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Abstract

’

'

This‘report summarizes the data from a combarative study'of/grades 2 and 5
‘,c

P

mathematics ~1struction and the use of Developing Mathematical Processes (DMP)

- in IGE and non-IGE settings. These results are part of a fi§e-phase evelua-
tion of the IGE system of elementary schooling. Use of DMP and reported -

adoption of IGE were not found to be good indicators'qf instructional

patterns in mathematics. At both grades, the instructiqgelzemphesis‘was on
comﬁutation, with insufficient time allocated to other jmpeftant areas of .ﬁ
mathematics, in particular problem solving at grade 5.a'Use”of werksheete,

exclusively_wae found to be.ineffective for increasing achievement.  Use of -

manipulative materials was very effective for increasing achievement for -
: ‘ ' B,

’ . . )

! some objectives.

Q
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. R INTRODUCTION TO THE STUDY

\ :
This paper reports rhe results from one of two i;mparative studies

which were a part of Phase IV of the Individually Gui ed Education (IGE)
o Evaluation Project.. Phase IV was oue of five related\phasescomprising

an extensive evaluation of IGE. This report summariz!g the data from a
‘comparative study of mathematics instruction and ‘the use of Developing

. . ‘ ‘ . B \ . " TN .
Mathematical Processes (DMP) inIGE and non~-IGE settings. These results = -/

.
I

should be seen as a part of a larger evaluation of the IGE systemyoffelémen~
tary schooling. ~ e o b B

An Overview of the Evaluation Project ' . \\\

L]
>

Through the combined efforts of the'WisconsinfResearch and Development_
Center for Individualiied Schooling, the University of WiSconsin IGE p
'Teacher Education Project, the Kettering Foundation (I/D/E/A), and IGE

coordinators in 25 states, more than 2, 000 elementary schools have égopted
| . -

L.

a system called Individually Guided Edu.ation-

The purpose of the IGE Evaluation Project, which began in l976, 'was .
X - twofqld. First, we intended to evaluatv IGE to gain a more comprehensive‘

view of  the system s operation and effectiveness. Second we hoped to

identify which features contribute most to the success of reading and
AN 1

mathematics instruction as a result of’ reform-change model and to use.

the findings to study larger theoretical issues ab0ut instructional

variables, curriculum planning, school change, etc; o [ : f"_ ,;j_flgi,?ﬁ”

W
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SIS, SR

“x>~ time and means of instruction to pupil outcomes."f

'”1 features had been implemented in IGE schools:a

7; ness of that 1mplementation. Information was obtained from the staffsr

(Pr1ce, Janicki & Romberg, l980)~ "lf

.\;\ .
m\

\._h_ﬁ

the process of schoollng (Ironside & Conaway, 1979)

e

Phase III focused 'on the social mean1ng which emerges as: IGE is j_‘:

1mplemented on a day—to-day bas1s.“ The problem of unders anding the

4

1mpact of educatlonal reform can’ be approached by viewing schools as SRR

social 1nstitut10ns whose character1st1cs shape and are shaped by the j”
v bR

_ -/ :
behaviors of their members. lhis focus allows us to think

conduct which channel thought and action w1thin that settingl(Popkew1tz,f;3

“‘f Tabachnick & Wehlage, in press)

Phase IV was des1gned to exam1ne how effectively7the th#h“ curricular

L programs (prereading, reading, and mathematics) developed for: IGE meet

their objectives and to 1nvestigate the relationship of‘instructional?

. -'va

ok



o ~m.’

: by the previous phases. For example, data on means of instruction,%

;‘gathered by the large—sample study of Phase I was examinedfin somewhat vj

23

greater depth in fewer schools by the Phase II studies.. Phase III'“‘f .

”7for educational 1ssues. - '4‘,"f<v o

e e e ~{ »Individually Gu1ded Education— %T |

IGE 1s a complex system based 6n theoret1c and pragmatic ideas gbout L
T e T N

_schoollng, ch11dren s learnlng, and the profes51onal roles of school

s

"'staffs (Klausmeler, 1977). This system has‘seveh:eqmpqheht'
1.7 Multiunit organization W%Q_Pdfd'“{f;fiéiir:)
gbﬁi‘ F'IA:Bf

\ﬁ_'“

Q
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F T it b

To relate these seven components, a, descriptive framework was

developed that cons1ders outcomes of IGE as a function of both instruc—'jj””

e ) . »;.-,a ,

tional means and the degree of implementation (Romberg, l976) Four.,'b

4

types of variables were identified to guide the evaluation of IGE.

