. Furthermore the sheer num-
ber{of workshee;s comple?ed in a classroom predicted average -
claggroom iﬁprovementuﬁh the math test.

. Lastly, analysis of gains on the ‘standardized reading

s

test at the individual level showed that .reading and writing

in the context of ghe acti;iﬁiés wéfé éredictive ofuimproved
scores. Also, the more learning centers that were available
to the child, the greater were his/her gains. Finally, the
quality of the writing on the worksheets wasupredictive of

gains on the reading test.

Lateral Relations
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It was hypothesized that given the level of complexity
of this curriculum, interdependent relations among the stu-
dents wouldgreducé task uncertainty and would therefore lead

to more learning. There was gobd support for this hypothesis

4 -

PRV W

in the telationships between the proportion of students who
were seen talking and average classroom‘gains.on the Science
_Mini-test. At the individual level the rate of talking and
working together among the target children was predictive of
Zgains on the Mini-test. There were also some significant re-
lationships between the talking amoné the target children

and their gains on the standardized math test.

-~

Dimensions of Implementation

It was hypothesized that each of three dimensions of im-
plementation would be predictive of learning outcomes: Dif-
ferentiation of the technology; Productivity; and Mediating
Learning Process. There were independent measures taken of
these dimensions at the classroom level and ac’the level of
individualztafget children. Results showe@ links to differ-
ent learning outcome§ for the different dimeasions. However,
the basic results at the classroom and individuai levels
were similar.

Productivity, as measured Ey khe average numbér of work-
sheets per child in a classroom, showed positive but not

statisdtically significant relationships to the average gains

on the CTBS math test at the classroom level. The relation-

gﬁge 73




ship was alsa positive But weaker for the Science Mini-test.
At the individual level, productiviéy, as measured by disen-
gagement among the}targét/children, was a siggifiéant pre-
dictor of all learning outcome measures, holding constant .
pre-test scores. Finally, productivity, as’méasdred‘by the
amount written and drawn on th?'Qorksheets, showed signifi—
cant partial correlations with the post-test scores of the
math test ‘and the Science Mini-Test, with the pre-tést scoré
partialed out.

Of the major variables prescribed by the developer as
important for learning, reading and writing were strong pre-
dictors of gains on the math test at the individual and .
classroom level. The frequency of reading and writing among .
target chldren was a signficant prediétor of gains on the
Mini-Test and GTBS Reading test, holding constant the
pre-test score. The second iﬁportant mediating behavior was
talking or talking and Wworking tégether. This behavior
showed strong. links to learning gains on the science test at
the classroon and the individual level. Manipulation without ¢
talking showed negative relations to learning at the cla;s-

¢

room level, but not at the individual level.

7

Differentiation, the third dimension, dig not show

strong direct relationships to the-leafning measures. In- 1

_stead it appeared to interact with the other dimensions. For %
w . °
example, when the proportion of qudents in classroom read-

ing or writing was considered jointly with the level of dif- ¢

ferentiation, the power to predict learning gains on the




. -~

-~

<

' . - B ‘
math test was greater than.when either dimension was cdnsid-

cred separately. Similarly, when the number of wo;ksheets
was considered Scintly with diffe;entiation, the power to
predict gaine for the math test in a classroom was improved
over either dimension separately. Only for reading, at the
target child level, did differeneiatiqe appear ag)a signifi-
cant predictor in the regression equation. '
diffefentiat&on'was correlated with the number of
weeks of the science curriculum the teacher completed; it .
thus had an indirect link to ehe a&erage number of work-
sheets turned out per child becauée,if the curriculum were
‘not completed, the child had'access to fewer worksheets. At
the individual level, it was also linked to talking and work-
ing togethef; so that target cquarQn were more likely to be'
found talking and working together in classrooms where there

were more learning centers in use.
N

. .

Importance of the Teacher

- v

-The flrs* issue to be discussed is the significance of
the teachers' failure to carry ouf recommended teaching be-

(haw1ors. Does this mean that thé learning gains were ach-

) ieved withgut benefrt of the teachers' efforts and skill?

'It is clear that much of the success .of the students was not
dependent on what the teacher said in the way of feedback

and on various kinds of 1nd1v1dua11zed instruction. However,
these task~idstructions were very carcfully prepared and had

1
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been rather well pre-tested on migrant labor children in New
‘ Mexico. Many of the tasks had a way of providing instant
feedback to the student---it either "worked" or it dién't.
Furthermore the peers gave much feedback ‘to each other while
- “»orking on the tasks side by side or 1nterdependently. L~st-
ly, the curriculum had redundancy in the multiple activi-

ties; many of them taught the s underlying idea but in a

very different media and mode.s’ Thus if\ the chrld didn't
understand one activity, he m;ght élck up the 1dea with the
next learning center teaching the same concep;. Under these
conditions of a carefully conceived and engineered

- ~nwrriculum, one might ‘indeed conclude that the success of
the curriculum was not as dependent on the teacher as is the

‘ case with more conventional curricula. '

However, it would be a great mistake to conclude that
the teacher was unimportant to the running of thie curricu-
lum. She had a critical role to play in orienting the child-
ren to the learning centers, in setting up working relations
pbetween the children, in getting the children moving around’
between learning centers, and in seeing to it that work-
sheets were comgleted and completed fully. Tnis/was more of
a managerial than a direcé instructional role. @ome Qf our
teachers managed it much better than others.

In thrs year's contract we did not analyze the data on
coordination and control strategies of the teacher; that .

task remains for next year. However, the findings on the im-

. bortance of worksheets and lateral relations sugges;t the cri-

<

+
[}
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tical importance of the coordination and control functions
1

of the teacher.

*  One final.poiot is in order. If we were able to help

&

teachers*hore effectiwely in implementing'the-recommended be-

*haviors, it might still be the case'that thé'learning out- .
P . T * 4«« .
& - ~comes would be superior to what was found in this study. " )

?“_.°‘~ Thus the significance of these particular behaviors is still
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E ' i The second 1ssue for discussioh is the way in whrch lat-

.eral relattons led to ‘superior learn;nq outcomes on the con-,

tent-referenced test. According to organizatioﬁal)soczology,

3 .’
2

r

1nterdependence among the workers under condltlons of com- .

» ¢ 2

plexrty reduces task uncertalnty. Thls was almost certainly .

o

f%{ the case for chlldren trylng to find’ tﬁeir way through a ndv- .

-

{T .}r”el set of 1nstructlons at the learning centers. The tasks

e Q

*5;b* ;were thoroughly challengingvto adult or.chrld. For many of

>

the target chlldren, there was addltlonal uncertarnty stem- .

mangsfrcm thelr inability té read very well or to wrlte the
© . . :

%nswers tc questlons on the.worksheets. There were also a

- ..

e
>

o

.f'”} number of ghrldren in the target chrld sample who had llm1t°
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ﬁ#li. - ed prof.eiency in both Engllsh and Spaalsh These ¢hildren

dwould-need access to both languages in order to decode what ’ S

RN A P

-they were expected tdg do. For these chlldren, peers reprer
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‘ sented a valuable resource in finding out what the& were sup-

posed to ka2 doing. Without this help they might veﬁy well

have missed the benefit of the learning center act‘v.ities. '
~ Clearly the adults could nogi be everywhere at orce giving in-
i dividualized assmtance/ \
' N Lateral relatlons may ha\e fulfilled multlple functlons ‘

in %garnlng the math'?nd sc1ence concepts in the currlculum.
In addition to reduclng task,uncertalnty as described above,
it probably gave the chlldren the\opportunlty to. practlce
" all the new sc1ent1f1,c";ecef):11ary ogt loud, thus’ committing ¥
the words to_worklng memory. There wére many vocabulary
jtems on the Science Mini-~test. Students were also heard to -7
give very fine explanations to each other, no doubt improv-
“ ing the understanding of the explainer as well as the "ex-
piainee.“ Many times, the crdup would brainstorm their way
through to the soluzion of a mechanical or intellectual prob-
lem.
The very act of talking with each other about the tasks
is of critical benefit to children who show limited profic-
' iency in oral language. The children who were‘limited in .
both English and-Span{sh proficiency learned just as rapidly
as their classmaees in this bilingual curricuium. They were ',

, - scored as talking quite frequently in English: and their Eng- ‘

lish prof:.c:.ency 1mpz:oved as a consequence of their expen- i

ence. Conventlonal classrooms, even those classrooms special-

. 1‘.1ng in En gllsh as a Second Language, rarely give much time ¢

o to peer talk about wqrk. These classroohs contained many pro-
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ficient English speakers, so children with limited English
proficiency had access to peers who spoke standard Egglish.
At the same time they had lingustic access to the curriculum

through the bilingual curricular material and through the®

@ ~

teachers and aides who were found td use both,English and
cpanish (De Avila and Cohen,1981) .«

a final function of lateral relations is the improve-
ment of the engagement of' the stndentSZ Talking and working
tdéether was strongly related to-engagement among the target
children. There was a very high overall level of® engagement
in this currlcular setting. When chlidren are not expected

to sit quietly, but are permltted a more active mode of

. learning which involves talklng to small’ groups of peers,

, the engag’emeht level will be very high. This, in turn, has' a

favorable impact on learning.

Gains in CTBS

-

This curriculum was not originally designed to produce

gains in reading and computation. The curriculum‘content

does have direct relevance to géneral concepts 1ncluded in

¥ »

the appllcatlons section of the math CTBS. In addltlon, the

worksheet. problems frequently asked the student to set up

¢

the computation, much as a standard word problem does. In

the earlY versions of this curriculum, tested on children of

~

migrant labor in New Mexico, gains in standardized achieve-

‘ ¢

- -

!
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' ment tests were flrst noted. We included these! tests as part
of our battery to see if these. galns would be repeated.

The flndlngs on these tests clearly suggest tnat the

curriculum provides ample pract1ce in reading, wrltlng, and

T 2

computiﬁg.-Furthermore,-this practice appears to have a “pay-

~ L4

finding is far deeper than the common research result that

¢

act1ve practlce ahd attive learning time yields test. score

> .

galns. I:ythls case, the pract1ce did not take the\ghape of
small group work w1th the teacher, or seatwork,:or drill. '
'Rather it took place in a peer settlng, where\chlldren could

and d1d ask each other to read for them and to tell- them 4

.

’ . what to put down on the wo,rksheet. Furthermore, “when they®

B~
did read and wrlte, it wags in-the r'ontext of carrying out an

N

intrinsically 1nterest1ng task, not as an empty exerczse.

The:re was llttle evzcenpe of direct *instruction or feedbdck
3 '

on any skill during this currlculum. .

In other words, thls was an alternative to direct instruc-
I

tion which still yielded a hlgh level of active fearnlng

time; s1multaneously producxng galns 1n thlnkxng Skllls ln‘

4
i

. )' ¢
the math/science area. _ 8. -

: * The children in these schools were part of @ special bi-

llngua1 program which provzded teacher aides, specral work-

shops for teachers, 'strong emphasis ‘on readlng and math clas-
’ses -and con51derab1e testing of the attainment of.teachlng
/. objectlves. In other words, much of their regular program

LT ' took the form of compensatory education. In the early analys-
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"is of learnding outcomes, DeAvila foungd that the children who

. ‘ had experienced FO/D showe . superior test score.gains to oth-

v [
~

er children of the same grade experiencing the same compensa-
tory programs.(DeAVila,iSSl). ' '

R 3osenholtz observed the math'classes of a sub-sample -
of target children; these were , the same teachers who taught
our curriculum. He found ability groups under close sugervis-
ion, receiving far more emphasis-on routine computation than
on+ the conceptnal side of the mathematics curriculum
(hosenholtz,lQBl). These‘observations suggest that‘there
were. at least two sources of the superior math scores of
children in FO/D:.One was the active method by which con- _
cepts were taught at the learning centers in comparison to‘a

‘ , tendency to neglect this side of the curriculum in math U

classes. The other source was undoubtedly all the extra prac-

tice in_reading;‘writing and computation provided b§ the

* worksheets and instructions themselves. CTBS is administerd

only in English and’goes require reading skills as well as

¥
? 3

math skills. *“
- ' A most interesting finding was that the more different
learning centers we saw in use, the higher were the gains in
the target child's reading scoifs. Evidently, the more in-
structions and ‘worksheets they grappled with, the better it
was for their readino skills.

‘ Curréntly, much is heard about the benefits of direct .

instruction for children who are working below grade level

. . in’ academic skills (although exactly 'what is meant by "di-
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rect instruction" is not always clear). These results :an

counter to any conceivable definition of direct instruction.
Here are children who operate well below the state testing

. . L X .
norms, making sharp gains 1n a classroom which is not organ-

"ized for d;rect'instructioﬁ at all. Instead, there are multi-

Qle tasks with multiple groupings of children functioning as

interacting pairs and small groupsT—taking responsibility

for their own leafn%ng. The gains on the standardized ech-

ievement tests afe a by;product\gained at the same time that

the chlldren are developlng more abstract thinking skills.
However, thesé gains do not occur by .magic. It is essen-

tial for an educator who wants to learn from the results of

* this cuqriculum to realize that this is a very carefully pre-

pared curriculum. The instructions are detailed and clear;

theyaare presented in English, Spanish and picfbgraphs.

There are carefully designed worksheets in English and Span-

ish available fof almost every learning center. All the mat-
erlals for the activities were boxed for each learnlng cent-
er, so the children or teacher had only to open up the box
and "set up shop." The activities had been pre- tested, they
had very hlgh 1ntr1ns1c interest and did not requxt;ﬂe mid-
dle class set of experiences to understand The chi en °
were told that it was legitimate to use each other as re-
sources. lnally, this was not an "open classroom." Children
were clearly told that they were to complete each learning

center and worksheet.

il
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~ Impact of Differentiation

?

In many ways the results on the number of learning cent- -

-

ers in use (the measure of differentiation of the curricu-
lum) are the most difficult to interpret. It helps to remem-
per that all but thirteen of the FO/D observations fell into

<

a "high complexity" category developed by Rosenholtz(1981).
Thus when one looks at the results of variation in different- *
iation, one is looking- at differences of. degree, given quite

a high level-of differentiation to star: with. Even so, it

" was originally assumed that the more different activities

the students experienced, the more they would gain on the
cShatentereferenced test. This was r;ally not the case.SIt is
not clear that the level of complégipy orignally mandated by
the curriculum would produce markedly better results than we
achieved. o "

some of the failure of the measure of differentiation
to hﬁve a direct impact on learning can be explained from
the intimate knowledge we gained of how different teachers
operated: One teacher had a low level of differentiation at’
any one time, but got th;o&gh more workshe;ts than anyone
else by giving the curriculum extra time. and by seeing to it
that ;veryone finished their wgfkgheets.> Another teacher 0
had a high level of differentiation, but inadequate’ control

of the worksheet production, thereby lowering prodﬁctivity”.

This kind of observation suggests wily it is that Qifferent-~

o -

jation does not produce gains by itself. Differentiation




03

.

‘ does not tell enough about the .control system .imthe class-

©

room. One has to consider worksheet p;oducg;oh and different-
iation Biﬁultaneously to arrive at a set of sufficient condi-
tions for benefiting from.the curriculum. s

pifferentiationvalso'has to be considered simultaneous-
ly with lateral relations. There were, teachers who went

through the curriculum in a relatively mechanical way with-

< o

out sufficient attention to the process of talking and work-

<Q

ing together. It may béqthe case that unless differentiation , -

0

resulted in small groups who tal:id and worked thether,'one

<o

does not see the benefit of different learningvactiQEties.
perhaps teacliers who manageé lateral relations particularly

well, produced understanding of the basic concepts of the
* - /

curriculum with fewer abti?ﬁties, This interpretation is sup-
ﬁorted by the finding that.classrooms where larger propor-

tions' of students were manipulating the materials without

v

talking did more poérly on tests than rooms where more talk-
ing was taking place. Classes with large percentages of

children manipulating the nmterials may well have been class-

*

es where the children did not understand too much of what

they were doing and were not using their peers to find out.
In this case diffefentiatioﬁ would benefit the class very
little. . ‘ o

/ .

.4 (3 4 (3 ’ 3 : . . 3 (3 )
There aré two implications of this.discussion of dif-

ferentiation. One is /that fufther“data analysis will have to .

move beyond the liwitations of the regression technique to

/ ’

something like path analysis, where we can test out these




s
nwre‘%omplex'notions of alternative ways to achieve gains on
j-‘ the science test, notions that involve stages over time from
dffferent#atioﬁ, thrbugh the mediating learning process, to
.the production of worksheets.

the other implication is for the curriculum itself.
This curriculum.could probably abhieve'excellens results
without forcing the teachers to maintain anywhere near the
- level of differentiation originally envisioned. As a matter |
of facty if teachers really did try té’have 12 learning cén;-
) ers:fuﬁction simultaneously in claéseé of 28-30 ghiidren,
"they might well have had a low level of lateral felations be-
. cause tob few children would be at “eaéh center. This was
probably an inheritance of the drlgln§l setting of this cur-
. riculum in New Mexico where much larger groups of children
".1j'fweré taught simultaneously. it will be necessary for the de-

e ®

veloper of this curriculum to consider which activities

’

nght be dropped and what core should be retained so as to
keep the important feature of redundancy of major concepts
‘while lessening the managerial burden on the teacher.