. ™
| pupil and staff outcomes, means of instruction,‘support systems, and
' pupil and staff background ‘ Figure 1 shows how the four types of

variables were related B | :

1. Pupil and staff outcomes, and the extent to which these

“wlgdoutcomes have been attained, should be the initial'basis of an IGE

evaluation. Both pupil and staff outcomes are illustrated in ligure l

‘as. being multivariate and multilevel In this study, a setxof;curriculum

"specific pupil achievement scores in reading was used

2, The instructional means of . formal schoolingimustjbe a second

basis for an eva1uation of IGE. It has been fashionable in evaluation-ﬁm
circles to concentrate ‘on ends or outcomes and to ignore the means by

which they are reached. Reform movements, such as IGE, invariably :

attack the properties of means. To this extent Judging the value of
.the means is as important as assess1ng outcomes.
. The means of instruction considered in the evaluation prOJect were‘“

separated into three sets of act1V1ties based upon the operating char—

acteristics of IGE schools. staff activities of the Instructional o

Improvement Committee (IIC) and the Instruction and Research Units e
(I &R Units), activities of the staff teacher both in curriculum
management and pupil interactions, and‘act1v1t1es pupils»related to -

-reading and mathematicslinstruction.
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~:371nto four categorles as 1nd1cated in F1gure l..gThe second.category,-

”f‘.(DMP)(Romberg, l977), and the Pre-Reading Skills Program (PRS),

tralning in the support systems. For pupil background both initial achieve-

f*been 1ncorporated ana developed in a school must be judged The‘sevenb

instructional methods, which in turn produce desired pupil and staff
"‘outcomes. It can be argued that the efficiency of an IGE school de-flf

’ pends upon the components implemented and the manner in which they are

,:fevaluation (IGE Component 4), is shown by identifying the three maJor
v curr1cular products developed for IGE,rthe WisconSin Design~for Readingihi

Skill Development (WDRSD) (Otto, l977),,Developing Mathemati al Processes

« IGE support systems have. been implemented together with pupll and
-:staff backgrounds, directly influences the means of instruction in '~'

‘ :an IGE school; and (b) the means . of instruction, along with pupil and 77

R

'3.‘ Both pupil and staff backgrounds are shown influencing means of

v

instructlon and outcomes. Also, staff background 1s in turn inflLenced by

ment and demography data were collected

"4. The uegree and manner in which support systems of IGE have

[

components of: IGE have evolved as practical ways oi supporting new ‘
- \ ) A

-

o+

operat1ng.', E

- The support systems for an, IGE learning environment were:separatedj

)

’curricular materials compatible with instructlonal programming and xl;;

(Venezky & Pittelman, l977) - The functional relationships illustrated ;

1n F1gure l convey the following premises. (a) the degre: to which

.k

staff backgrounds, account for pupil and staff outcomes. f
Although much has been wrltten about the conceptual background

of IGE no comprehensive picture now shows how IGE has been implementedff“_‘~JfLﬁ

) ’




b»effectiveneos. The desired outcome is to identify whic

" was restr1cted to the invest1gation of three groups of variables--pupil
-‘non~IGE settings in which the Center -3 curriculum programs as well\as

.-of program obJectiVes is the main variable. The other two variables,”_‘ﬁ

d_ 1nstructional time and means of instruction, are essential in explaiuing

; :r& Elias, l976 Fisher et al., l975) As Harnischfegpr and'Wiley state,

v‘"All influences on pupil achievement must be mediated through a pupil'

ialternative curriculum materials were being used. Pupil attainment

_because they can be manipulated by teachers. Descr1bing he ‘use of -

'.5‘pupil outcomes (Harnischfeger &‘Wiley,,l975 Rosenshi

\

contribute most to the success of reading skills and mathematlcal\

N

instruction as a result_of 1ndividualized schooling FTT?:’

N\,
. Overview of Phase IV \

\v-
N

The 1ntent of Phase IV was to describe in considerable detail the ;fﬁdt

: _ \ P ey

actual operating charactezisLics of a sample of schools\which were
using curriculum mater1a1s des1gned to be- compat1b1e with‘{GE. Phasc IV

\

outcomes, 1nstructional t1me, and means of 1nstruction--in IGE a1d 2

4

-and- understanding how the prcgrams work and how obJectives S

These . two variables are also 1mportant from a’ practical poin ”o _

977 McDonald*




fevidence to suggest that instructional time is an important measure of

gsprograms should maximize student engagement by attending to the indi—lﬂl

- vidua s needs. Second, Phase IV provided an excellent opportunity

-

.'tlonal time.» .

‘1 {studies‘and two’comparative:studies. The descriptive studies were fk"uﬁ
small sample studies designed to describe how the . curriculum programs
-DMP, WDRSD, and PRS were being used in IGE schools. The studies were ff?ﬂ

conducted during the: winter and°spring of l978 at two IGE schools

"._act1ve and passive pursuit" (l975, p. lS) Certainly,‘there is enough fhlv~ .

. .L.‘_', Lol

pupll pursuits. Its use as 4 variable in Phase IV,,then, had two

purposes. First, the amount of time during which students are actively

-

engaged in learning when using one or the three programs is a means of

descr1b1ng how the -proﬂrams arefbeing used The assumption is that the-,~f§}»

to study in more detall the relationship of pupil outcomes”to instruc—lf'

; ummary, the primary purposes of Phase IV were. ,_g:_“

to determine the degree to which WDRSD and-DMP meet their .
. goals of having students ‘master- specified obJectives and
skills o e ; ~

2. to determine how. time is allocated for instruction\in v

P —

implement1ng WDRSD and DMP L -;,_:k. :i.v_;c ;_,ﬁ*\f”'/f”T

~1.3,1:to relate instructional time to- the means of instruction
“ ' and mastery of content for WDRSD and DMP, and ' :

to4, for each curriculum program, WDRSD and DMP to contrast two '
~ situations=-IGE" schools using’ the program with n n-IGE :
", schools using the program and IGE schools using the. program o
“.with IGE schools using alternative programs--on ‘the variables -
of pupil outcomes, instructional time, and means of instruc-5"'_:u
tion"i_.. . : . . e . T Vo

' Five_studies'were conducted as part of'Phase v, 7three?descriptiveiii

e

R . . N\

\




: us1ng DMP (Webb Nerenz, Romberg, & Stewart l980), two IGE schools dl/,

using WDRSD - (Nerenz, Webb Romberg, & Stewart, 1980), and three‘IGE ‘

schools using PRS (Stewart Nerenz,’Webb & Pomberg, 1980)}‘ The two

[

v
i

‘comparative studies also focused on the use of WDRSD and DMP in IGE R

settings. This report is on the use of WDRSD

Model for Phase IV

A structural model for predicting student achievement ‘was developed L
for Phase I (Price Janicki Howard Stewart Buchanan, & Romberg, 1978)3 o

“from the three prem1ses on which IGE is based“

1, Certain organizational features make it more likely that 5

. certain desirable instructional: practices will occur., These

K organizational features also make it more likely that the P 2
- - staff will be satisfied with their Jobs.‘r:" ST e e

- 2. . The use of certa1n—curriculum materials and associated -

' ’ systems- of information collection and ‘record’ keeping makes

N, “it more likely that certain desirable instructlonal practices
N will occur. .

~

e

3. ‘Those- instructional practices which are deemed desirable in
\IGE make high student achievement more likely. They also -
ma&e it more likely that desirable- changes ‘in other: student

characteristics, such as self-perception and locusof control

wi11 occur. o - . AT ‘ ‘

.\_ R e .
Thus, some information was collected on

ger Phase I sample.




fivo of the ‘six school—wide variables used in Phase I--General Implementa—ﬁtmffﬁi

kx

tion of the: lntructional Programming Model (IPM), Intraorganizational

Structure (IOS), Procedures Fostering Coordination and Improvement of ;"

P the School Program (GOS), Interorganizational Relations (IOR), and

General Staff Background (GSB) In Phase IV the Program Use variables--v,»';

P

Curriculum Implementation and Program Customizing—-included the kinds f#{“‘ o

of information provided in the Phase I curriculum—specific variables.v-: Q::bﬁ

More detailed information about classroonﬁprocedures and achievement

outcomes was also collected in Phase IV.‘ A model depicting'the Phase IV

variables and the - anticipated relationships is shown in Figure 2.,

Four groups of variables are shown in Figure 2——school/background‘

curr1culum program use, classroom activities, and pupil outcomes.”fAs
stated above, the school variables, which were assessed through struc

tured 1nterviews with school staff, provide a link between the Phase IV_?F"

sample and the larger Phase I sample. Curriculum program use variables,

o also measured through structured interviews, have a. linking function to ;fﬁT" o