The gxercise of trying to undevstand the 1mpact of dlf-
. ferentiation leads to a set of principles for working with
teachers of this curriculum. In a way, the issue of differ-
entiation is prébably one of efficiency. If the teacher has
ngd lateral relations and six or seven learning Fenters op-
erating, along with tight control of worksheet production,

. she could get. ‘excellent results in a shorter amount of

0 class time spent on the curriculum. Teacher #9 is an excel-

.
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‘ lent example of: the benefx%s/of—this approach If the teach-

[
er ‘tries to mdintain more direct supervision, while maximiz-

ing worksheet production, then she is going to have to spend
much more time working with a lower level of éifferentianf
tion. She will face the additional dirawback- of having sacri-
f}ced lateral relatiomns Eo direct suﬁervision. We will under-
stand more about these strategies of direct supervision vs.
delegation as a result of next year's anély;is:

3

s o
&

Engagement and Learning

D

This model of classroom organization produces very high

levels of engagement among language minority children. It .

would undoubtedly be successful in-other academi;ally hetero-
genous séttings. It is, however, critical to remember that

this engagement was predicated upon full access to both lan-

v

,guages, along with access to Englisd speaking children. With

- $

this proviso, the general model of classroom organization

A

represents a challenging alternative to individualization in

dealing with academically heterogenous” classrooms. It did

not have the difficulties of elaborate diagnosis and pre-
scription,, nor the burden ‘c£ elaborate record keeping teach-

ers find so objectzonable. Nor does 1t run the risk of degen-

eratzng 1nto nothzng more than rndzvzdd%lzzed seatwork. The

<

adjustment to 1ndiv1dual need comes from the open character

of the tasks, whrch can be done in dszerent wavs by differ-

P
é

5
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ent children, and from the access to many different resourc-

es for assistance. ) '

I

*

It does requife a very carefully ﬁrgpared curriculum
with tasks designed to be carried out-pé different levels of
cognitive development. without speciai training in the under-
l§ing developmen;al_theary,.it is difficult to imagine the

typically trained teacher creating such a curriculum.

1t also requires the teacher to delegate authority to

the learner to complete the tasks and to delegate'authority,’
to lateral relations. Rosenholtz found that under conditions

cf high complexiﬁy, the use of latefél'relations was an im-
_ portant preconditibn for a"high’ level of task * )

&
engagement (1981).

-




SUMMARY AND CONCLUSIONS ° -

3

We have reported the analysis of data on implementation

of a complex curriculum-and-a battery of learning measures.

The curriculufi,’ Finding Out/Descrubrimiento, was designed

to teach thinking skills to lahguage minority children by E.
D~ Avila. There‘were_i70 different activities in math/sci-
ence to be rsed over 14 weeks. With the use of learning
centers, twelve activities were planned per week. The activi-

ties were designed tc¢ teach thinking skills rather than

o

facts of science or rsutine arithmetic operations. Using de-

velopmehtal ﬁrinciplés, DeAvila selected those activities
which could be carried out by children operating on differ-
ent developmentai ;evgls.vThe student who complétes the cur-
r§cu1um has'many opportunk%ies to work with the same basic ‘.

concepts; the activities vary the media and mode, .but sys-

¢ 9

'temétic?lly repeat the same underlying concepts. All instruc-

tional materials are prepared in English, Spanish and pictc-
graphs. o

* Nine Silingual'qlassrooms,’grades two through four, par-
ticipated in'khe project; there were 307 childrensand nine .

teacher-aide teams. The schools were located in five dis-

f

in. the San Jose area. Teachers and aides experienced

- '

a three day workshop,atraining them in the use of the curric-

tricts

- ulum activities and in the fecomménagé classroom managemedt -

o

‘technigues, There was one folldw-up'workshop in mid~yearﬂ

L4 - .
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§ -

. English and Spanish.

- fhe.classes,were made up largely of children of Hispanic

o backéround with ‘a small proportion of. Anglos, Blacks and

o ‘Asians. ‘Parental background was working class and lower

v white collar. There were a few children from welfare famil-
ie;. Children had varying levelss;of language proficiency in *

\
. s » s e s
This curriculum required a decentralized classroom org-
a Y.

—

,
anization. There were multipl§ learning .centers operating si-

multaneousl&. Each center had different activities with dif- .
ferent materials and wprkshéets. Children, had to take re-
sponsibility to progress through each learning center and
f£ill ou£ the';orksﬁeeﬁ for that center's task. Teachers were
inst;“ctea pé,legitimize peer work relations@ips by telling
‘ lthe ‘children that they had the right to ask .anyone.else at
" their center for assistance -and the duty to assist anyone -
who asked for help. Groups working ;t each center were hetey-
ogenous academically and linguistically.
T Thig waa'nAt a demonstrigion project.where'extensive
,funds wé?e inveﬁted in teéc@er oreparation or in the:hiring
of master teachers. Instead these were teacherstwho wanted
fo“learn»abod; the teaching of elementary science and who

v v

.felt that' language minority children should have access to

>

science matérials. At the time this curriculum was implement-
ed, science was, for all practical purposes, missing from -

the curgiculum of the schools that were in the study.

&
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s . post-test measures of learning, the data bank included

<

In addition to an extensive battery of pre and

‘detailed measures of classroom organization, teacher behav-

ior and observed leard&ng behavior of a sub-sample of target

children. These instruments were designed to measure‘rele-

vant socio;oéical features. of tpé.q{assroom as well as speci-
fic features of this curriculum. The instruments were develo-
ped by Cohen and Intili out of their years of work with the
Environment fcr Teaching Program at Stanford.

Students who participated in the curriculum showed sig-

nzfzcant gains on CTBS mafh and readzng tests, a.test of cog-

¢
nitive development; ,a test of oral English proficiency, as

.well as on the content-referenced test developed for this

4
. . y ! .
a-‘ curriculum. Beyond these overall learning outcomes, the anal-

.

ysis in this repc:ct linked gpecific gains on learning mea-.
sures taq csbserved behavior and w%itten performance during

the weeks of the eurriculum. Thé following were the major re-
sults: _ 5 -

1. Talking and working together was a predictor of

cgains on the content-referenced test, both at the overall

-classfoom level agd for the sample of target children.

2. Reading and writing behavior was a predictor of

qains on the CTBS tests, math and reading,  both at the class-

room level and for the sample of target children.

¢

2




3.Tne quality of performance on the worksheets was a

<
¢

: . predictor of gains on standardized tests and on the con-

B \

tent-referenced test. "o FULI

4, The level of engagement on the task was unusually ™
- L high; 19% of the target children were néver seen off-tdsk;

oniy-G% were found to he disengaged more than "30% of the

Y

time. Nevertheless, disengagement was negatively related to

' gains on all test -measures.-- - B ) -0

«

L All these analyses were carried out with correlational

°\

technlques 1n which the effects of tﬁéggre—test scores for
clas srooms and 1nd1v1duals were held constant when measurkp

5. the effect of a process variable on learning outcomes.

k3

¢

‘A Sociological View of Student Interaction - .

.
N -
s

Several coc1ologlcal hypotlieses were tested in these

« data. Classroom organlzatlon was concep uallzed as work ar-

'In thls wday: the work of the“soc1ologlsts who have studied

e T

hazi\,organlﬁat1ons was applled”to classroom 1nstr Action., It was

o ‘—-vm’- }‘_ o ‘,Av T

-— - my o -

““ﬁxg%hjpotheslzed-that—intexdeped'Jnt work relatlons amorig ,the

g_fL#-« ~re

o Y

-€ lldren would reduCP task uncertalnty and thereby improve

2

T e d

L e .- RN o

Y, - us to. test this hypothesis. As cited above, this hypothesis
T received stréné support in the finding that talking and

.
;,»"y .
Ehd - :
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rangements and instruction .was. conceptuallzed as technology.

LS ]

learnlngsoutcomesr ‘The fact that dlfferent teacners nsed lat-

e eral relations among the chldren in varying degrees ailowed -

s
<
-

a
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et

J.
«

‘ proved to be direct predictors

- - ¢
o .

working together was a predictor 'of learning on the con-

Eent-re;erenéed test. : ’

A Sociological View of Implementation

Implementation was éonceptualized as having'three di-
I So

‘mensions: dlfferentlatlon of the technology; product1V1ty of
the student-workers, and occurrence of learnlng behaviors
prescribed by the curriculum developer. It was hypothesized

that the degree to which each of these three dinensions was -
. o ‘ P - v '
implemented in the ‘classrooms would predict l€arning out-

comes. ‘ "

: Productivity and the prescribed learning behaV1ors
of learning outcomes. Degree ¢
° 2
"of differentiation was only linked' indirectly to learning

)

cutcomes. Differentiaticn appeared to 'interact with the

other two dimensions, such that optimal learning outcomes

- "

were grqducéd when the instruction was ‘more differentiated

%

and a high level of individual productivity was present.

L*kew1se, optlmal learning outcomes were produced when -more R

\_‘.I L4

dlfferentlatlon was accompan;ed by more student 1nteractlon

q-. aw 877
.

(a prescrlbed learning behavior).

<

- ’ 9
L3

Implications  and Conclusions ’ -

A General Approach to Instruction

%
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-

This was not just an evaluation study of a particular

° 2

curriculum. .U~ing -a socie;ogical view, this curriculum may

be seen as one example of a highly differentiated, ration&l-
izedlfype’of instruction. Other highly differentiated--curric-
ula, such -as many of the science curricula for the element~
ary schools, would be .expected to have the same difficulties
with 1mplementat10n expe:zenced by these nine teachers. They
are llkely to cut down*cn the devel Of dlfferentlatlon recom-

a, -

mended by the developer because they do nét knaw how to dele-
gate authority to lateral relatlons among-the children: They
also are not.uniformlylconscioﬁs of the necessity to control
student output in ways other than routine supervision.

The results of this anaIysis suggest how these problems -
might be handled. Teachers can be provided w1th general prln-
ciples concernlng these management problems rather than de--‘
manding that they faithfully implement every part of the cur-
riculum. Recognizing that they invariab;y make adaptations, v
’the§ can bé instructed not to sdcrifice lateral relations or
worksheet prodﬁctivify with:whatever changes they cheo§e to
make, Fu;thermgxe, specific assietance and modeling in how
to delegate authority to children and how to maintain cenp
t}el over a deeentraiized system is fgf%?ééﬁi Téi”teaéher

may come to understand that s/he can cut dowh on differentia-

v

tion, bit not at the expense of the other two dimensions.

*

An Alternative to Individualization and Direct Instruction

B O R
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: The success of this approach in an academically and lin- ; -

o - .
guistically .heterogenous classrooms suggests an alternative ' et
to either individualization or direct instruction. This cur-

riculum/approach features interacting dtadents who take re-

)
.

. sponsibility for completing their lecarning tasks, and ser-

- iéﬁsly challenging learning materials with a high level of
. ¢ 9 :

intrinsic interest. The teacher does not diagnose or pre- - g

‘o

scribé, nor does s/he carry out direct instruction, recita- ¢

.

tion or drill. The teacher blays a critical managerial role

at minimum. e

L]

This approach produces very high levels of engagement. .

- . Engagement produces active learning time and thus measurable

gains in learning. )

/

Basic skill improvement is achieved through practice in

r

the context of intrinsically interesting tasks. Rea@ing; : ¢

writing, and computation have instrumental value in the com-% 7 .

plgtibn-of the learning tasks. It is possible to broviﬁe

~

=
‘ practice in basic skills in this way in curricula with 1
wide variety of teaching objectives. In this case the curric- !

ulum aimed at the development of thinking skills bﬁt pro-

duced gairs in basic skillé though active practicé>in a con-
: - text that' nade sense from the point of view of the learner. {

These gains in tbe‘basic,skilis in no way compromise the

FRNEUI S ™

°achiéVeh¢nt of the primary objective of the curriculum.

. * . %

.o .
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/

‘The $uccess of this curriculum/approacﬁ, however, is
based on some important conditions that would probably have
to be met by any desié%ér oé 1nstruct10nal settlngs. The cur-
rlculumﬁégée;lals were challenging intellectual tasks and
were _extremely carefully prepared with instructions in two 3
languages and pictograpﬁs. The tésks.were opén-ended ------ )
a%lowing children of wvarying developméntal levels to carry
out the activities 1n different ways. Basic concepts were

6taught through multlple act1V1t&ls with dlfferlng media and
modes: The learning materials were items familiar regardless
of class.or culpural.béc ground. Furthermore, thé teachers
e ¢ °

received the support of an aide and the careful preparation

&

of all teaching materials. . .

In addition to these features of the curriculum and its
preparation, there were important conditions of the class- 9
room organizat%on. Heterogenou5 small groups were used.°The

social structure ﬁédg it legitimate for children to use each

-

" other as resources. Finally. there was a strong:set of de-

mands, .requiring each child to proceed to each leérning cent-

er and finish each task and accompanying worksheet.
Although,éhis method of oréanizfng classrooms and in-

struction is "swimming against the educational stream" which

is now returning to more direct methods of instruction, it T e

is by no means impossible to achieve Qith ordinary class- |

rooms and teacher-aide teams. There are undoubtedly curricu- .

lar materials which could be adapted to the approach.

° -

"~ o~ . Ve
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In closing, we hope it has begome clear that sociologi-
‘ cal approach to classroom orgéhiza/cion and instruction can
yield new and diiferent approaches to increasing educational

= productivity. .
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1. 1In this 1nstrument, the coder could not distinguish —_
whether talking was about the curriculuh or not. Observer °
- comments, however, indicate that most talk was task-related.
‘Analysis of the data on individual target children tends to oo-
~onfirm this observation. In the Target Child Instrument, -
talking was broken into "on task," and "off-task." There was
very little "off-task" talk in comparison to "on-task" talk.
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' ' - TABLE 2 .
‘Description of the Student Participants in the

Experlment by Level of :Language - .
Prc;1c1ency .

Level of Language Proficiency on Pre-Test "N

A
Minimal .Landguage Proficiency in either

< English or Spanish ] 21 7-
e Limited Bilingual b 69
Partially Bilingual & 33
Monolingual in English . 85
Monolingual in Spanish . 22
Bilingual in Spanish and English . 23

‘ v N ¢
TOTAL Students Tested ' ) 253
~ “ - '. i
. .
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- e TARLE 1 o .
“ . De,scnptlon of ‘the Participants m the Expenment
> by Grade Level and student Age
o —_— /. — e e T
T ! Number o , _
Grade of N°of Students who Consis- Average Age
‘Level Classes tently Participated in Years,
2/3 2% v 39 .. 8.33
37 s & . 134 ° 8.66
3/4 1 32 . ‘ 9.25
1
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" TABLE 3

3

Reliability of Teacher Observation Instrument

Observer

Number °
2,

© 3

4

5

10
11
12
13

Number of Times
Reliability Was
Assessed

-

P

™

ISR ~ R S

w

Average %
Agreement

.90
.91
.92
.88
.86
.93
.93
.89

)
Al
o
3
o,
< S
(]
o
=
1
©
(=]

vt

ta




TABLE 4

~ zﬂ

Reliability of Whole Class Obsgrvation Instrument

-
»

Observer Number

Nuzber of Times
Reliability Was
Assessed

(_\‘
Grand Mean

" Page 102 - 108

Average %
- Agreement

.90
.90
.90
.91
.85
.87
.98
.85
.94
.95
.90

= ,91
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' TABLE 5

: ‘o . 0 «
o0 _ Reliability of Target Child .Instrument >

. .Observer -, Number of :Times -~ Average %
: ‘Number Reliability Was Agreement
™~ . o Assessed

-

’

o

1 ’ | . »93
: 2 - 2 . .91
‘-; -‘:f,“f)" 3 :‘-‘ .- ) 3- 089
e 3 .92
S | 1 .89
Z_ylf g " 6 ) 2 . .91
'@
: 8 2 .98
3 D . N
. 10 " .87
Lt . <
.: .V"e’g L% ll ¢ 8 . 093
‘;.’ © 1'2 1 e . 076
;~ ;of . . Grand Mean = .90

-2
e ~ Page 103 _ 109
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TABLE 6 ' .

¢

Classroom Variation ‘in Criterion Referenced Test and Standardizeg Achievement Test:
Class Mean Scores on Pre and Post-Test , °

Teacher Number

Student Outcomes: Mean Class Scores 1 2 3 4 5. 6 7 8 9
Science Mini-Test:Pre 49.3 54.5 481 40.0 43.3 43.0 42.4 49.2 50.1 o
Post 56.9 65.6 60.9 46.5  54.5 47.1 48.2 54.1 60.8 °
. CTBS Math Test: Pre ' 42.1 46.4 48.4 27.3 26.5 32.9 42.1 39.3 58.8 <
Post 67.7 60,5 66.6 47.8 56.1 44.1 -82.7 56.7 70.6 ., S
B [
CTBS Math ®pplica-:Pre 9.4 9.7 8.5 6.3 5.¢ 7.1 7.7 7.8 12.5 5
tion Post 4.3 1204 12.9 8.2 11.2 7.4 20.0 11.2 16.5 o
. o
. 111




“Peacher Number

e

14

¥4

TABLE ,7 -

¢

Curriculum Weeks Completed by Each-Classroom

<

PR
Curriculumcwgéks

Y

14

11
14

4
8
13
[
L3
'
¢
<
-
§ @
. - ) - ., d o )
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Implementation Variables ;

, Reading/Writing ) ’

Talking(only) -

Talking while Manipulating Materials

Manipulating Materials Without
Talking ‘

.