Phase I and provide a descriptive background for the measures of class—'

room procedures. These procedures were assessed through logs maintained 1@hu U

by teachers for selected students and through observations in the class—‘”'i

e

rooms, means of instruction and the use of instructional time are detailed7fﬂ

s

measures of how programs ‘are used in classrooms and related directly to

ot -

pupil attainment of objectives. Pupil outcomes were specified in terms

of specified obJectives of DMP and were assessed through achievement

\

monitoring procedures..
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, In order to better understand the data gathering procedures used in
o i

this study, a brlef introduction to Developing Mathematical Processes (DMP)
/ (Romberg, Harvey, Moser, & Montgomery, 1974, 75 76) may be helpful .ﬁﬂP:f

. is a total program of elementary mathematics for grades k—6 developed'

a ,, »

to be compatible with the IGE instructional programming model It is. orga—fi

nized 1n the following way.: Act1V1ties designed to promoté attainment of

N P

closely related obJectives have been clustered ‘to form 90 topics. TheSe

| | A | ;".,; :
. ~
topics have been grouped into units for purposes of organizing materials and

. m »‘: ‘
faci11tating continuous progress -of children. To. provide for ease in order~"

ing and stor1ng materials, the units have been divided into levels that ap-.l'

- PR

prox1mate one school year of study.' Table 3 indicates the organization of
=Y
the materials. The organization of Level 1 has been expanded to indicate"
7 the manner in which topics and activities are labeled for referenceApurposes.

. ./

Table 1

'Organization of DMf by Unit, Level, Topics, and Activities

r

s . -

B

T UNIT LEVEL TOoPICS . T ACTIVITIES . /
i PRIMARY Covel K o o S -/
i N —piLevel 1 ——— ) Topic15 - : . T P
UNIT ] Jewl2 | Topic16 ——_ [Activity 16A - .
: . . T Topic17 * - |Activity 168 ! :
LOWER = | [Cevel3" . Tt C o
INTERMEDIATE}- : cer SREITE :
©OUNIT | “|Level 4 .. , Topic 26 A
: o L . Topic 27 Activity 16H
OPPER | [Cevel5 o L e T
INTERMEDIATERY . - S 3 —
Uit ] lLevst® . RS

1




" The components of DMP are resource manuals, teacher s guides for’each topic,

; etudent booklets and guides, printed and physical material kits,'a preassess—v?

ment package, topic inventories, and pupil performance records.

DMP approaches mathematics through the measurement of attributes.v The' e

i
e .

maJor content areas are problem solving, place value, attributes, measure-;;‘ff
ment, addition*and subtraction, multiplication and division, fractions,

o

-geometry, and StutlStiCS. An emphasis is placed on exploring relationships

'between obJects v=ing processes such as describing, classifying, ordering,vawij

\4"‘,-.‘ v

. equalizing, joi separating, grouping, and partitioning. R

- As. shown 'in "1 .ce.3; a sequence ofvactivities is specified within

'each topic. Alternate activities are included for students who need more work

< ) p
S

on an obJective or provide a variation in instruction or challenging problems.

:

'The activities are keyed to obJectives._ The topic inventories are used to

"assess mastery of the obJectives for each topic., Instructional activfgies

Y
l,.

include experiments, use of manipulatives, learning stations, games, stories,

discussions, gorksheets,’andvcontests.




ERIC

Aruitoxt provided by Eic:



Design of the IGE/DMP‘Comparative Study S R
A : - - IR o STV

-w'Details of this study of mathematics instruction in IGE and non—IGE5 s

- 'schools are described in this chapter., Included are the research ques-l

L tions‘to be examined the basic design of the study; including the

-

; jsampling procedure used; how the data were collected, aggregated, and

- R

;scaled and the analysis p1an.

.

K

As discussed in Chapter I this study examined three primary;;et,g;_;}

ob ' o . . . . I . :
;What are the effects on mathematics instruction of using the L

DMP mathematlcs program in an IGE and a non-IGE gchool environment’

schools using DMP and a' similar sample of non-IGE schools using the sameféij

-;program.

PR

Wdhe effects on mathematics instruction of using'DMP

0“‘9‘ - o

' and using_other mathematics programs in the IGE scTool environment?

ERIC

Aruitoxt provided by Eic:
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To answer this question, dafa from the total sample of schools
used to examine the first two qdestions was utilized The diagram RN
'vin'Figure 2 could be considere? a structural design, path diagram,
or causal model. Ideally, if each -of the variables specified

in the diagram was scaled, 7/set of structural equations correspondinngfy

to the model could be written., Then these equations could be‘statis-nﬁ"f

‘

| tically examined for their agreement with the data collected in the f1~

-Phase IV study Within the limits imposed by measurement;error in theiiﬁf

procedures used to collect the data this approach:would

' theoretical'model Unfortunately, although this structural analysis

was planned it could not be carried out.

;these questions.'

First, reasonable sample,_:75>

2




L . .
M3 e . . .
F . Lt

. made. . The sampling plan is- described later in this chapter.,-Second.”if

since the schools diEfered only 4in "labels" for. their instructional

. environment (IGE or not) or their mathematics program CDMP or not), and
since we knew Schools varied in their degree of commitment and manner
of use with regard to both ICE and DMP, same data were needed to

demonstrate that the labels reflected actual operational differences.;A

Third we needed to aggregate and scale the variables associated with

mathematics instruction. Details of-how this,was;done.follOWS.in‘thiswt;‘

',The Basic Design of Mathematics Comparative Studz

Data were gathered for this Comparative Study from October until

: May during the 1978-79 .school year. As described three types of schools

were included in the study: '
| 1. IGE schools using- DMP

2. NonQIGE schools using DﬁPf'

3. IGE schools not using DMP L S SR

Data vere collected only from students in Grades 2 and 5 and their teachersf

in those schools. Data were collected by four meanS° tests on general

3

obJectives of DMP, observations of specific students during the mathemati

;instructional period teacher logs for mathematics instruction of specific
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) . . T

- socio-economic level, composition of student body, size,,aﬁda.for the ‘

Pl

IGE schools,'"IGEFness." The same-demographic categorieslused in

Phase I (Price, et al., .l978)‘were'used to classifytthe'communities_ B

-~

in which the .schools were located.

1.

Extreme rural—-community with a population under 3 500 where '

‘most of the residents are: farmers or farm workers '
’Small place--community with a population of less than 25, 000
. _Medium city--city with population between 25 000 and 200 000

. Main big city--community within the city limits of a. city

population over 200 ‘000 and not included in the high or low

metro groups

High metro-—area\in city with a population greater than lSO 000

where a high proportion of the residents are in professional:' -

or managerial positions E

Low metro--area in city with a population greater than 150 000

where a high proportlon of the residents are on welfare or not‘:f

regularly employed

Cg

»Urban fr1nge—n-community within the metropolitan area of a city

'.MWith a population greater than 200 000 outside'the city limits'p{

'fand thus not in the high or low metro groups .

’The three triads of schools in the DMP study represented extreme rural and -

u

” ”?f data collection Thus, the medium city group was reduced to two schools,




L 'monitoring test items were constructed in

19

< . : :
Data”colledbion. Four procedures were used to collect data from. .

\

second- and fifth—grade pupils and teachers in the eight sthools..,

Pupil outcomes’ were measured using an achievement monitoring

procedure with item sampling The DMP program contains topics of

¢

" instruction related on the IGE instructional programming model (IPM)

'Once a pupil has mastered the obJectiVes of a topic,. he or she is to be e

- regrouped with.the_pther pupils ‘with similar needs and given instruction'
on a new topic. The instructional sequence of topicsjshould'vary:from'
_ pupil to pupil. Becausevof this variation‘in‘the instruction

~which pupils receive, an achievementbmonitoring procedure with tests

administered at eight points during the school year was chosen to provide

information on the attainment of obJectivesw Such arprocedure-is more’

sensitive to the individualization of the programs than other designs,.

: such as pre— and posttesting | L PR ""*"*”"’;" o

' The tests used in the JIGE Descriptive Studies (Webb & Romberg, l979)

were refined for use in the Comparative Studies. The tests were compiled

by - identifying 12 DMP obJectives in Grade 2 and l4 DMP obJectives for Grade

/

'5.. One to four items for each ‘of the DMP objectives were then prepared to

- form an- item pool for each grade level. Items from each pool were dis—--l;

.tributed among four forms using an item sampling technique 'JAll achievemen1

i'multiple-choice{format ‘and
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~

the groups so that each group was given a different form of the test

for any two consecutive administrations and, over "the . school year, each-
: !
~ student took each form twice. The maximum time for,any one testing'for‘u

a student was 50 minutes.