_Differentiation of the Curriculum

(Average Number of Learning Centers
in Use During Period) '

v -

Productivity qf the Ciéss

(Average Number of‘Worgsheets com-
pleted by a.child in the Class over
the Course of Activities)

Mediating Learning Process o
(Average Percent of Students Observed):

11%

<.9%
17%
26%

4.1

104

¢

3TABLE 9

43
6%
22%
11%

3.8

65

12%

9% .

19%
20%

4.8

62

‘Teacher ﬁumber

4

5 6%
7%
22%
20%

6.3

46

5 &

6%
16%
26%
27%

4.7

69

6 .

9%
5%
28%
31%

5.1

42

T 13%

7%
28%
17%

6.6

67

7%
, 5%
18%
21%

2.3

34

Variation Among Teachers in Percent of students Involved in Mediating Learning Activities,
) Different}ation of the Curriculum and Student Productivity

v

9%
18%
34%
12%

6.9

73
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Averagé Freguency Per Three Minutes for Target Child

) v
"5, .
X Teacher
Number
. 1
@
L3
s s 4
ct 5
L 6
: 7
8

a&:' 9

"o ¢
¥
N
. I}
* * ?
i

1 m 4

TABLE 10

Working Together with Peers:
Means and S.D.'s for Nine glassrooms

'Av. Rate Per
Three Minutes

1.77
1.84
2.23.
1;65

08
.95
e 22

2.04
2.49

. Grané‘Mgan = 2.64

S.D.

.89
.80°
.59
.69
.52
.99
1.19
1.06
.84

.85

Number o
Children

11
14
12
10
12
12

N =100

f

¥




| TABLE 1l ..
: G .
l? . Relationship of Observed Behaviors to Post-Test Scores:
: ‘ Partialing Out Effect of Pre~Test Scores
Rates Of Observed CTBS Content-Referenced '
Behavior- ’ Math Science Test % -
(n=65) (n=97)
"Talk ) -5 § Ak .15
Manipulate T, 21+ ., =.05 <
- Manipulates + Talk L20% ¢ . L17% '
- _wWorks Together .03 - L21% > ”
d ¢
© L4 i "t -
: © (Work Together) (Talk) L0977 ) L26%* o
= "
§ ¢ ¢
* p'< .05 , — )
** p <\ .01 * -
*x% p < ,001 N ‘
s, 4
. , » ]
page . 108 116 .
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3 ) . lable 12 ' ~

: i ) ; ZERO CRDER CORRELATIO‘IS AMONG(IMPLE"I)ENTI\TION AND OUTCOME MEASURES i t
: . . ) n=9 Il .
‘ . . ' ~rdodex..  Index Index .
. ’ Average # Average # Average % Average %¥ Average % Average % 'Roadmg7* Talk Total Science cTBs CTBS
- Worksheets Learning Reading/ Talking Talking Manip. Writing & Imp. Post ,  Math Applic.
’ ' Compieted Centers  Writing ° (No Total -4 Worksheets Test Total Subscile
>, In Use Manip) Worksheets & Post Post .,
R 1 . 2 3 -~ . 4 5 6 7 8 9 10 11 12
1 A\‘/erage Number ¢ ) , ar* '3 "k ‘ '3 *k
“Worksheets X .07 .35. .43 .22 -.06 (.83) (.85) (.72) .40 .57 .54 :
Completed :
Average Number . = *a v
Learnmg ‘Centers X - .35 .39 .65 -.24 .25 .27 .64) -.35 .29 .35
in Use * 3 .3
~verage Percent ) o an . . .
Zeading/ X 00 .04 .15 (.81) 21 o0 (.64) -.18 .63 .58
Writing
~verage .Percent - ek . ww
" d Talking X (.88) -.21 .27 ( 84)“ (.69) .32 .27 .3
{%o Manipulating) : ¢
! »
~verage Percent '
Talking X -.21 16 (.43) (.65)"° .10 .24 N g
Total _ .
Average’ Percent ‘ . . B
vanipulating X .05 -.13 -.10 -.56.' -.51] -52 5
index P *e,
» feading/Hriting X (.65) (.83) 14 .73 .68 .
and HWorksheets ¢ .
.ndex PP 1 1 a *
Taik and 117 X (.84) . , .43 50 .51
Yorksheets * ,
kH N [
Index ¢ * .
: rotal ‘ X < .00 .67 .67
. irplementation ] )
~ Science 2 ;. ) .
; Fos . ’ . ¢ - ’ X i3 .26
Lt Test e e m
T oes N . (98)
T 7 “Math Total X -38)
i’\ FOSt a \\‘\\ °
e N i

li t S
fEKscSe’t oo




t
1

TABLE 13

e n-__ ] ne 05 - . !

—= T e o - e e el e e e - _ _

: ﬁé i ' THE RELATION OF IMPLEMENTATION TO-LEARNING OUTCOMES,
N CONTROLLING FOR MEAN LEVEL OF KNOWLEDGE OF MATH/SCIENCE BEFORE IMPLEMENTATION
. . (n = 9 classes)
v . . - 4 = f
- N Partiail Correlation‘with :
, - Learning Outcomes (DF=6)
- ‘ . ’ Math Total Application Score, on
Subscale Subscale Content
lmp]ementat1on Variables ' . Score on in Raferenced
(Standard1zpd Scores) . , CT8S Math CTBS  Science Test
1. Individual Relations of Dimensions of Implementation to Qutcomes . ’gf '
Productivity:® Average number of worksheets. completed by students in a class. .49 .44 3 4
Differentiation of Curriculum Process: Average number of learning centers 27 32 32 ‘
used in a class. ’ : : : .0
Mediating Learning Process: r . ‘
Percent of class observed Reading/Writing during FO/D period.. .57 .57 -.02_
rercent of class observed Talking or Discussing with others. A3 21 04 .
percent of class observed Talking and Manipulating materials during 09 : 23 ;35\ oo
’ FO/D period. . . ) .
Percent of class observed only Manipulating materials during FO/D period. -.13 -3 -.23
o 1
I1. Indexed Measures of Implementation {Likert type scales) u41ng Two Dimensions B
ot _Concept ‘ - » 5 -
[
Mediating Learning Process and Productivity: ° e . o
Percent Reading added to average number ‘of worksheets completed in a class. .66 .62 A7
5y Percent Talking added to average number of worksheets complgted in a class. .39 .37 .56
. ];*53 Productivity and Differentiation: Average number of worksheets conpleted 1n a 54 “54 39 )
class added to average number of learning centers in use. ’ - ’ _
. 111, Ipdexed Measures of Implementation (Lﬂfert type sca]es; using Three Dimensions 120
of Concept . .
Mediating Learning Process, Productivity and Differentiation )
Percent Reading added to average number of worksheets produced and average 66** 55** 25
i number of learning centers in use. ) ) )
= Percent Talking added to average ‘number of worksheets produced and average 41 45 56
" . number of learning centers inuse. ) - A :
Total Imp]ementat1on. ,
\ . Percent Ta]klng added to percent Reading, average number of worksheets 57 ' 60 44
roduced, and average number lea ning centers use. e ‘ )
EKC& TR g Of rning 4’ — f




’ i ~
‘ - " . TABLE 14 R .
o L L < _ .

, i&—'Freguency Distribution of Rates of Off Task Engagement .

3. Time 7 n " % of children o

Off-Task ) in Target- . .

' Sample !

© 0% - 19 h "L 19%

.13 -ol08 & *48 \ 483 : - o

10.4% - 13.6% 12- . ) 12% ,
- @ss - 18.8% 10", 10% _'
f o . . . . "

.24.1% - 27.1% ) .5 . © 5%
33.9% - 44.6% 6: ' 6% .
. ¢ \
© Total ' '100 100% . . .
) e
y) [}

SR | " :
‘ .
| -
| «




TABLE 15

Zero Order Intercorrelations of Implementation and Learning Measures:
Individual Target Children . °

<
E ~ R

 Math B kead B Mini B Math A Read A Mini A L.C.' in Use Read/ Work/
- . ‘ Write Talk

‘Math B -+ 1.00 L6LAKKE  462%kk  63hkkk  504%Kk  403kk* .201 .258 .337%%
Read B - 1.00  .584kkk  [S32kkK BA4NKK  5BLFKK .079 , . .325%%  (Q94%*

Mini B ' 1.00 JL42Kkkk  62T%kk  §3Thkk -.009 .202 .267%

- Math A - ' ' ¢1.00 - 13 S BN 1 el A133 0 -.037 T LAZTRR

<

Read A : o : ~1.00 .6B2Kk*% -.071 .152 .082
Mini A :. . 1.00 -.128 .128

-L.C.'s ' . 1.00 - 231%
.- 'in Use ’ .

. Read/Write ) , ‘ , ‘1. .016

-~

*Work/Talk . . A _ 1.00

: 0ff Task

'j§3£3 Variables: Test A refers to Pre-test scores; est B refers to Post-Test scores; L.C.'s in Use = Average No.

Learning Centers in use; Read/Write = Average Frequency of Reading/Writing observed for Target
Child; Work/Talk = Product of Average rate of Target Child Talking About Tasks multiplied by Average
Rate of Target Child Working Together with«pthers; Off-Task = Average Rate of Off-Task Behavior for
Target Child. ! ' 3 ‘ .

-

3




S i‘: o0 - - 3 x m r—
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i TABLE 16 _ -
! &
o . Regression on Three Learning Measures cf Observed Rate of Disengagement for Tafget Children:
- . C . -
s Holding Constant Pre-Test Scores and Classroom Level of Differentiation
] .
' "
- . ‘ ’ ) i
Dependent Variable o Predictor Beta F R
0 - - = S - . - [
c oy X . v ' * 1Y ‘
RS Math .CIBS Post-Test oo Math CTBS Pre-Test .578: 39.30%** 402 o
) ' No. Learning Centers in .066 .508 416
. . Use . .
Rate Off-Task -.259 7.61%% 478
Read CTBS Post-Test Read CTBS Pre-Test .828 156 . 37%%% .712 .
o ' No. Learning Centers in .115 3.06% .731
I Use. . “;‘
Rate Off-Task -.101 ., 2.24% .741 ) -
: A
B - ) ~ 4 w )
. Science Mini Post-Test Science Mini Pre-Test .633 44 ,02%%% .406 gv
it No. Learning Centers in .039 .16 411 e
Use
Rate Off-Task -.151 2.41% .433
124 ]
s e E
_1 Ly ot 3
GuJ %
N = 64 -
* p<.05 ¥
k% .p<.01
k%% p<.001 s
P




TABLE 17

Regression on Three Learning Measures of Obserﬁgd Rate of Reading/Writing and Talking/Working

Together: Holding Constant Pre~Test Scores and

Classroom Level of Differentiation of Target Chilidren

! ~ ,
. ¥l
~ LA :
Dependent Variable Predictor Beta F , V R2 ) é
) Q(, © 0 L3
Math CTBS Post-Test Math CTBS Pre-Test .611 37.57%k% .402
e No. Learning Centers in .069 ¢ .54 .416
YUse ; _
. Read/Write .270 9.94%* 487
. Talk/Work Together .060 -~ .300 .490
Read CTBS Post-Test Read. CTBS Pre-Test .824 173.40%%% 712
No. Learning Centers in 112 3.02% .731 <
Use z
Read/Write .188 8.59%% . 764 o
- o
Talk/Work Together - - .001 .000 .764 s
Science Mini Post Test Science Mini Pre-Test .603 39.47%%% .406
No. Learning Centers in .009 .00 411
Use 1 2 7
Read/Write - .179 3.76%% .441
Talk/Work Together .186 . 3.81%% 473
N =63
* p<.05
*%  p<.0l . :
**x%x p<,001 -
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N Teacher Obsgrvntion' ‘ *Yep 2

-

~ , Guidelines for Ucoring

Teacher may be watching disengaged students or students

. in t ransition, s
‘ Academic Tagik:

Teancher may be g radiﬁg papeir's, correcting work sheets or
. working with work summaries. This category includes non-
.o .. 3interactive ,academic teacher role behavior,

*

° Taking Notes: °
Thisé category refers specifically to taking notes on chibdren

who are enrsaged in the MICA curriculum,

Interaction with other adults :

Sifgnels. @ .

o
This is a non-verbal communication between the teacher -and
another adult, For example, may be signalling to go ahead
with activity,thet it is tite to close down the activities,
or that she wants to see the aide.

&

»

Academi;fr“n?remant discussion: '

Teacher talks with other adult about ind%vidual problems,
problers with dctivities, problems with timing. Either
facilitatirg eactivities or instruction on content may -be
subject or discussion.

Joart Tnachlﬂh.
‘ Teacher an another adult are work:.r-g Jjoint with the very
same group of children. Does not incé#ude case wheré aide
‘ is in charge of a learring Center and teacher comes by, stoprigp:
t0 make & comment to the group or to an individual ir. the
group. They must have obtviously decided to work together,

Selucntlnl Reports
Teacher instructs the aide rather than discu: ses with thc
aide, Aide reports to teacher and teacher makes a dec1slon
what to do without discussion, ;
Example: Aide comes up to report that children are almost
finished with the activity. Teacher tells her to get them
- started on other work,

X}

B Interaction with group

Introduces Learning Center
This mauy bLe adaressed to whole class or small group. It is
ensentisally teacher talk, If one child acks a question and
teacher addresses explanation to that rarticular child,t#en -:
score below under Act to Individual:Instructs--EZxplainsf

Discusaes Multiple Abilities

Thie refers specifically to instructions given in the workshop
to teacher, S$he was supposed to point out the various oskills
involved in each Learning Center and to ask the children

what 8kills they thought were involved, She was suprosed to
tell them t at no one’ child wculd he good at all the abili-
ties involved in & L.8.,but each one would be good ft come.

1"9




_ ‘Teacheér .Observation . _‘o‘\\\ o e
. Page 3 . o
¢ Guidelinee for Scoring i N

-

\\

| If teacher becomes involved in a discuseion with an
C i . indlvidual student,score below," — “ -
R Exnmgl Taazher is discuseing multiple abilites involged i
| ’ . :din a measuretent task. She asks the children to mention o
A ° some of the abilities they think are involved. One child S
i speaxs up and names a skill, Teacher soya,”On sythat's good," \\é
. Another child némes _another ability. Teacher says," Tha t's -
i ) a good suggestion that I never would have .thought of. I like .
. - the way you are using your imagination.” o
. Scoring Lxample, 1 )
Check off teachér lecture under "Discusses Multiple Abil- .
ities., When teacher sreaks to first child,. score act “
in bottom half of sheet as Act to Individual. Make a
notation under Fvaluatlon General Yositive., The response
Y " . to the second child is a second Act to Indivicdual,
' Note under Feedback,Skills because the teacher is making
. her evaluation very specific and is commenting or one
©f child's skills,

Behavior Manarement
. Teacher mey comment to class or.sub-group about too much noise,
. not settling down at their Learning Centers, too much fooling
around, not firishing up their activities in good time,She
e may maye 8 general warning, *Some people need to get back to
. work," In gereral behavior management refers to reinforcing,
stating, or sanctioning the basic rules for behavior in the
classroom,particularly those roles necessary for [IICA operation.

. Instruction:Content :
" Teacher teslks to & group about content of MICA math and

science, May include defining new vocabulary. May include A
» asking academic questions of the group,.
3 ’ g)

' Iacilitntea Activities ¢

. - Teacher helps students to understand what they have to do to
} ' complete activities or worksheets. 1t does not include academic

- content, Remark is addressed to a group. May talk about come
difficulties students are having with the activity,such as

getting a paper model to siday glued together and how to

* solve those problemc.