A second testing procedure-was‘used to measure achieVement.on’three_:
specific math objectives at each of the two grade levels at the eight
schools participating in the mathematics study. - Domain—referenced tests

were administered three times-—at test tbme 1. (October), at test time 4

~

(January), and. at ‘test time 8 (May) This procedure was used in order tol“-

test key objectives in ‘more detail and to provide a measure of pupil out-;bﬂ

" comes on the general concepts and ideas associated with the objective ‘¥;

domain as well as specific skills needed to perform the individual items.ﬂ;
" For example, for the Grade 2 objective of counting objects in sets from4
0 99,. the analysis of the domain-referenced ‘tests: provided measures of

the ability of the group of pupils to count the objects as. well as the
pupils’ specific problems in counting objects grouped in different ways:
(e. -0 by fives, sixes, and tens)

For each of ‘the three test times ‘the domain—referenced tests werey

.

administered, a set of ten items was randomly chosen from the specifiedfﬂ.‘“

o

domain of items for each of the three objectives for the grade level.‘ All

items were open ended and required the pupils to supply the answer in ;hj:fl

order to minimize guessing., The Harris-Pearlman (l978.hprocedure was used’ﬂ

to separate the item difficulty into two factors, one representing th:




.analysis.
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target students to the group from which they were. selected . The testing

L]

time for the domain-referenced tests was approximately 40- minutes. How-"‘

_ever, results from these domain-referenced tests are not, included in this

\.-

N ,
. \\\ Lt
Observations were carried out using. the same system as in the

RN

Phase v Descriptive Study (Webb & Romberg, l979) Initially, six ".’\;
target students were randomly identified;in the unit or class. The “
target students changed over the'year, since in.some IGE situations students
are regrouped periodically, making it physically impossible to observe the |
same six students. The target students were. observed in sequence using

"a time sampling procedure. The first student 'was observed for a moment

and his or her activity was coded Then the next target student was ob-

_ se1ved for a moment ' and his or her activity coded The procedure contihued

until all six target students had been observed taking approximately 3
minutes. Thirty seconds were “then taken to record the major role of thef”
teacher {s) and general activites occurring in. the classroom. This cycle
was repeated, observing each target student in seduence andwrecording

general comments, during the time allocated for work on the curriculum ,

program.;

e

..Seven majorfcategories-of‘data‘were'coded;fT»

e General content-—time devoted to other than the curricular e

program being observed

N 2.~.Specific content—rmath objective or reading skill

3;~1Pace——whether or not the student is workingiatahis or her

L_Grouping—

ize" 'of..' grOllp bf whichthe Student 1is’ amember



-

'5. Materials--the materials being used by the.student'

67 Learner moves--student engagement or non-engagement‘

7. Interaction--persons with whom' the student is”interacting‘ N,

and the direction and focus of that interaction . e

The event occurring at that moment the target student” was observed
:was characterized by checking subcategories under each of - these main },.
categories. This observation system was used to provide measures of the
amount of time spent in general content areas such as waiting, transition,i}
and management and _for specific content areas in mathematics, measures ofﬁ“

/

the amount of time spent by students with different types of engagement.ng¢5

The observers were trained to use the observation system in a ,;i
four-day trai“ing workshop held in: Madison in October 1973.i The' first"'"? e
day of the workshop was spent reviewing the materials and procedures ;h",*d

‘used in ‘each of the programs and explaining the observation system

. Then—

the observers spent three days at a school doing observations and dis—.fufff

cussing the coding procedures.v Percentage agreement on individual eventsiﬁ{

and . intercoder reliabilities on sums over events were calculated to j-ik

assess the level of proficiency the observers had attained in using the:{ip

observation procedures (Webb l979) In addition,.a sample of schools»f

4.

was visited during the year ‘to check the percentage agreement and

intercode reliability. The observers returned for a two-day retrainingki
,session in February l979 most of which involved observations in ;4

schools to check on. the intercoder reliabilitiesV?

Teacher logs were kept by the teacher who was directly responsib_

“for the mathematics instruction ‘of the students in the target population.

'TThese logs were kept daily for six toAETght students, including those




' ihwas specified (13 in all)

students being observed in order-to obtain a. measure of the total
time allocated to instruction on specific objectives over. the inves-
tigation period. On the logs-uﬁp teachers recorded the amount of |
instructional time allocated to specific mathematics objectives, the” « =
group size, and type of materials used “during instruction. |
lnterviews were conducted in each school by the observer for S
.that school with members-of the Grade 2‘and Grade'5 instructional staff |
and with the principal., Background information about‘the,school, the
staff, and use of the mathematics curriculum products was obtained from
these interviews. The questionnaires used as the - basis for the inter- L
views were developed from two sources: the-Phase I survey‘instruments S

. t B .
and the curriculum developers' questionnaires about product use.

Instructional staff provided information about their own teaching

. - experience, how the curriculum product was used, and how the*overall

t

Jfﬂinstructional program was planned and carried out. 'Each(principal de-

N

' scribed the school's organizatio, "its relationship to other educational

agencies, and some’ procedural aspects of the school's ongoing operation. -

"

Data AggrEgation and Scaling, e o 4;7}7g'fnhu :

Literally m111ions of separate pieces of 1nformatlon were gathered

.
\\

' ,pabout>mathematic instruction in the schools in this study. The aggregationt

of thls mass of data 1nto scaled var1ables ‘was no easy task The model’{‘h.

.performance)
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four reasons. First, all classroom and performance data had to be ,ﬂh‘
aggregated separately for Grades 2 and 5 in each school Second for’
some general variables (like means of instruction), specific sub~ '
categories (like pacing,'grouping, materials, and”interactionS) had to
be considered as separatefvariables. Third,‘studentvachievement.in' |

~ mathematics waslconsidered to be multidimensional.r"Pupiliperformance; '
on specified program objectives was gathered which led to aggregation
of performance data into 23 general content objectives for mathematicsr

(1l at Grade 2 and 12 at Grade 5) However, the related time variableshhff

l

(allocated time, engaged time, and non—engaged time) Were also ag~7'f .

"gregated with respect to the same categories Fourth, since data;fﬁy
lwere gathered at several’ points in time,'all of the data could also ,2;4 L
.be aggregated=in terms of when it was gathered.'vt' |
The content aggregation«for mathematics instruction ‘was' used
with the teacher logs, classroom observations,'and achievement monitore:y:
-ing testj// The data were grouped for analysis at three progressively
" more. s/?cific levels, the most inclusive being the content area" followedf
" ‘ o
by the 'general.objective‘.and the' specificfobjectiVe ! l},]:'#}”

///’ . For purposes of this study we. organized the mathematical objectives :

S
el into‘eight content areas°“ Place Value and Numeration, Operations (whole
numbers) Fractions, Decimal Fractions, Measurement Problem Solving,

’ Geometry p anduMiscellaneous. Within each of these content areas at each“i{

M".ade,.'frum one to three general objectives were developed for the.:llﬁfl

”present study._ The general objectives were based ‘on the specific ob—'~44*

jECtiVES'Of DMP. It should be noted that while the same content areas i

e

" are used for;both grades the"general_and specific,objegtives‘differ,;;ﬁ
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The aggregations for éradesVZ and 5 are as follows:: (See Nerenz &
Webb, 1980a, for details. )

'

Grade 2~ place value and numeration. The'content area includes\

* three general objectives: Writing Numbers, Inequalities, and Other

'PlaceHValue or Numeration. The Writing'Numbers objective requires
students to- count the number of objects in a set and then write or
recognize the appropriate numeral., Specifically, it includes compact,
grouping, and expanded.notations:_ The Inequalities objective focuses
.on ordering whole numbers, usually in .sets of three, using appropriate
symbols. Other Place Value or Numeration objectives include any other
objectives asking students to identify and specify p1ace values, count K

or write the numerical value of sets of objectives or measurements. /

Grade 2-ngrations. The operations content area focuses on the

.'manipulation of whole numbers using addition/ ubtraction or multiplication.
For each’ of these two general objectives, children were to solve bpen
sentences or to.compute sums, differences, or products given two or
more numbers to be added, subtracted, or multiplied ' Theﬂnumbers uSed

in all computationms ranged for O to lOO._j"

Grade 2-Fractions. This content area and its general objective.

ks

L v

require the student to understand the basic concept of a fraction.,

Specifically, children are to identify a: fractional part of a,set or

.

area and to use fractions in other elementary/bontexts.fg,f'* ,,:g?,
', Grade 2—-Decimal Fractions., This general objective includes allf

; objectives that involve decimal fractions.f The general_objective iq

"3not subdivided into specific objective levels since decimals are gener llyi

ﬁffgnot taught at Grade 2



(',

<Grade 2~ Measurement, Measurement includes objectives that

involve the assigning of a standard measure to a physical -object or
picture. The two dimensions of measurement which are included in this
area are length and capacity..

Grade 2~ Problem Solving. This content aréa includes two ob-

jectives--worleroblems and Applicatidns-einuwhich,students were-asked
to find the solution to a verbal or pictorial problem.‘ o”d problems
were stated in two or three units and- could be solVed by writing and -
then solving a mathematical sentence. Word problems were mainly re-
stricted towone—step problems requiring the student to add or- subtractf 7>'
two numbers. Unlike word problems, applications problems require

™~ .
r"””the student to" apply and combine different computing skills and more than

one operation and step is generally necessary.