Feodbnck on_Progress 3 :
Teacher comments to a group,usually at a Learning Center on
how they are coming along on their task.liay include ‘o remark on ,
their géneral progress, how well they are working together or -
may be specific to the group's pro“uctlon On the current act1v11__;
) or worktheat,. ,
: Be careful here, If remark is dietinctly addressed to an indi-
vidugd in the group, score in the Acts to Individuals section,




Teacher Obaervation -
. Guidelines for Scoring ° Page 4 .
Acts to Individuals .
is section of the scoring sheet is exclusive concerned with acts of °
acher addressed to individuals. Each numbared colurn refers to an .
uninterrupted conversation or speech with a eingle individual, It may ¢
contain saveral different topics which will all be noted. It may involve
any number of opcific internctions between the teacher and that individual
utterea in a seguence, If it is interrupted by a remark to another individual,
then this particular conversation is at an enal!:.Move on to the next
column to score the teacher's remark to another” individual. If the teacher
refers back once more to the first individual and addrestes*anotha‘ remark
to that persoh, then move on to the® follovwing: column. Because it has
been interrupted by interaction with another individual, it nust be scored
a8 & new "talk" to individual, Also, if the teacher interrupts her talk
to an individual to talk to a group, check off on the top half of scoring
" sheet and proceed.to a new "talk" column whether or not the teacher Kmﬁl&ﬁﬁ
recuXzmes talking to the same individual, ’

Notntion %vstem. When s coring teacher talk one must consider several tnlnga
at once: vhat categories does -this talk contein,i.e. which row shaould be
scored? A given talk may well(and usually does) ccutain more than one
category of content., The second thing to be noted is whether or not this
student kas been talked to on an individual basis by the teacher previcusly
in the scoring period, As & new student is contacted or contacts the teachexr,
male a check merk orn bottom of scoring sheet,so you may tote up the total
number of different studente ‘talked tol_It does not matter whether the
teacher or the student initiated the contact, The third thing that has
to be kept in mind is the language the teacher is using. This is reccrded
‘-y Simply: -

¥hen you go to score a cell on the scoring sheet, f£ill in an
S for a remark :iIn Spenish, an 2 for a remark in XEnglish and put in bothn
if two lerguages -re used. You do not nead to make any mark aside from tFhece_.
letters in the boxes, If there are a jumber of rowsa involved in a single
conrersation, nark each one with the appropriate letter for-the ldarzuage- - - —

—invclved,

If you score more than 16 units: of conversation or tulk, go _on to
the next scoring sheet. Use the top half of the next scoring sheest for
teacher scores not adcressed to individuals rather than go back and forth
between scoring sheets.

FianaFs=ment:Discivl.ine
This has the same definition as Behavior Management in the top
scoring section, It efers to reinforcing,stating or -canctiorning
the besic rules for behvaior in the classroom,particularly thoso
behaviors necessary for MICA operntion, It does not refer to
helping the child with activity. It does include the tzacher
telling an individual *c "get back to work,"

Facilitaten:, Activity,Worksheet
Same definition as Facilitates in top half cf sheat. ¥ust r efer,
in this category srecifically to JCA act*v;ty,worksheet{mr work
— -Bummary., Be careful to distinguish it from sonme supstartzve
‘femark such as, "Yes, that is a triangle." Score that remark
under Instructs:Lnngn@gn and Vocabulary,
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“*Teacher Wbservntian tPage 5 -’
Guidelines for Scoring ',

Pacilitnter: Finish ?ravioun‘%orkah;et
This category is designed to catch the teacher's reference to
work from a pevious Learning Center i.e. the worksheet a child
either tailed to finish or did nct attempt at ell, - In the
tencher's remark must be clear evidence that she has looked for
.or has studied the student'e previous worksheet, It will typically
be combined with feedback on the correctness of responses on
the worksheet, or with some evaluative remark, with feedback %
on child's progress or with redirecting student back to a Learzing

Center,

L}

Facilitates: Stuient to Learning Center
Teacher eitner airects & child to a Learning Center to start or
firnieh up an activity; or teacher tries to facilitate child's
choice of which Learning Center he/she should do next, Teacher
may Ye going over work summary witi child and pointing out that
heﬁor she still must 49 seversal particular Learning Centers.

Instructs: ExnlainlInform(Substantive)
This catecgory relers to math science content Qf the MICA curréculume
I+ is important to distinguish substantive teaching from mere facil~
4tation of activities where child is to gain the substantive under-
staending f£rom the activities and vorksheets themseXves,

o

Instructs:AQuestions(Substnntivq): \
Teacher ask students questions in math and sciencék They may be
the guestions we prrocvided or the teacher may be asking her own.

The teacher is trying to get the student to think about the
problem at hend. . v

Instructs: Fxtend Activity
The teacher is directing the student to exten
the student is doing the activity at too low a level of cogn

d his activity.rerhaps
itive -

development. PYerhaps the teacher things it would be intereeting and
informative for student to develop what he/she is doing.

Talk About: Student Irnteresnts
The teacher may ask the student whether some particular activity

or aspect of an activity intierests him. The teacher may comnent
.. that :"You see very interested in measuring the Monster,"

o

Talk About: Student Gkills : q
Skills are broacly detined as the full range of abilities relevant
to the task. The teacher may ask the student about skills so as
to open the conversation. Be careful to distinguish this "Talk
Aboui" category from Feedback on $kills. If the teacher goess on
to document what skills the student needs to develop or what
8kills he does perticularly well on,in a specitfic fashion,then it

o ‘_ . . 132
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Tenché; dbseryn%ion e ~ Page é . N
Guideliaes® for tcoring -

should also be scored as Feedbuck:dkills.

Talk About: S“tudent Feelinzs,
Teacher may bLe discuusing student's behavior with respéct to others,
such as a qusrrel the child may have nad during the courze of an’
activity. Or the student may have shown atrong feelings of frustratioxn

or triumph with respect toO an activity.The teacher is discussing®

these feelings. ‘

.
S
< X

vorkcheet

specifically about what a .child did in the
to the previous”learning Center?s workskeet,
She may be pointing out where a mistake was mace, Uhe may-te
commenting on why she liked the way he answered a particular
question., The comment rust be &recific enough to give the’
child information on exactly what he did right cr wrong ahd
why the teacher evalusates it the way she does, If it is only
a remark about £illing in the missing items,then sc@re as
Freilitates:rovicus wonksneet. If remark is evaluative but
diffuse or gereral, score under evaluation . .

us

Feedbncek: S
ing
g

vin
‘Teacher i: tanlk
di

i

way of resgon

Feadbaaok: Current Acitivy or Worksheets: ° ’
feachar specizrically lets ckhild rrow something about his perZornmance
on the current activity or workskeet, This feedback must be srecific
enough to act as a guicde to some conceivable Ffurture perforzanrce,

For examzie,"I liﬁg\the ‘way you taped that part of the model.";
° this would be scored—in—this cetegory. .
\ . .

\
\

Feedbncic: Skills:e .
Yeacrer srecirically lets child know soziething about his skills ox
abilities. Uhe may tell him he does very well cn come speciic
ekills. She mey tell ‘him thaut he is having vrotlems with multisli-

,ention and proceeds to explain just what he dic wrorg. If she

launches into & little\lesson ebout mulsirlication, it should

also be scored under Ira«ruct:Tx-laine, “hese are not judt cecnventioneld

subject metter skills,but may rezer to skill ir observing,manifulatin

ressoning,experimenting etce ¢
. 14

Feoadbnnk: lLenrral Yrosraecsst
Teacher muy o over with the child what he has been able to acconrlicsk

at various Lsarning Centere. She may or may not use vork Summery 10y
this purpose. ihe may be referring to gerercl rrogress in learzing
to read and follow instructions<or manage tke worksheets,

&
Ferdback: “oriirg Tomnrther:
specificully comment; on how child works together with
for assistance,offering assis~anxce or

as purt of a group. Feedback may be negative or pocitive.

Teacherxr
others., It may involve acking

working

O . N




‘Teachar Obée;vptiqn B gago)?’

Guidelines for Scoring

Evaluntion: General FYonitive ¢
Thisc is non-opecilric pot.itive reinforcements. Such remarks as
: "Good work,Juan," or"Ox, that'ac good.";"Very nice." "You're,
’ dging fipe." ohiould be scored here if they are not accompanied
. by angthing apecifice I they are, then score the whole remnrk

under Fradback. .

.

2 Q* .

Evalunticn: Genernl Maprntive : . . .

" This is lixe the above ixn that it is general and diffuse. If the
teacher is scolding the child for ﬁnuppropriate beliavior, then
score it under Erxx Yanagement:lii civlirce. ixmarks such as,

) %I krnow you ¢an do better;" "haot's ratner sloppy worke" "Ycu

‘" have many things wrong on your worksheet." all would be scored

here.
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- Additional Guidelines

ﬂo;embhr-g}l§79:i

o -

- . Page
N feacher Obnarvatzor . c
R .’t!'nif‘ur.r rpculinr #ICca eventa " . B
| G Teacher directe kids abé&t clean up. - ) o -
i _;$_°_°L¢_’.- }acilitntes ’activ-t;ea . | oo 2 L

3

.

b. Teacher saya to student:¥ill you go over there and ehoa*her how. to
do it? )

.
. .

“Score: Facilities:Student to Lgarning'Center

Ceo Teacher asxs student to show her how he derived answver on worksheet
She licterns to his explanatiorn and say, "Good,you are rlght.

3 ¢ -

“Score: Feedback:Current .\\'orksheet
This is sco“ed as feedback and not "peneral positive evaluation"”
becuu 5e stune“n krows specificially which intellectusl oreration
was good arnd correct. He can” "use this inforration i future
perfor'nances- call:mg for.similkr arzthmetlc Operatlons. .

- > «

: 2 - .

& -

. .




- e

_ MICA PROJECT e x

. Teacher Observation »f0~\~
P CoVver Sheet -t
. : Observer
;. @ . Teacher ! . Observer . Fo.

Date ! . Time at start of Observation .

(L - Nunbec of adults working ‘with chxldren in addition to teacher.
Week of Ac*1v1t1es with which teacher ks enca ed.

SN Describe below what aides and volunteers are doxng relatlve to the

*7« :  teacher.. | v ‘ )

A -

;,‘ R . N ) ~f‘

”: ‘ - - - L] ~
» " . Code activities of Aide(s) and h Label saides and volunteers

é;‘ . Ay, d,, etc. Coae activities in categories below at start and N
; ..+~ finis i tlwed observaglon of teacher. Check as many categories as .
¥  appr prlgte.

= T

tes - P " Non-MICA ‘Activity < A
! * .
I

Clean-up or Set-up

A 1
T
o

e : Working pn Worksheéets or Work Summaries

“Roving,\ponitoring

. . Stationary SLDE”V’S‘DC Group of, Students

Taking Cbservation Notes .

N Lo 7 ) Talking with Other Adults .

-

: : Talking, Instructing, Facilitating Group of
: : . Studehts

Integacting with Individual Student

~

Expla‘“ what teacher is doinc during the caurse of your observatic

YL

P

g ’ If some -incicent ocnurs which commands teacher's attention, descvlbe.
g‘v"r"" - > ﬁ;' R Lot 3 -

=;~ 6‘4‘: A - R . X .

X ’

et ) - )

T ‘

- % * L

: ~ Comment on noise level, traffic pattern problems, obvious ‘difficulties
ow . with materials at particular Learﬁlnr Center. Note which Learninc

i s Center is produc1ng a partlcular problem, if any.

1




- Intro.
_Lrng. Ctr.

l pDilscusses

, Multi. Abils!

Behavior
Management

Instruction
Content?

TCER' W/GROCP

‘TEACHER OBSERVATION T _ |-ren, -noT INTERACTING
~ Cleaning “Roving/Monitoring | Academic Task Taking Notes
- . _ﬂ
~ Signals : Acad/Mgnt Discussion | Joint Teacning TCHR W/OTHER ADULTS
- < . Seq. Reports

I

Feedback on Prooress

Facilitates Activities

V]O

TCHR W/INDIV

DISCIPLINE:

PACILITATES
Activ.: W

Wi s .;“‘eet

_Finish Prev.

ks

Stu to Learn

Ctr

INSTRUCTR
Expla

1n,Inform (S

ur

Questicns (52

Lane & Vocabd.

TALK AD
Stuxln

R ok

Stu., Skiils

K 33

FEEDBACK

‘' pPrevioug Wwrzh

Cu*rent AcC
or w¥orkszh

P

Working Toceat

her

/'\n

. EVALUAT
Gen. Postive

ERiC

Aruiitex: provided by enic [

; Gen. Necztive
. i H o
o. of Diff. Students for Above Acts: Total No.: <.
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MICA PROJECT
Whole Class Observation

?;ﬁuidnlineaggér Scoring k : . ,
% 21 Whole class observations will be scored twice during a visit. You
tuill be instructed as to the order in uhigh this instrument will be

E_fillqd out relative to the other instruments.

_‘ fhis~measure is intended as a quick cross-section of what is
;«going on in the claqsr;om. You must systematicdlly view the class
é:yo a8 to locate %ach student and ‘the adults in the class. If you
Q;atudy any one group of childrén too long they are likely to change
; grpﬁpigg pattern or sctivity; and this will make it difficult for
?ou to classify them. Put dcwn what they were doing when you fif?t

suaw them and -move on_ .

’ B
Before vou start: Fill out ‘the top of the scoring sheet. Count .

tﬁhbwtmany chil.ren there are in the <class ahd £ill in the bl;nk. Ycur
‘ring on t.he grid should add up to the total at the top of the sheet.
‘ I} someone ieaves the, classroom while you are scoring,note ‘at bottom _
of scoring sheet. Alsv, be sure and f£ill in the names of the Learning :
‘Centers in 6peration at the bottonm of the scoring sheet opposite
letters A,B, C, etc. In your scoring,you will be using the letters to . .
stand for the Learning Centers. i | ' ‘
'

3

-Definitions: Detailed instructiors for scoring are found at thé T
2 bottom of the scoéing sheet. Thére are several dofinitional problems
~ which we will clarify heve. -

. What is a g;oug? The angfing scheme requirés you to distinguish

between individuals working on sepaiate tasks with others{denoted by

(' ) and an *) and a group{deonted-by ( ) ). A group is defirned ae more

7

“rn one person ergaged in a collective task. This may be momentary as

M
ta

' when two children cornfer over

' the right answer on the work sheet or

A

‘when one helps the other in underntanding an activity. Or it may be .

e e e ————— . = 1 o v n — . = [ - _ - )
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Guidelines for Scoring

& project on which two children have been assigned to work as a pair,
‘:e key thirg to watch for :le interdependenco relative to the task.
‘ii will include comparing hotea as they manipulate activities.two
children manipulating the identical materials with’more children
‘ watching and commenting, daing the worksﬁeets toée£her. ‘ . .
There ar; come cases that will be hard to distinguish. Following
are some examples: (l) All the children at a Learning Center ere working
.. on pafallgl tasks,looking at their own ;ork. There_ia.occasiénal talk es
you gl;nce at them. lnless you are sure that they are acf?vqu\discu:sing

-

a task related issue, he conservative and score &s individuals working

3

on separate tasks with others, (2) Chil&ren are a;ternate;y,filling out
worksheéfs and discussing ansvers. How you score this depends on what‘they
are doing when you first see them. Even thouéﬁlone of them is,for tge_
‘ment s enzaged in writing and will probably join in the discussion in
; the next moment, put that student dowrn as engaged in indzv;dual task of

0

writinge. . ‘ ; ¥

3

Definition of "in transition on buciness". We want to distinguish,on
“the one hand, the S who is completely of?.taék from thg S who is away ﬁromt
a L;arn;ng Center activity-engagemenf but who is doing something rdlated to
.school ugrk such as brirging up worksheets;ah;rpening pencils getting tcotch
tape, On the ather-hand we wanf to distinguiéh this'kind of behavior from
that which is mo:e’dirpctly related. to. learning suc? as pgﬁipulating the
materials., This category should include the child who ié‘watching‘others at
& Learning Center,probatly ghile trying to decide what Center to dg next.
It shquld‘also inclyde a child who‘ie t;lking to the teacher,but not at %

' u‘Learning Center.’

139 | L
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MICA PROJECT .
f.? "- g ? v t‘ ! Whole Class Observation Teacher . -
i8¢ of Day Observar,
A.,'catn. in Class __ - ACTIVITY  ° ' . .
_Engaged at a learnirg Center ’ N Not Engaged at a Learning Center :
; lcadtn;- Manip- Talking Thinking Mixed ,(Other " Clean Waiting | In Trarei-j Wandering
ING Writing ulative Discuss., Observing | Manip. Academic*] wp for ion (on * | Plaving
¥ Material { Task Listening | Talking Adult business) | Daydreamin
Only ~ :
vidual - ) :
tking on . e
edividual, ‘ . : &
srate . =
k-slone ; .
:w/others.

" stiidents
working on .
‘tgsk)

" Yastructions:
N Lesrning Center they are at. Use-( ) to indicate a group: Example: (4A) = four children
working together in a group at Learaing Center A. -

2) 1f an adult 4s with an individual or a group 1ndf2ate with the following appropriate subscripts:
. T = teacher A = aide v )
Example: (2B)T = teacher working with a pair of c!ldren at Learning Center B.

3) I? the students working on the same task are not r-gether physically as a group, Lut just worhing
' sidg@py side at a Learning Center or elsevhere, in-.cate this by using an asterisk (i.e. (6C)*).
Y11l in for one of the two observations at a given visit which Learning Centers are ir operation.

A . “E! ) - 1:

b 1 . F: J:

C: - ) G: K:

D: ’ H: ‘ + L: L

® In Transition (on business; ircludes S's standing and looking at a Learning Center; also children in transit

. alking to teacher.
: =~ . ' K P
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‘ . MICA PROJECT -
. .Target Child Observation
. - ‘ Guidelines ‘

‘}'., This_obaervation has two purboaes(l) ta examine the inplementation:
. of the curriculum on an in-depth individual basis and (2) to examine

the language usage of children from tliree different languege groups: e

- . English dominunt; Spanish dominunt; &nd t ose who have .a wenk grasp
°  of both languuges. o .