Grade 2-geometry.; Objectives concerning geometric shapes,»movement X
\ or direction on a grid, and:transfdrmationfof\figures‘are'included in this -

general objective. -

Grade 2-Miscellaneous. This general objective includes any ob—

Jective that cannot be classified under one of the other general ob- ‘

jectives, such as time and money.

Grade S-F1ace Value and Numeration."This content area includes -
all objectives related to place value,~counting with whole numbers,

using different notational forms (compact, grouping, and expanded notation),

~and number theorj (primes, odd, even, lowest common denominator) ~

Grade S—-Qperations.; The Operations content area focuses on three

general‘objectives'ﬂ Addition/subtraction Multiplication, and Division

he obJectives included in this content area require students to apply
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computational algorithms and recall basic facts. The objectives in—ﬂ{

+  clude finding sums with numbers from 0-99 999, finding the difference

of 3-to S-digit numbers, finding products up to 999 999, and dividing \
N
) . Vel

<
-

Grade 5—-Fractions. The Fractions content area includes objectives

.3-digit numbers by 2-digit numbers.

~. P ’

\

pertaining to fractions 4n a ratio form (b) The content area is
. divided into two general objectives. The Concept area includes general
understanding and. representation of equivalent forms,-and(ordering ofv~

fractions.. The Computes general objective includes solving addition;'.
subtraction, and multiplication sentences involving fractions. ' - _ .

iy

. S w0 o
Grade 5—-Decimal Fractions. .The‘Decimal Fractions content‘areal-

linvolves fractions in decimal form. .The two general objectives focus o
on concepts and computations with decimal fractions. The Concept ;..'-'
vgeneral objective includes finding an equivalent decimal form for common

fractions. The Computes general objective includes finding the product

of a whole number with a decimal finding a sum of two or. more decimal

¢ l

numbers, and finding a difference using two decimal numbers. ff

Grade 5 Meastrement. All objectives dealing with measurement

"(lengths, areas, and volumes) are included under the general objective-\lja

/),,-

Grade 5-Problem Solving. The Problem Solving content area in—',rlyﬁ

,.-,

cludes objectives that are- divided into two general areas., Word.f“ L

‘,Problems require students to solve problems that are generally stated P

\} .

" in two or three lines and whose solution can be f e by writing and

' *fbcombine different computing.skills in solving problems.and.'"":'

”firequiregmore«than;oneaoperation_orustep




esses which are not direcﬁlyi

'.content area.

were“not measured and at Grade 5,'obJectives forlplace

numeration were not measured These differences‘reflec

ERI!

Aruitoxt provided by Eic:
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voccur during a year. ) However, the patterns of emph

pursuits. ol The

- vas ‘?u.s‘?d.» as ‘Fhe;_. e

Q
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LPPlace Value and Numeration;

,'06_;
‘fOperations (Whole Numbers)"ffg

lGeometry o

MiScellaneous;
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Multiplication : ] R ifli*’
Division 'g,1*=V“<7_ '“':§V;ﬁ1v
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Decimal Computes
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Word Problems
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- been subtracted. As 1nd1cated by the variable name

»15 content variables at each grade level

available time. Total minutes and percentage of‘engagement or. non-




separate data for Pacing was tabulated for this study (Nerenz, Webb,.df

. -Romberg, & Stewart l980)

'. Grouping included one. of three group sizes .on” the teacher logs
individual small group (8 or fewer), and large group.f On the obser—
vation forms, data on student groupings were coded into one of four'

categories' individual, pair, small group (fewer;t an 8), and largeﬁgrb‘“‘




S

L o.t"h'e?-“‘*

: forms°

other,

audiovisual

A ‘a single suhvariable.f Manipulatives and games were a ]

g a single subvariable.

Interactions between the target student and the teacher, other'h

P
et

adults, and other students were. recorded by the observer.‘ Thesezc:tegorifs

were cdmbined‘into"two: student to teacher (or other adul

1 /"' . \ .
. vy
;

(or other adult) to student.? '[F"\ .;_.

Curriculum. Two variables were created to characterize th use of,xg

the mathematics program, DMP in schools.‘ curriculum implementation and

program customizing.i Both are school variables estimated for each grade

level Data came’ from intervieWs with school staffs.

To develop a curriculum implementation scale

is used,

'fgpwere?measured o 'hildren s, instructionalfneeds, provision

Q
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'fxThe second is whether th'

'ﬂ:rleads to dupli tion of inv ru io‘

-granged from —3 to 9 (Nerenz;

-School;; As described in the IG, Ex

'*that certain organizationalf

Q

ERIC

Aruitoxt provided by Eic:



could receive a possible total of 3 points.- An IOR tota1 score is.

(