.

> . 'The observer will otudy one child at a time ina claseroom for
3 minutes of timed, scoringe Each tArget child will -have .a’ cubject
‘number, The order-of obaervation during a, vist will be_pre-determined
by & rundom number tabtle, There will be a separateé observation
" schedule sheet rox sach student for each 3 minute observation., Each
. 3 minute observation is further subdivided into minute and 30 second
. - 4ntervals, ‘ ) '

4 e

¢

At the start of each observation, bafore.the timing begins, the
obeerver locates the target child ‘and £ills out the cover sheet
which ccntairs all the identifyinggdaya,'aquscrippion of wrat the .

child is doirg, and coding cate?oreé‘for,the activity of the target
»  ehild, After the observation is over yox{ will want to r eturn to the
. .cover sheet to £ill in more detail on yhat the child'has attempted

~to do ve a v NICA activity. T e ~

PTNING PROCILCUEES: 4+t is necesspmy to have your watch with a secornd
nd, or A stor watch in a place where you can clearly see the secornds

Wrosrees, You cannot do this properly if you are standing with e

clipboard and have your watch on your wrist, It makes it much casier

to keep track .of the seconds if you start your observations on the

minute, If, for some reacon , you havejto”paqae‘betweeq 30"" intervals, .

then waid till 30" has passed and gtart with the rext 30" interval.

~ UNIT OF CFPEECH CR BRHEAVIOR3 The timed obsérvation method reguires

¢ checking spscirtic observed behaviors which occur in the time intervals
" on the code sheete. In codihg bekavior, as long as that behawvior '
48 uninterrupted by another type of behavior listed on the ' code sheet,

4nto the next 30" interval, note it oncé more in the next time intervel,

- . Q

. T ; In coding speech, notate only once until

! that ‘talk is (1) ended by the response of snothér pereon; or{2) changes

~ 4nto another scoreble category of taLk..if the speech is” long and
persists into the nert time interval,it should be scored once more.

. If the Target Child(7.C.) is engaged in a_ conversation about the “ICA
activity with another child(8),you may score, several speeches even in
such a short interval as 30".Children‘s.speeches are typically short
and everytime the other student speaks,the unit of speech has ended.
When the T.C. sreoks for a second time,it counts, as another score.

3

i
4, 3

) Somesimes youm will score in a cpeech and
- @@havior cell simultnneously, For ‘example %f the T.C, is working
{ -~ together with another child and talking to that other child about
!  the task, note both in the cells "Working together" and "Taskerelated
T ‘"ttﬂ.k." . . -

. Q o - . e e .

&

-

then niake ofly one rotatior_ per 30" intervel. If that benavior contirues




MICA' |
Tar¢o$ Child Obnervation . Page 2

Guidelines

TATiOR SYSTEM: The notation system for verbdal acts is different than
. “that for behavior. Fleace be careful to note the differences.

Verbal ¥ehnvior: You will_note that the scoring sheet is
divided int into three Bec;ione' Target Child TalkjAdult Xalk; and
Target Child Behav;or.-‘ ou will use the following notation system in
&1l "Talk" categoriess \<“’

To whom is the actor speaking? Note this with the’
following cod L

T.C. sg%arget Child

4 T T = Teacher : p >
: ~ A % Aide Or volunteer’
S = another student -
8. = a pair or more of other students(group)

Follow this information with a slash(/)

In what language is the actor speakina? Note this
with the following codes,

Sp = Sranish
) E = English -
Sp + E = Both,languagés

hd ™

' Examnles: Suppose a teacher comee up to the target child you
are watching and starts talkirg to him yhelping him waith the activity
he is doing."HerexZumzanaxx Amelia, you are supposed to cut it this way
and then do the foldirng." Amelio: I can't gét it to stay down when

I fold it." Teacher: "Maybe you should go g&t some Sotch Tape." Thise’
interchhnge all takes place within a 30" t;me interval,

- Score The first teacher speech = T,C /E entered in the
: _cell marked Teacher:Facilitates. The student
= speech is''m T/E end is entered in the cell

marked T.C, TALX: Task Reiated.

The..second rezark of the teacher is scored as

. fb and is entered in the sanme: Teacher.Faczl;tates

. ‘ cell as thefirst teacher speech., :
MAKE- bURE YOU U'L”RSTAND WHY THIS (AﬂzLE IS UCORED IN THIS WwAY,

%

NOn-Verbnl Behqvior‘ For this lower part of the scoring sheet you
rieed only-  make a check mark in the correct cells, If the behavior is
; intnrrupted but recurrs within 30" it is poss;ble to make two checke
: dn a given call.

t

anmnle:? C. %8 watching a peer at work, He/she pauses to
take a playful poke at another child who passes by, He,cho then turns
back to continue watching. If this all occurréd within 30", there
uld be 2 checks inxthe Watches Uthers Cell .and one check :l.n"~
early Off Task,




R - © MICA
s Ta.')get Child Observotion Page 3 '

‘ ' ‘ ‘Guidelines
. ) Dotailed deacription of ADULT TALK categories

These categories refer to\gdglt verbal acts -directed toward the target ,
child, If the target child "ie’ part of a group, to whom the acdult is e
talking, simply irdicate this by putting G/ o Please note,the adult .
does not have to have initiated the conversation in order for the .
act to be scored in these cells. Tre child might have come over o .
%o the adult and asked a question.or.raised a hand. If the child \r
asked a queetznn, this should be scored once in the T.C. Task~Related
Talk Cntegorzy with the adult listed as the actor to whom the remark
was addressed. Secondly it will be scored in the ADULT TALK categorzes
when the adult- anewers\the ,child, .
) The three typeq of Teacher or Aide Talk are basically the same
.Adistinctions made in the Teacher Observation Instrument., The adult
48 doing the following i
Teacher or Aide Frcilitsntes : The adult is helping the
‘:‘ student .to understand what they have to do to complete
+ getivities or worksheets, It does not include academic
content. May include directing a student to a Learni.g
Center, !May indicate to child how many more items ‘ - B
- ] ‘have to beoleled out on worksheet. May read the 1nstruct~on
. ’ ; : out loud to the ch:.ld.

AY

-~

‘Teacrer or Aide Inst“uctb. Teacher or aide. talks about
centent of lICA. iiay be trying to extend a~t1vity. May
be helping or reinforcing rew vocabulary or essisting
with writing or srelling on the worksheet..lay’ consist
of asking the child questions which have the function
of testing his understanding or persuading him to .
think about the problem., Do not score as instruct unless
this is clearly what the teacher is doing.lIf teacher is
talking atout activity,and you might infer,che has
- . 4instmudtional goal in mind, do not code as irstruction
unless there is definite evidenoe that, this is the case.
Otherwide score as facilitate, Instruction in thzs
instrument includes léedbeck and Evaluation.
. ) [ ’ 4-7/’ ® ’
Teacher or Aide:ﬂiacipl%ne ¢« This only refers to attempts
to control the child's behavior.Thece attempts do0 not Y
faciliteste activity.Please see special note on. this B
-disctinction in ¢. e addendum to Teacher Observation instrument.’

['4 o

. <
'

<

“TARGET CEILD TALK CATUGORIES ’
zggk-Ralntonn"uTk ,
! Target Child is talking about hie/het work brondly defined. Any
Eo ‘,ﬁark relevant to the materiale,work cheetg should be ecored.

en if the child is tnlking nbout other 0*periencrn he/she has had
.with popcorn.raiains,cnnerae--it should be ncored, If child is dis- -
‘cunsing the behavior of other people at the Leurning Center or which "
Lenrnina Center is batter, count this as task-related. If the child

: o L 143 : , B
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. ) . v .
is responding to an adult's question, the response should be
scored ‘here.

p o

’ Requests Assistance

“‘-’

e

Any verbal request for help on reading, with act1v1ty, or

‘with worksheet should be scored here.

Offers Assistance

. Any verbal indication that child is willing to assist a peer
on the MICA task should be scored here. If teacher has directed

_T.C. to go help someone and he/she goes over to offer -assistance

WText Provided

" Works on MICA (alone)

(verbally), score here.

Non-Task Related Talk

Children may talk about their families, how other children
_behaved at recess, whether or not they like other children, or
what they are going to do after school today. It should be clearly
untrelated to !NICA to fall into this category. .

? .

TARGET CHILD BEHAVIOR CATEGORIES

Clean-up. Child is cleanlng up activities at the Learnlng Center

or filing papers away. - )
~ugi

-t

The operational definition of alone and together is much
stricter for this instrument than it was for the Whole Class
Observation. First, any conversation between the c¢hildren is
scored above under TALK categories. Secondly, we will use a much
stricter definitioh of "worKking together" so that i§ a child is
clearly at work in MICA,. but not fitting the "working together"
criteria, then score as-working alone. This will include such
cases as all the 'children at a Learning Center manipulating their
own materials and talklng about the task. It will also include

the casg whereé children are filling out worksheets and occasionally
.announcing wvhat they are putting-.down in the way of an answer.

Works Together with Others L

.When the children are worklng with a single set of materials as

in a group—-project, score in this category. You may also score in
this catggory if one student moves over or leans over to manipulzte
another's materials and they are clearly working in a joint fashion

‘for at-least this portion of the task.” You may also score if one

student is lroking on as n another works and is discussing with him

what should be done or why it is or isu't being done right. On the
worksheets, if one child 1is clearly in conference with T.C. (or

perhaps.more than one) over what is the right answer. This is

distinguished from merely talking about the worksheet. Some kind d=

interdependence for obtalnlng ‘the angwers should be clearly
observable to be called worklng together.“

%

ERIC.

B L
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;2( ~ Page 5. ' L " Target Child

Watches Others on Task, Thinking

. ‘Of course you tan't tell for sure whether someone is thinking
‘* observatién. However, the rule is that you should not mark
PEF TASK unless you have clear grounds for doing so. Thus, if you
are not sure whether child id daydreaming or thinking, you will
7 always mark it here. : ' to

wWaits for Adult .

child may follow adult around the room to obtain attention.
Or aide may be working at the T,earning Center with each child,
in turn. Your T.C. may be waiting for his/her turn. -

" In Transition (on Business)

i child may go to get materials. He#she may be in the process

0of choosing the next Learning Center. He/she may take the worksheets
" and walk across the classroom for help. This should be double scored
.- as IN TRANSI Troyanc WAITS FOR ADULT (if there is some waiting).

Rule: If children are arguing about material: DO NOT SCORE
' under verbal categories, but put down here under IN
TRANSITION. )

1 -Clearly off Task (MICA)

In order to score this category you must be quite sure that the
_child is disengaged. Cues include looking at unrelated pictures on
the wall, interfering, teasing or playing with others, wandering
y ound the room aidlessly, clearly playing with objects (l1ike a pencil
s opposed to playful manipulation of MICA activities). )

Other Academic Work

We are only interested in engagement and implementation ofM
MICA. Therefore, regardless of how engrossed a child is in. unrelatec
academic work or how frequently he/she takks to others -about that_wori,
we are not interested. Therefore, regardless of what is beihg saxd
or the leveh of engageme.t, if T.C. is supposed to be doing other
academic work, continue to score in this category until he/she starts
dging MICA related actiyities. ~ -
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T ] Target Child Observation

'jCoVer Sheet

- "iFeaéher: N . .
e v >

Student:

Observer:

Activity Coding: . ’ '
Working at Learaing Center " . Yes - No

* If YES, code 2ctivity at Learning Center
<>

Reading or Writing
\\ Manipulating, Material
\\ ' Talking or Discnssing Task )
’ ~\\ - Méninulating Materials & Talking or Discussing ‘
\\7 - Tninking, Observing, Listening '

. % If VOT actiSéiy working at Learning Center, code activity
' - Other Academic Work
\\ Waiting for Adult

A\ In TFransition (on business) T

Y

\

N Wandering, Playing

. ‘ ' \ Clean-up

1:. "Grouping Code: Only code here if student 1is working at Learning Center
) ", Working Alone

! . ., Working with Another Student
5 ‘Working in a Small Group (3-6)
Working in a Large Group (7+) .

Briefly describe what child is.daing. If at Learning Center, which Learning is it?

~ What particuiar MICA activity is she/he working on? What is he/she attempting to do?

y

* Put in A or T beside check mark if Aide or Teacher is cléarly supervising the
RJ!:activity. It should be so obvious that child would know he was being watched.

. T . e
e rovier e N . i L S - - 1
P o he L~ e “— v LT P - Kt - - ~ -
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"Target Child Observation

<

-

yed"iﬁigé 2.

: * . Teacher .
. . Student

i ~ Observer_

‘ Date

~

.~

. SCORING SHEET

Target of Talk: T = Teacher; A = Aide;&

S = Other Student(s); TC = Target Chil
G = Group of Students

Language Used: . Sp = Spanish; E = English

Sp + E = Mixture of lépguages

<

Coding Category

‘1 - 30

Minute #1

131"= 60-.11 - 30

Minute #2

31 - 60

J.iinute #3

1-30"; ‘31 - 60

“T.C. TALK
Task Related

Y,

k]

b4

Reques;;.Assisfance

Offers or Gives
Assistance

Non-Task Related

ADULT TALKX TO T.C.
Teacher: Facilitates

. ‘ %Teacher: Instruction

Teacher: Discipline

.
.

‘Alde: Facilitates :

s

‘Adde: Instruction

Aide: Discipline.

T.C. BEHAVIOR

"Clean-~up

" -Works on MICa (alone)

Works Together with
Others

Watches Others on
Task, Thinking

' Waits for Adults

S In Transition (on
! business)

CLEARLY OFF TASK
o (MICA)
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i» : Page 3. . . Target Child Observation Summary Comments &
. . ' © Codes
R . . )
i: . . Teacher - ) .
él'r : Student . - ¢ .
-Observer v
Date .

Describe briefly what child has completed at end of observation if darkingeat

“ “ »
-~

Learning Center. IZ child changes activities and location during observation -. — .
» f .

period, dsscribe. \\/ N

. | 3
!

Ty,

N

If the following was true of- the time of your observation, please check as .

’

apprépriate. ‘Check only if you are'qui:e sure that you can infer this from

observed behavior. = _

- e
-

‘ . Child having trouble reading directions or:
© worksheets. . -

Obpained‘aésistancé or figured it out.

Did not obtain assistance.
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: "3rd Grade L oA

. Overall: Had a-teacher switch during the course of the activities,
© . approximitely after the teacher had reached week 6 or 7
with the activities. The aide remained ‘the same. The
original tecacher and the aide had participated in the
pre-year MICA training. The new teacher had not had that
training. The new teacher had an individual session with |
the project: coaqrdinator; and was able to discuss problens |
with MICA in her team meetings. She was in the intensive ° ‘
condition. The first teacher felt a lot of pressure from '
the principai to accomplish her ‘objectives! and MICa -
was seen as a competing element--although it worked in .
a . complimentary way, MICA was seen to take away from times
directly spent on the task of the objectives. Not- ‘
withstanding the first teacher was very enthusiastic aboyt
MICA, as was the second teacher and the ‘aide. The aide
was sick alot initially. The second teacher followed the
routines set up by the first, because we requested it.

( .
' SES data: 85% of the students in this class were on free.or
(Prin)- reduced lunch. |, '
" .

. . z

4

"Classroom Info: There were no special,critéria’dpop‘which children
i. 7.7 (TQ pre MICA) were: assigned to this class. Classroom was self-
;- contained. ' ' 3

* .
A

. From the records (as of 4/10) for the target kids, T
absentecism ranged from 0-24 days absent: 2 children
were out. 8 or 9 days; 1 child was absent ‘16~days; e
and 2 children were absent 21-fo 24 days. >

* Teacher Info:  The first teacher had 3 to 5 ycars teaching experience.
. (TQ pre MICA) She had used learning center% in non-core areas
: P before (e:g. health & art). ‘The second teacler had
. - just started-teachingt this was.her first .assignment,
"¢ . Both teachers and the aidé spoke Spanish. The

first teacher rotated tasks with the aide; with
the aide's principal responsibility thought of as,
clerical--collecting monies from the students,
recording grades. The aide occasionally -gave .
origimal instruction to the large group or in- °
“ dividual students, supervised student work, acted -
to give the teacher information about specific
studept behaviors. ’

’

¢

“. The aide was present for 71/2 hours day. She was not
a credentialed teacher. :

MICA in this class: Set-up & Managément: Teacher and aide set up
* (observers recorded) the activities before the period began; and
" comments ° | cleaned up after it ended.

2

., 17 LTV

PRy
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'Pacalxtatlon' Teache: roved and monitorcd
. OCCJ51onally she worked 1ntcnsively with .an

individual group of students on a difficult

concept; sSometimes givingi original instruction,

The eide worked with individuals on worksheet
problems. -Most often she stayed- where the more
difficult, act1v1t1es were located. o

Empha51s on the workshcets:" There was heavy
empha51s on the workshecets. The tedcher checked
every worksheet fpr spelling errors; and students
had to.hand them in to the téacher or aide
before” couid proceed to’ the next activity.

s

Dégrce of undezstandlng or trouble w1th the
activities: Teacher :ay not have had a flare

for science, but she went through each of the
activity panels herself and tried to do the ¢
activities by herself at home from the panels
before the kids used them; eventually the .teacher
and the aide divided up this task of getting TR
to know the activities so that it became lass .
burdensome and so that the aide anderstood more

of the.objectives for each task. At first

neither the teacher nor the aide had a-high ~
degree of ‘understanding and therefore hagd .some
trouble with the activities Soon the tecacher
developed this practice of g01ng through the .
activities, howevexr, and things changed )
dramaticallv ’ ) .

qu of Spanifh Spanish was useé by the aide
and by the teacher regularly to individutals C
and Lhc group as a whole. " .
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.

overall: This school had 1 teacher anid’ two aides consistently .
: present during the experiment. All three participated
in the MICA training sessions. The class completed
the curriculum; and the teacher was extrémely diligent
) about handing in all the materials we could possible
desire--notes on students, notes on their own implement-=

ation of the curriculum, etc. |

SES datﬁz 45% of the class.were awarded ¢ree or reduced lunch
(prin letter) x

c1assrodm Info: There ,was o particular basis upon which students
: were assigned to this class. This was a self-
contained classroom. The teacher was very
congerned with giving the chiid’a quality
~\expcricnce 1ed by the teacher. From the records,
.. for the target children in this class, absenteeism
- ranged from 3 to 13 days (as.of April 1. 1980
4 children were out B-4 days; )} child was out 5
days; 9 child was out 7-10 days; and 1 child was
out 13 days. L

-r

‘cagher info: Teacher has over 20 years of experiéhce in teaching
(tQ pre MICA) she speaks spanish; has a Cuban background. She

/ has uscd leaxning centers for subject matter corc
activities as well ‘as ancillary activities (i.e.
Math & fun). At the beginning of each day she
plans for that day. and rotates tasks with the aides.

aAjdes were present 4 hrs/day. Neither was a
credentialed tcacher. primary responsibilitics
- for aides were recording’ grades, collecting monies
for lunch; supervising children's work; and
providing information to the teacher on specific
o behavioral work issues for children. Occasionally
the aides also did original instruction and

diagnosing of student jearning needs.

MICA in this class: Set-up & Management: Teacher and ajdes .
exclusively set up materials; Aides cleaned

up.

N Facilitation: Teacher worked intensively
with students from 1 or 2 activities during

a period. Students rotated through the .
activities on an assigned basis. Aides also
supervised 1-2 activities each.

Emphasis on Worksheets: There was a box ~
where children turned in their worksheets
cach day--once qompleted. This box was
remarked upon by the teacher and whether a
student turned ong/some 1in for that wecek

was checked; complection of a workshecct before
proceceding to thc next activity, howevcer.

was not a routine which £he tecacher intervencd

in.
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S .o _ teacher and at least-l aide understood the

- activities very well and-had little trouble
with them. The scéond aide was 'very quict and
it was not clear how well she understood them’
as a whole; but the one she was.working with

‘ at thHat moment she understood by virtue of

! . ' : " the teacher's explanation, at least. ; ‘
LY Y . ~ Use of Spanish: Spénish was used regularly to
. the group as a whole and occasionally to ,
¢ ipdividuals. - . . - » ‘
{“ ' ) " “
School Profiles (School C) 3rd-Grade
. ] o .
Overall: . The school had 1 teacher and two aides participating.in™ =
. MICA. One tcacher and-one of the aides.were trainéd in R

am

the MICA pre-year training. The SIP aide was not trained.
The SIP .aide also resented the timec. she had to spend on ”
MICA "taking away" from her SIP work. The MICA activities
were sct-up and implemented in two-separate spaces; the’
primary classroom and an empty room down the hall from

the main classroom. ' ‘

T Moe,.

-
.. SES data: 17% were awarded free lunch or reduced lunch in this class ~

.. (pPrin letter) : o ¢ .

Classrocm Info: There is no particular criterion upon which

(TQ pre MICA) ~hildren are assigned to this class. There was .
. . _no particular time'for MICA; it’'was woven in and

S “around Math; the whole class did not do MICA at’

. the same time. The class. was self-contained; hut
there was anextra roowm available in which to set o
T ) . up MICA. Who implemented theé activities in which .
N . yoom was/or seemed to be determined by the activity
) .-+ type, From the records, for the target childrecn 4in

this class absenteeism ranged from 4-18 days, as
of April 1, 1980 2 children were out 4 days; .1 child
out 5 days; 4 children were out 8-11 days; and 1

. child was out 18§ days. : : :
Teacher Info: The teacher had 6-10 years teaching experience. ‘She
(TQ pre MICA) did not speak Spanish; although she had two years

of Spanish in college and additional Spanish in
5 . . ~ . high school. The one SIP aide. also did not speak
: - Spanish; the other aide spoke mostly Spanish apd

little English. This othér aide was a school “ o7

* administrator from Chile. The teacher had expericnce

with lecarning centers in the past, as a supplement

to her regular teaching/learning program.

1

. ° The aide(s) were present for three hours. There
' N : werc no primary, set responsibilitics for the aides.
. Tasks were rotated,- and cverybody did a little
. teaching, a little clerical work, a little diag-
. l nostic work, a little supervising of students, ct.c.

¥
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Degree of Understanding:

{Ghd Cliuaned
the beginning
end).

- ' - - - | X 3 - T
Y L VI RN ET LN T R TE T F R HrQes Lo op

up) “the activities before or at
of the MICA periods’ (and at the

Fagilitation: Tecacher wandered around the main
cL&ssrgom and supervised as needed; the aide
took aygroug, in the spare roém dnd worked with
them on 4 or' so activities; the other aide worked
with an activity in thé main room. . .

Emphasis on worksheete: Thore was some
students often had to finish thenm at their desk
before handing them into the aidc or teacher, .
There was no 5ign-off procedure, but everybody
was aware of them. :

Use of Spanish: Spanish vas never observed in

. use by -the teacher to either group or individ-

vals; by the aide it was occasionally in use -

. to individuals &nd only infrequently in usc

to a whole group. :

Teacher and SIP aide
moderate to lower; Spanish speaking aide Moderate

2
?

emphasis;
s

-

- .
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overall: Thls school had.a consietent teacher and’ aide durlng the
activities Poth -the teacher and the aide were Lralned
during the NICh pre-service sessions.

SBS'k 84% werc awardcd free or reduced lunch in this class. :

(Prin Letter)

Classrooh Info:
(TQ pre MICA)

i

Teacher Info: _

(TQ pre MlCA)

A
k4

MICA in this'class:' Set-up & Management' “Students set up and

1\\ 3 . il
There is ‘no particular ckiterion upon which this
class,obtained students. The classroom was self- i
contalncd and no outlets for water; it was in a
portable. ~

Absenteeism ranged from 2 to 19 days out, for the -.
target kids, as of 4/1/80.- Five children werec out
for.2 to 4 days; Ehree chlldren were out 17 td 19

days. ' 3

~ This teachér had 1-2 years of prevlous teaching and

experience. Both she and the aide spoke Spanish
fluently. -The teacher had used learning centers
previouysly 1n core areas of science and language
artS. ¢ .

The aide was, present for 6 hrs/day. The. prlmary
respon51b111L104 for the aide ware supch151ng
stuoent work and clerical tasks 9f collacting lunch
monicd, preparing materials and recording student’
grades. Occasloually the aide also presented
lessons to sﬂall groups and diagnosed student
lcalnnng need The aide never provided large ‘
group 1n°LrucL10n. “Tasks were rotated as needed,
based on standard operating prosedures and teacher-
teacher aide consultatdon. .

. cleaned up the activities at the beginning
(and end) of the perlod.
Facilithtion: Both teacher and aide roamed
and fa0111bated~as needed--either they noticed
an issue or the. student\came up- to them and
rcquested help. -
Emphasis on workshcets' Students were respons-
ible for showing:thc¢ completed worksheet to the
teacher before proceedlng to the next activity;
and the teacher or .aide checked it over then
and there. - e
Degree of undcrstandlng. Teacher seemed to have
~ a good grasp of the math activities and sone of
+  the science activities. On the whole she
understcod the principle behind the activitic
and how to do them. The aide secmed a lltth
less clear but had a good understanding
nevertheless. ‘
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Both teacher .and aide uséd

-Use of Spanish:
* Spanish regularly to the students indxvxdually
and as a whole group. . <

N
<

Other: This was primarily a student run
experience.
facilitator and consultant. Teacher octasionally
had group introductions vhere they went over
assignment' to activity centers and problems .

with the activities.

The teacher served as a structurer, .

a

oo sy s




“Overalls,

%”S daté- 61% ‘of the students in that class were on free or rcduced
(Prin Flle) lunch. : . ’\

Classroom Info: Students are assigned to this class on a LES
('rQ pre MICA) basis. Both teachers reported trouble getting and

1
' Teacher

(TQ pre

_MiCA in this class: Set-up & Management£ Usually done by teacher:

. “The aide was not a credentialed teacher.: Mosti

Had a ‘teacher .switch: during thd coursé of ‘the curriculum,
The firvt teacﬁct went through the MICA training session,
The second tcaéher did .not., She got some indlv;duas
“attention from the’ progcct coosdinator and staff. The -.
aide, who had bben traired in the MICA session earlicer

and who had worked closely.with the first teacher was

able .to help. The first teacher worked with the students
through approagmatgly'veek 6. -, .

Xeeping order. This was also noted by the obscrwvers.
Class was in an open-space setting with special
noise problems to the extent that the sgchool had

. called’ in a consultant to work with them on dealing
with the issues.

From the records, we can. get some idea 0F an;

absentee rate only for the target kids. Thc range
s - . was from 3 to 20 days; 2 childrcén were out 3-4
days; 4 children were out 6-10" days and 2. chlld

e were out 15-20 days. k o .
Info: The first teacher had 6-10 years experience provious
{ICA) to MICA. She spoke Svanish. She had expericnce

witly learning ccnters as a source of reinforconent
for students. -Wanted cchters with structure; not
a free-educational environment. Plans cne day
ahead for the next days work.

e ¢

The aide was present for 6 hours a day in hcr clas

common work modes for the aide previous to MICA were
supervising student work and feeding information to
the tecacher 'on specific behavioral work issues for’
hlldrcn in the class. The aide never as}od Lo
dldanuc student needs.. The aide occa51ona113
recorded grades or collected .lunch monies; or %
prepared a lesson in ESL for a subgroup of chlldrcn,
never, did other original instruction. 5

>

- and ajlde. Sometimcs students helpéd. Aides
- - and students 'cleaned up.

i
\

o Facilitation: Teacher roved and monitored; \alde
was usually stationery for a given actlvnty\
Students decided where to go next by what wals
free or special assignment.




© . . A
"

Emphasis on worksheets:, Had to finish:before
procecding; they were not signed off upen
however. o

Degrce of understanding or trouble with -
activities:  First teacher had some trouble,
but generally understood what had to do;
second teacher' had much more trouble.

Use offspanish: Spanish was used regularly by

the tecacher and aide to.the whole group and
individuals in the class.

-

Othér: The first- teacher was enthusiastic about

the activities byt appcared overwhelmed about
the amount of work they entailed.. This wasz
only increased when the second teacher came

in. Overall, both teachers were enthusiastic’

about the project. They wanted a quality
experience and student cooperation. 7

e




Ovcrgll{

SES data:
(Prin)

1

TR R 4

. 4 . >
Had two aide switches, both right at the beginning of the
year; the same tcachcr during the coursc of the year, how-

ever. Tecacher had . een trained in gocd Spanish; aide - - -

(final aidc) did not speak Spanish. The teacher partic: pﬂtu
in the training workshop: the flnal aide had not part3c1p~
the initial one had 4
( ) N . - :' ’\’_‘3-
74% of the students in this class were on free or rcduucd
lunch

Classroom Info: Students are assigned to, this class on a LES bésis,.

(TQ pre MICA) however, some FES students are also added to the

~(

Teacher Info: TblS teacher had/ll 20 yoars of teaching c>porlenxc

class on principle. Teacher very particular

about who worked her students; initially this creoated
special pr03ect problems later (once trust built up)
there was not a problem. Classroom was sclf{-containec

From the records (as *of 4/1) for tho targ t kids, .
absentecism ranged from 0-28 days cut: 4 childrén -
were out 06-4 days, 1l child was out 7 days; 1 chila
was ‘out 12 days; 1l child was out 17 days;:- and one
child was out 2% days:

——

/

(TQ pre MICA) She specaks Spanish; although she may not be nauive

to it, she speaks it ‘well. —She has had experience
with lcarning centers for core -learning: langurge
arts and social studies.’ At the beginning of the
year she figures out the general roles fox the - ™

teacher and the aide. . —_

13

The aide was not a2 credentialed teacher. Shn was
present for 5 honrs/oay. The aide {(final ong) did

- not - speak Spanish.- Principle responsibilities - -
were all except,clerical which were done occasionally.

MICA in this class: Set-np & Management: Usually done by Teacher,
(Observers recorded) Aide + 1 or 2 students during latter part, of
comments - lunch before MICA began; kids & aide clcaned

up'ft the end oi the pdriod.

_Fac111tat10n. Teacher began each MICA with &
group secision (also ended each session: with a
group mecting) ih a circle where discussed .,
activities, interesting findings and specizal
problems. Teacher generally roved and monitoered
helping as needed. If there was a particularly—
difficult task, they often worked intensely
with tha* group; aide worked with usually a
selected activity or activitiec; sometinmec aide
¢ . would rove. .
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Emphasis on workshece
not verbalized durin
there a markcd place
in. Kids did work c
and they seemed to b
the activity.

3 :
Degree of understand
activities: Teacher

ts: Workshcet ¢émphasis was
g the;MICA_pcriod; nor wasg
in the. class to turn them

onsistently on them, howtver,
¢ a goal for completion of

ing or trouble with the ~ :
had a -clear undcrstanding :

~of the activities; the understan
- aide was very gcod also.

ding of the
el

Use of Spanish:

peacher used Spanish regularly

to the wholec group a

nd to individual childrer; -

aide did not spcak it.

Other:

This class

was almost entirely student

run vith the teacher
and facilitatoy. Te
about the materials

%)

2

“

'
(4] “

acting as a consultant
acher was very enthusiastic
and the project. ‘

- ‘

.
*r
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‘This school had a teacher and ar aide, who were consistent
over the course: of the activities. The teacher was

. bilingual in E/S: the a‘dc only spoke English. The

' teacher participated in the pre-year MICA training session;
the aide did not participate. ‘-

“Overall:

‘ SES data: 81% of the students in that class were on free or reduced
(Prin letter) lunch. . ‘

T

Classroom Info: Students were not assigned to this class on &any
(TQ pre MICA) specific ériterion. Class was in an open space

selting; noise was a consideration;“also a con-
-~ sideration was the attractiveness of the activities

” to the other classes of studenis in the pod not
using them.. The fact that students were 1ntrlcucd

by the activities they saw going on in this clas

- . irked (or seemed to irk) the other non-part: c1pat1no
' . teachers in this pod. This was not a serious
- . s problem, however. < - C

) The records show an absenteeism rate for the target
. children-in thi class (as of April, 1980) which
-varies from 1-24 days; 3 students had been out 1-4
days; 3 students weére out 10,11 days; and two students
were out 20-24 days. )
Tcaches Info: This tecacher had 1-2 years .of experience with m:qrevt
{(rQ pre MiCi) programs before the MICA experience. She spoke
- ‘ Spanish. She had experience .with learning centerc
] and vith science; that was the way in which. she
, . had handled the migrant programs (i.e., with 031S--
n Outiduor bzology instruction in Spanish). She plane
that morning for the day ’

The aide was prcscnt-for 6 hours; this aide did not
spcak Spanish. .Tasks were rotated. Primary re-
sponsibility involved presenting lessons to small
groups or individual students; supervising student
work; recording grades and collecting monies (but

not preparing materials); and providing inlormution

. ] to the teacher on specific student behaviors.
Occasionally the aide also provided large group’ -
. . . Jnstruction. The aide never would diagnosé for

' . ’ 1nde1dual sLhuent learnlﬁg needs.

M%CA in this class:. Set-up & Management: 2 or 3 kids sct up and
‘ ‘ cleaned up the activities during thc recess
before MICA.

Facilitation: Tecacher roved and monitored and

answercd qucstlons or extended as need be; dldc
- sometimes roved and monitored; somectimes

watched a partlcul xr activity; and often

stayed on sidelincs.




g °

Emphasis on workshcets: Very little emphasis;
no sign off; no place to put them underscored.

Use of‘Spéniéh: Teacher regularly used Spanish
both to individuals and tc the group as a whole;
aide did not krnow it. ‘ .

pegrec’ of ‘understanding of activities: Teacher
understanding of Loth activities, management
concepts ,and sonre of the learring contepls was
véry high; aide's seened very 1ow. Tecacher
could tell at a'glancg_i;gseemcd, why an

- experiment wasn't or was working.

‘

2e
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Overall:

' ‘

SES data:
(teacher)

Teacher Info:
(Pre MICA TQ)

MICA in this class™
(Observer recorded)
comments

School Profiles (School 0) ¢

&

-

2/3 q§ade
This school had one aide and one teacher, consistently
through the course of the activities. Both spoke Spanish.
orly the teacher participated 1in the pre-yecar MICA training
session, bccasue the'aide's family was sicK.

93% or free lunch or reduced lunch

.. Classroom Info:¢ Students are not assigned to this class on the basis °

of any special criterion. Classroom was in open
space. This did not seem to cause any special '
problems oxr benefits. The only problem was that
there was a rug.and the activities using clay angd

. the one where they had to mark the footsteps with

f  chalk greatly annoyed the janitor who had to clean

up the frugs later. This seemed to be enough of -
an annoyance that future ‘activities involving clay
or chalk markings will probably be eliminated
in their use.

. Retords were. not available to us at the school lavel
or classroom level concerning absgentceeism. The
teacher made an estimate of the amount of absense for
each of the target children, however; according to =
this estimate, as of April 1, absenteeism ranged

. fyrom 0 to 5 days out. Four children’were ncver
absent, 2 children were abksent approximately once
a week or 25 days. One child was out oncc or twice
a-week, totalling approximately 35 days out. ’

This teacher had 1-2 yecars of previous teaching
experience. - She spoke Spanish fluently. she had
-expcrience with learning centers in core subjcct
areas (c.g. reading) and thcught they were cdeguate.
Generally the teacher decides alone what is to ha:
done in the class or there is a standard operating
- procedure. The aide does not have any primary
responsibility. Shc rotates supervising studeats,
doing clerical tasks, and scrving as an informant
fdr the teacher on particular student behaviors.
The aide is never expected to plan or tecach a lecgson
or ‘to diagnosc student nceds.
. . ¢
The afde was present for 6 hours a day. She was
not a credentialed teacher. .

Set-up & Management: Usually done by the aide

before the actual period; students would clcan
Some-

up themseclves after the period was over.
times the children helped sct-up too.

-
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Facilitation: -Tecacher roved and helped as .
needcd Often she stayed. more or less in the
cente)y and children camé to her. The aide
wandered also; sometimes
a particularly difficult experiment to heelp
the kids get through. °

Emplasis on worksheets: There was-modcrate

amount of emphasis on the ‘worksHeets. Students

worked at center tables to get the worksheets

completed; they .then handed them into the

. teacher; thc toacher did not go _over then.

B v "‘
Degree of understanding or trouble with thq/d
actlyltles. Both teacher and aide had an
excellent understanding of how the science
activities ygoriked. Whether there was an
nnderstand 1ng of the purpose or concept ‘behind

-~ the MICA activities secems questionable.
' ¢t 0

Use of Span;sh Bofh teacher and alde used -

.oSpanis sh regularly with. bo;b 1nd1V1duals and thc

grqu as .a- whol" . . : -

-

3

Other: This class was almost entirely student
run. There was not. any problem for a student

in figuring out what to do next or where to
go next; a standard operating. procedure. had
been worked out that workea. :

..

*
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she was stationery -with

Getting
through the actlv1t¢ep seemed to be a thema.«
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DLNVLL 1ULL1IES (SChoOL W) 3rd Grade L ]

® Overall: This school had a consitent teacher and aide Guring the
activities. Both the teacher and the aide participated
in-the pre-year MICA training session. This school was
very slow in implementing the activities, however, and
secmed to feel there were grcat management problems. The
tecacher split up when she used to MICA to fit into a
number of different pockets during the day and was not
consistent whén she used the activities.

SES: 85% were on reduced or frec lunch and qualified for q?nc
(Pxrin) ¥

Classroom Info: There was a bilingual‘criterion used to.deteéninc
(TQ prec MICA) the students for the class. LES. The class was
sclf-contained. :

: hbsenteeism ranged from 0 to 23 days for the target
' students here, as of 4/1/80: 1 student was ncver
absent; 1 student was absent for 5 days; 3 students
were absent for 7-9- days; 1 student was absent for
14 days:; 1 student was absent for 23 days.

f
Rt

~

sy

Teacher Info: This teacher had 6-10 years of teaching expericnce,

(TQ pre MICh) Both she and her aide spoke Spanish. Shé had hac
experience using learning centers previously in
curricular areas.

The aide was presont 51/2 hours a day. They

. decided at the beginning of the year how they

would divide up the tasks, 'Primary rcsponsibilitics
for the aide were planning lessons for the whcie
group; supervising work clerical tasks such as
collecting lunch monies, and feeding information

‘ "+ to the tecachcr concerning particular studernt
behaviors. Only occasionally would the teacher
alde present lessons or diagnose student learning
neceds. :

MICA in this class: Set-up & Management: Teacher and aide set up
the activities before the actual period.

Facilitation: Often the whole ciass did onc
activity vhich the teacher demonstrated. At
these times the aide did Tot participate .
except as requested by the teacher. At the
beginning of the activitics, studente worked on
their own and the teacher worked primarily with
one lecarning center and the aide with another.
Teacher and aide had to sign off on worksheets,
§0 their work with a learning center was

* generally fitful. )

-




Degree of understanding:

L had a hard time understanding the activities.
. ' ; Neither did them at

. had a flare for science.

Use of .Spanish: Rarely was Spanish used by
either teacher or-aide toward the whole group;
and at most only occasionally was it used by
the teacher to individuals; the aide rarely’
used Spanish in part because she did not
interact too ruch, perhaps.

Other: This was pPrimarily a teacher-run R
expcrience. The structure of the class
resembled what another whole class instruction
experience would be like.

(3.

Both teacher and ajde

home or pre-recad the panels
before introduting them to the children; neither
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APPENDIX C

' ' MINI-TEST PART I & II
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‘ - I. DIRECTIONS: Read each word. Choose the picture that
- : means the same as the word. Pyt a big "X"
on the picture that means the same as the word.

circuit

169 , -1




"3, constellation

4., symmetry

5. circular

ullld
i
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6. compass




P 7. polyshape
p
A
8. test tube
J
9. graph
4 - .
3
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A BCDEF
A
10. span
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DIRECTIONS: A Read each sentence.
the sentence.

Choose th

}

word that shculd Tinish

. PR . f ¢ % CfL s . -
1. Milliliters are useful for measuring __ 5. ‘Which unit of measurement should you use
" to measure your height?
A.  bugs ' ‘ A. meters ~ N
»
B. milk ] B. decimeters
C. yeur heignt . - C. centimeters
: ich* cqq:
D. your weight D. millimeters
- = —
2. It tikes adout 1 second o o
A. eat brezkfast 6.  You should use millimeters to measure
?
B. olay tasehall . .
: A. Yyour heignt
C. close yeur 2yes ' * ‘ . 3
3. your weignt .
0. brush seur zeesh S
’ .- C. the length of your desk
@ #rich of tre fol'owing s & iiguie? 0. the iength of your little finger-
’ nail . .
A. dough .
8. milk 7. John guessed tnat nis foct was six
centimeters long. John's guess is
.- calt ; )
5. measiring cup A, a test
8. eén estimate .
4. Carol iiked to meke jewelry. Her - .
mothgr gave her scme beacs for Chrigt- . @n experimenc
mas. Caroi cecided ‘0 count tne Bescs. o .
She put them in groups of ten. Carcl U. @ measurement
discovered sne has &3 bezds. How miny —
. greups of ten are in 5372 ' . .
- 8. Jay measured the lenctn of nis pancii.
A3 It was ten centimeters lorg. Ten
centimeters is the length
8. 6 . of the pencil.
c. 9 . ' A. actual
D.° 10 8. quessed

C. pretend

J. estimated e
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9. Jill thought she was eighty-seven
centimeters tall. When her friend

Pyresar—— ~ . \ I DEEEE PE— R - NS - - B - - - B :'

P

- measured her, she told Jill that she , -
© o was really ninety centimeters tall. '
: ' Ninety centimeters is Jill's
. height. ’
. . ~. 4
A. actual ; "
B. guessed N : ’
[+
C. pretend
a
. D. estimated ‘ ) v
i0. Liz‘ﬁgﬁfeééio know how lonc ner hand was. .
Mary measured Liz's hand from the tip of | . ;,1 :

her middle finger to her wrist, Mary
- measured the of Liz's hand.

A. width
B. heignt : .
C. 1length

D. ‘tnickness
N

v

'. Ann liked to breathe on the car w~indcws.
Then she coula draw pictuyres on themd wiin
her fingcers. What wes'Ann putting on the

windows?
A. gas \ .
8. ~9naper
€. c¢rayons : \ T
. R »
C. doistur
C oisture ~ ]
y —
12. Ms. Brown wanted ts buy cerpet for her a LR
bedrocm. She negeds t0 cecice now much .
, buy. What wili 4s. Brown ne2d %o . .
finc out? ‘ : .' .
A. the.aree of the rocm - - )
8. the perimeter of the rocnm ‘ '
C. the height of tue room. . : ?ji; T
D. the volume ¢f tnae roon : . .

ic . - s »
- 4. « - -~ » A
PR . » i II i 2
R T PR oS .l - it ot - L~ “ « - N . - SR
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13. Which picture shows you how to make an accurate measurement?

f

a2 3,

L

{v—- ._..._
[$S TRTEN

A 5 o 3
4.
T
‘ Corre
=y ez
== Nema roi
S 1Y -~
t Sou? -
m \——/
N A
Tnese liguics are 21l ?
Ao &Cic
! 3. hase
.C. neusr:
0. poison

/_\ N I3
JqUn !
‘\;\}j) /“ : T
. L N AN
\/\4/)':' ¢ ")\\\."\ 17 7 ,{’/\A /_\(vg\ 7% \/\"b
TN 1 - = L “U- 7 \ o '\' N
: 4 I‘(\ A Fe\:_l\ o/ 7 \ M‘/ %
4 ' AN < = X '
ﬁm ": ] hﬁ? “‘./</ ?'/1‘ " *--rmw-—.:?”\“.’c:-—//tr
. 4 s Bl RSP ip ey B —— e
! =2 gg' = [ eSO ;--'/:'.«,:_,o--x:»:;{
- A 5 ¢ 0
Which of tna above activities rakes about one minuie e 227
{Circia the correct latisr below; ( .
A X
3. ,
. .
0.

>T0P
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. DIRECTIONS: Look at the three pictures-in order from Ieft'io right. =
Choose the word that best describes wnat is happening. o .
Circle the letter next to your answer. . .

t6.

Which word tells what is happening to the zail? - .
Ao Soak [ * N
B. bounca i .
C. arrange .
D. flatten : .
17 \\
NG By
S o
% P ~
7T < 7§Q§
ik ! -
The last pictire shcws ne of Jim's werk.
A. Dpattern v
3. resylts
C. tergram
A constellation
X
'80 14
’ ¢ﬁ::::::%=§
N A
R -/
(/ ,
Y - S
L) . . ) \
What word te)is what is hzappening? _
A. boil ‘ .

8. expand
C. dissolve

} . D. concentrate - .
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1

DIRECTIONS: Use the pictures to h
Circle the letter nex

.

t to your answer.

elp &ou answer the queskions.

experiment
‘measurement
ingredients
carbon dioxide

20. What do we call these things?

21,

What is the pot of water putting in the air?

A.
8.
C.
0

acid -
crystal
moisture.
negatives

L
4

=
O T RN e e
R —_ e
“ ey TM r!f -
...U ) .} ¥ ™ U Pl ‘\ PR -
i P -
L ~ e

Lo~ s\\\
T
‘ -, ad
] bl \.«"ﬁ

' z.ln-"t'ne picture Judy

IS Watching the coldfich to .

o

N, jar and wi

., He will shape it.

He will otsarve it.
e will eStimate it.
de will crystalize ijt,

11 watch it as it changes

. How wi

- o
b‘J Teers
1

]

ies.
17 Joe r

1
24

- o b

caverpiliar:?

r 32¢ 1 they ever tcuzn each Ctne
Ancther werds for "waten® is: 4 ' '
. . N
A, cceupy B A4 *
‘ °8. record ‘ e '
\ C. reduce AP :
D. observe AP "\
~ ) 2 0% LE
I A
1 ) == ’. Y %’ '\l‘
- Zin — 7
: et - -
i ¥ * = ,.Q o
k" f ~
- :. - B N =
23, Jce-wants to know how caterpiilars turn into

re has put a czzerzillar in a
n agout the

~

[r=rey




~ . A.- height
8. symmetry

R R TR LN

“ 24, Tony buflt a bridge out of blocks. It was

these rumbers the __ - of the

bridge.

. materials
D. dimensions

)

S tlocks long and 2 blocks wide. Ye call

25. Julie had drawn several pictures of trees. She decided to glue 211 ‘her pictures on one

' large piece of rardboard. What was Julie making?

A. poster

8. pattern
C. pentagon
0. perimeter

.

26. To make a shadgw you must have

A. light
8. shoes ~ P s
C. the sun w 7%
> 0.+ & camera | ' (7
N £
. -

e

27, The airpleane is flying.n a certain

A. shadow P

"+ 8. dittance :

C. solution

@ . 0. direction :




agn e M ~ e g L ~ —~ v s e - . v e R ‘., R :“ — B "V
i . T ° S ;
i 28, Véz‘egdviv: say, "Leaves’ grow up and roots grow down," we are saying they each grow ir a
. ke shadow < 0V . ’
o BY distance . : T
‘ C. solutioMl ] ) o
e D. direction ' . ! '
S ‘ K ) a . -
- . ,
.t ' [ d
" 19. Tom is pouring himself a glass of soda pop (such as.ccke). It locks like he poured too
‘ . much.. We might say, "The dr1nk has r "
LY AL floated L,
4 B. refletted . el R T
+{ (. -separated - €72 e
D. overflowec ‘ . 4 e e \
| - iy i ' N
DR .I, ‘:'4 « R
b ) LNt .
~ N . - \'..l‘
. ‘\,’Z\/ -8 L - \ —
B § ' Ve 2 L ! . .
. @Q%ﬁ;
) ™~ s -

Jill's cran"mc"\er was having tr‘ub e rez z2ding the newszéper,

T 7
She said the letizrs were \

so smalt she could not see them.- To maxe she 1ebte*s iock larger Jill's grandmother -
needs glasses which: SR .
A. trace .. et
\ B. magnify AT . B
C. reflect - , ¢ Lo Q h
D. contrac: ' te
+ ‘ ‘ ‘o .:
. s : N 1 : .
. ¢ ' . . \
f;. L4 3 <« ’ ' :
) r — 0 .
".b 2 )
i 31 ey e d S ] ’ : T
; + v0S@ Was piaying with a rubberband. He puljed on the rupberbamd. 2nd it make' a snurt. !
; ine sound wes caused by 1 ° . o : . -
+ s ' ;
A.", degree: ) .
B. balanca 3
C. swallow :
b. vibration . o
¢
’ . i




L3,

"Susan and Sandra were playing together.

She mixed soap flakes and water together.
soap ‘bubbles.

A, location

>

Another word -for mixture is:

K

P

‘Susan's mother had an idea of scmething to qo.
Susan and Sandra used this mixture to blow

182

i ‘l’ 8.  solution !
- C. vitration . . .
& - D. prediction
N ‘ \\ : .
33, Tre weatherman said it wili probabdbly rein tor***'w 4e i paking a .
A. quantity ! -
8. prediction '
_ C. structire . S
. 0. comparison o
Fal b o l .
=TT = -
"o w T . . . C . , . . _
34, Joe's family went on a hike,:0 a wake. Jce locksd in ne lake 2nc saw himself. Scmetimes
T Takes are jike mirrors.” Tney botn:
A, cregak
‘ 8. focus >
: C. free:
@ o orefiect “
4
v 2
+ ? L} .
- | STOP.
a !
“n ' L} } [
-,
- A . ”
- Q’ -
: \ .
il ‘ ‘
: ; ‘%
;( j v - G
75
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DIRECTIONS: Read each gtory. Answer the question.
. Circle the letter next to your answer.

« ¢

3 - . . . ... o o
Sharon's piant was dying. She did not know why. She thought it 1ght need more ‘water or

~maybe it needed more light. First, Sharon decided try watering tne plant mcre ofter,

After two weeks the plant was still sick. Sharcn then decided to move *he plant o &
sunnier window. In a week the plant lcoked much better. To find out what was WICRG witn
her plant, what did Sharon do? .

A. a graph «
B. a recipe

C. a measure

D. an experiment

36. Mr. Jacob's class was coing exercises every afternocn. Tocay he wantad to teacn everyone
@ new exercise. To do this exercise everycre would reed to find one otner perscn. 12 work
with. Amy ard Beth decided to work tcgether. ve would cal] them
A. circuler_

B. partners
C. identicel
D. scavengers- : .

" 37. Jean ard Susan deciced to rice their ticycles 0 trhe srugs<ore. They met~at Susan's
house arc taiked about® their bikes. Jean iikeg Susan's ticycle ceczuse 1% wes ~ed 2nd
had & norn. lean's tike was biue anc di7 not nave & norn. Suszn likec Jean's cixe
because it nad z basket end a sof- seat. “hat wers the tac girls doing with tneir Sixes?

¢

‘ “tracing them

: compering them

measuring then
dgiagraming them

OO W=

38, Mr. Rocriguez reecdesd to fix the r3ef over his nouse. FHe Was GCing o have ¢ fuy a
ladder to get up on the rccf. Before he wen:t tc the store he wert outside &nd coke:
at his nouse to see row tal? it wes. Mr. Rodrigue:z gid not nave & tépe measure but
he.guessed that he would need 0 tuy a twenty foot laccer. drat cc scu think Mr. Rocri-
Quez did? , .
A. ‘reccrd
B. medsure
C. estimate
D. stretch . ‘

39. Joey's family got a new dog which they named Tippy, Joey wanted tc keep Tisoy in tne

. house at nignt so he wouldn't be cold, Sut Joey's ded szic the dog had to siiy outsice

all the time. Joey ‘decided to build a house for Tippy. +#is father gave nim some woCce
and tools. The first thing Joey needed to do was cecide now 5ig the dog house wCuls

need to be for Tippy to fit inside of it. How should Jcey <o this?

measure Tippy

shorten Tippy |

build the house around Tippy . ¢
build a house and hope it is large enough

O W >

183 If - 19
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40. After school J¥1l°went over to Cecilia's house to play. 4hen it came time for Jill.te
walk-home, Cacilia's mother was worried that it would soon start raining. She decidec
it would be a good idea to let Jill wear Cecilia's raincoat to walk home in. How did
Cecilia's mother decide that Jill and Cecilia were approximately the same siza?

. . A. she outlined ’ .
' 8. she recorded : .

C. she estimated

D. - she magnetized -

Al. Tom and Alfredc were making chocolate puddinc. The directiors on the box toic them how
much milk to use. Tom dumped the sudding inthe sowl. What snould Alfrecs o pefore
he puts the milk in the bowl?

A. heat it
8. drink it
C. weigh it
D. measure it

Ann neeced a flashlight to see if her cat was under the house. 'When she tried to turn
the flasnlight on, it did rot work. Ann was not sure ahatl was wrong with the flasnlignt.
MaySe it needea a new light, &r masbe it needed rew c2tteries. ¢ find cut, ~nn Tirst
tried new battsries. The flashiight still did rct work so Ann cecided it must reec 2
nes licne., To discover wnat was arcng «itn tne flasniignt, arat cic Ann co?

. S
£

ci
¢i

END OF SECTION II
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A

1.” DIRECCIONES: Lee cada palabra. Escoje el dibujo
que quiere decir 10 mismo que la palabra.
Pon una “X" grande en el dibujo que

" © 7 - quiere decir lo mismo que la palabra.




DU EErEsE————

: -’3. 1a constelacién

5. circular

" 6. el compds S .




T a——

2. poliforna

o

°

, .
.

: 8. la.probeta

. 9, la gréfica

A

10. wuna palmd .

Apgon b s
©

SN o T
N

-

L3




M. el perfmetro

A
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o |

AN
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15. el &rea )
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16. la simetrfa

.. el peso neto
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1. DIRECCIONES: Pon un cfrculo alrededor de la palabra o las palabras que mejor

L * . contesta la.pregunta:

§. | Los mililftros son;ﬁtiles pa"r'a‘medir' 5.5_ ;g:i ;gggidtgear]nggiggs deberds usar
A ihseétos A. metros
B. 1a leche B. decfme@ros
c. ’tu altura C. centimetros
D.- turpeso D. milfmetros
2. Uno se tarda como un segundo en 6. Deberias de usar milfhetros para

A. desgyunar
B.. Jjugar béisbol

" €, cerrar los o0jos //f
0

lavarse los dientes

L.3. De los siguientes, icudl es un
¢+ liquido? -

p ‘\ masa de harina

B. la leche
C. ]a~sal

LA

D. wuna taza para medir

k] a

medir

-

A, tu altura

B. tu peso

- C. 1o largo de tu egzritorio

D. 1o largo de la uiia de ty dedo
chico <

&

4 A Carol le gusta hacer Jo,yerfa Para
i~ Havidad, susmamg le regald unas cuen-
titas. Carol decidi6 ontarlas. Las
junté en grupos de 10....En totatella

coﬁté que tenfa 63. Cdantos grupos de
10 hay en 63?7
. A3 7
" B."6 J ' .
~ .
C. 9
D. 10

b
Juan ad1v1noque su pie media seis cen-.

timetros. Su adivinanza la )lamamos
A. un examen

B. una estimacidn

C. un experimento

D. una medida

—1

Jay midi6 lo largo de su ]5p1z Medfa
10 centfmetros. 10 centimetros es el
largo . del ldpiz.

A. real
B. adivinado
C. aprendido

D. estimado

192 :
. Ir-1

e e e
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9, JiN pensd que medfa 87 centimetros de
© =7 altura. Cuando su amiga la medis, le
- "dijo que en realidad medfa SO centf-

C .o .metros. La altura de Jil

- .son 10s 90 centimetros.

A. real ¢
adivinada
fingida

estimada

<

0. Liz querfa saber qué 14(90 tenfa ‘6u mano.
Mary se 1a midi6 desde Ta punta de su
tercer dedo, hasta la muiieca. Mary
midié lo/1a de la mano de Liz.

© "__. A, -ancho -
B. . alto
C. largo

D. ' grueso

ventanas de los carros porque asi puede
hacer-dibujitos con su dedo sobre la
ventana. ¢Qué es los que estaba dejan-
do el aliento de Ana sobre el vidrio

de la_ventana?

) 1’ A Ana legusta dejar sualiepto en las

- A, gas
B. papel .
crayolas

1a humedad

12, -La Srta.Brown querfa comprar_una al-

: fombra para su dormitorio. Tenia

-+ que decidir clanto comprar. ¢Qué cosa
- tendrd que calcular la Srta, Brown?

el &rea de su cuarto
el ‘perfmetro de su cuarto
la altura de su cuarto

el voldmen de su cuarto




o
]

13.  iCufl dibujo te muestra cdmo hacer una medida exacta?

14.

Todos estos 1fquidos son -2
A, acidos
;. B, bases
‘ C. neutros : ¢
D. venenosos ’

¢
¢CGal de las actividades anteriores se puede hacer en aproximademente un minuto?
(Haz un cTrculo alrededor de 1a letra correcta.)

3
<

-STOP
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DIRECCIONES., Mira los tres d1bujos en orden de la izquierd& a la derecha.
- Escoje la palabra-que mejor describe lo que estd pasando. Pon

<

un ¢Srculo alrededor de 12 letra al lado de tu respuesta.

¢Cial de estas palabras explica lo que le ocurre a la pelota?
. Se empapa ; ¢

‘rebota "
. arregla

. se aplana

3

El Gltimo dibujo muestra

A '

del trabajo de Jaime.

el diseio
el resultado
‘un rompecabezas chino

BO
C.
L. la constelacién

. lCﬁal de estas palabras describe 1o que estd pasando?

LA
Bo.

l »

h1rv1endo

expandiendo
.disolviéndo "
concentrando

o

;'
<

4

' EC;

"t
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- ¢Que. 1e occure al globo? ’
A. se expande
B. se condensa \
. C. estd siendo medido ’
D. .estd siendo calculado -
‘7’\’ - i
*n O )
!:_?
> . 3 < ~
] & °
. ) A4
o “ 4
z o
‘ - STOP ,
- L]
]
{
2 , o ‘ . <t
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. DIRECCIéNES: Usa los dibujos para contestdr las preguntai. Pon un cfreulo

alrededor de la letra al lado de tu respuesia.

f ’ ¢C6mo se 11aman estos_ objetos?

A. experimento

-

-

B. medida . -
C. ingredientes
D. bibxido de carbono
21,  ¢Qué pone l1a tetera en el adire? .
A. dcido
B. cristal
C. _humedad
D. negativos
s
: % En el dibujo .Q'{idy estd mirando los pescaditos para ver si en algdn momento se topan.
B} Otr:¢ palabra para "mirar" es: = -
A. ocupar
B. registrar
C. reducir o
_.D. observar"
& -
: &
23. Jose quiere saber cémo es que un gusanito se tranforma en mariposa. Puso un gusanito en
un jarro y lo va a mirar_mientras cambia. ¢Cémo puede José aprender algo sobra el
gusanito?
-A. formandolo 1
B. observdndolo
. C. calculéndolo
e Dl grista1izéndo]o (/
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Antonio hizo un puente con bloques.

Estas son.

o 9

Medfa 10 bloques de’ 1argo‘y 2 bloques de ancho.
‘del puente.

A.

la altura

25, Julia dibujé varios &rboles. cartel6n grande.
LQué cosa estaba haciendo Julia? @
) A. “un afiche (j—-—‘-__ K
B. un diseio e
C. un pentdgone
D. un perfmetro
, l B
. \
26. Para hacer una sombra tienes que tener .
B. zapatos
C. el sol
D. una cdmara
27. El avidn vuela enxuna cierta . ’ f
A, sombra
y B. distancia -
€. solucion o
D. direccibn

CoOowm

I3 simetria
los materiales
:las dimensiones

Decidi6 pegar todos sus dibujos en un

198

7
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28. Cuando decifmos que 13s; “hojas crecen hacia-drriba, y las rafces hacia abajo", estamos
: diciendo que-cada cual crece en,una terta ‘. : :

—— Y . M -
N N

A. sombra . P £
- B. distancia e ’
.g solucion - -7 R
. . direccidn 7 . i
«—
.' -29. " Tomds se estd sirviendo un' refresco. \ Parece que echd mucho. Podrfamos decCir que g
se el refresco. N
. A flots 7
B. reflejd 4 -
C. separd - & -
D. derramd ]
.BO.A 1a abuelita de Jill se le estaba hacienco dificil leer el peri6dico. Dijo que las -
. letras eran tan chicas. que casi no las podia ver. Para que las letras se vean pds T
grandes, 1a abuelita de Jill necgsita anteojos que: ’ . =
[~} ] -
A. calcan “ , -
i B. amplifican
¥ C. reflejan =
D. contrden
. "‘ ‘. . - -
£ 31, Jos& jugaba con un eldstico de hule. Lo estir6 y al tocarlo hizo un sonido. EIl '
: sonido fue causado por
i3 . -
: A el grado ’ > ; ) . ) o
B. el equilibrio [ "~ — ]
C. el trago :
D. 1a vibracién. -
3




ezcld jabbn y agua.

@
.. C.

D.

tra pa

sitio
s0lucibn
vibracifn
prondstico

1532. Susané y Sandra jugaban juntas.

Susana y

-

A 1a mam§ de Susana se le ocurrié algo que podrian hacer.
Sandra usaron estd mezcla.para hacer burbujas de jabén.

labra para decir mezcla. es:

- 33.

reportérb del tiempo dijo que manana probablemente iba a 1lover.

una cantidad
un prondstico
una estructura

una comparacion -

-

<9

EY hizo .

)

3. la

¢

familia de José sali6 a caminar por el lago. José mird en el lago y'se vi6 a &1 o

se quiebran
enfocan ¢
se congelan
reflejan

mismo. A veces los lagos son como los espejos.

Los dos:
<
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'‘DIRECCIONES: Lee cada historia. Contesta la pregunta.é%Pon un ciréu]o alredan
de 1a letra al lado de tu respuigta. ’ . .

A

La plantita de Sharon se estaba muriendo. E11a no sabia por qué. Pensé que quizd era ,
. porque hecesitaba mis agua o mds luz. Primero Sharon intentd darle agua misa menudo. :
+Pasaron dos semanas y 1a plantita todavia estaba enferma. Entonces Sharon decidid que ¢
mejor ponfa 1a plantita al lado de una ventana por donde entraba mds sol. &n una semzna,
1a plantita se mejord muchisimo. &Qué fue 1o que hizo Sharon para averiguar lo que

. le pasaba a:su plantita? W
A. una grifica . oot ) < ' '

" B. una receta . . e
C. una medida . ' :

D. un ‘experimento . .

36. La clase del Sr. Jacobo hacia ejercicios todos las tardes. Hoy.le queria ansenar
a todo el mundo un ejercicio nuevo. Para‘hacer este ejercicio, cada uno necesitaba ¢
un compaiiero/a. Amy Y Beth decidieron trabajar juntas. Entre los dos formarian

. un/a v , , -

. - T
A. circuleres ) °
B. pareja . P’

°C., identicos . . ‘
D. mendigos
h7. Wduana ¥ Susana decidieron ir en bicicleta a la farmacia. Se encontraron en casa de P

, Susana y se pusieron a platicar acerca de sus bicicletas. A: Juana le gustaba la
bicicketa de Susana.por su color rojo y por su bocina. La bicicleta de Juana era
azul: y no tenia bocina. Pero a Susana le gustaba 1a bicicleta de Juana porque - o
tenfa una canasta y un asiento suavecito. ¢Quéchacian las nifias al hablar’de sus - :
bicicletas? : ©
A. calcarlas . ‘
B. compararlas ‘ .

C. medirlas '
D. diagramarlas

5 d

- ) ‘ .

E1 Sr. Rodriguez tuvo que remendar el techo de su casa. Iba a tener que comprar und
escalera para subirse al techo. 'Antes de ir a la tienda salfo para ver qué alto tenfa
su casa. Aunque el Sr. Rodriguez no tenfa una cinta para medir la altura, adivin6 que v
quizd necesitarfa una escalera de 20 pies do altura. &CSmo hizo el Sr. Rodriguez
para llegar a esta conclusidn? . o q

A. anot6 1a alturd
B. midid.la altura, .
C. hizo una estimacidn de 1a altura

~ -

D. estirf la altura s

. - ) Ad N
-® ‘ '
’ ) -




- 3g. 'La familia de Joselito tiene un perrito nuevo que se 1lama Tipi. Joselito quiere-que -
Tipi se quede en la casa durante la noche para que no le-de frfo, pero el Papd de Joselito
dijo que el perrito tenfa que quedarse afuera todo el tiempo. Joselito decidif hacerle
< una casita a Tipi.. Su Pap& le dié madera y herramientas. Lo primero que tenfa>que
hacer:Joselito era ver de qué tamawo tenfa que ser la casa para que cupiera Tipi. ¢Qué
, . podrfa hacer Joselito para calcular el tama.io? : :
A. medir a Tipi

"o B. encojér-a Tipi
C. construir la casa alrededor de Tipi .
D. construir la casa con esperanzas de que sea lo suficientemente grande

40. Después de clases, Jill fue a jugar a la casa de Cecilia. A la hora de que se tenia

° que ir Jill a su casa, se preocupd la mamd de CeCilia, pensanco que quizd iba & llover.
Decidié quer 1o mejor seria prestarle el impermeable de Cecilia a Jill para que no se
‘mojara en el camino. ¢Como supo 1a mamé ce Cecilia que ius nifias eran de casi el
mismo porte?

A. lootrazé

B. lo anotd -
C. lo calculo
J. lo magnetizo

)

4. Tomis y Alfredo estaban haciendo pudin de chocolate. En 1z caja 135 indicaciones les
* explicaban cuanta leche usar. Tomds echd el polvo del pudin en un plato hondv. éQué
deberfa hacer Alfredo antes de echarle la leche al pudin?

A. calentaria
. B. tomdrsela -
] C..- pesaria
D. medirla

) ! hd

42, Ana necesitaba pna linterna para poder ver si su gatu estaba debajo de la casa. Cuando
encendi$ la linterna, vid que no funcionaba. Pero Aga no estaba segura de lo que le
pasaba a su linterna. Tal vez necesitaba un nuevo foco, 0 quizd baterias nuevas. Para
averiguar, Ana primero le puso baterias nuevas primero. La linterna no funciond, asi
es que Ana pensd que lo que necesitaia era un nuevo foco. ¢éQué hizo Ana para averiguar
que le pasaba as su linterna? —

L4

A.. “una gréfica S (:3 >

8. una receta
C. una medida - el
D. un experimento . PR

FIN DE LA SECCION II .
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: Appendix D
Sample Worksheets in English & Spanish
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FINDI‘J OUT

SHR\NKlNG RUBBER BAND . —EL CALOR ¥ EL SOoNiDO -

fELD TEST VERSION EL ELASTICO QUE SE ENCOJE
Ncme. @ i - @5

0 J ' ) Nombre. .

Whgﬁ- h°P?"“ed . Que. Fus;7 ‘
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~ ‘10"32 and Heqsurem{;v
ANCIENT BODY MEASURE

Team
Names

17, Person . s aA*® Pergon
“The bodui mecsure we will use: .
. . 3

‘a

P IST Person's ' Person's
OB%.)E.QT Measure Measure

table 1 | 10 spans @"7 | 4 spans <%

CUBIT FATHOM YARD HAND SPAN FooT  SPAN PIGIT
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A-b-s-01 ~El Cambw I)zm ~

Descubrimiento

ALl iceen MEDIDA ANTIGUA DEL CUERPA

/Vambrts *

4qe E;w/:o /e 2 . )
ars 2.7~ P )

Zo. medzda, e/ cae/;ZZ Zae Usaremos : «un, /4 ersona. q

OBJETO g,m D& LA MfDlDA DE.LA
PERSONA | 2" pERSONA

mesa. 71 l&cmrhs W q cuartas

) L'oe,gue averzjéwmos Fue que: @

R Dinlmils fé\@%

cobDO BRAZADC YARDA CUAR: MA'  DEDO




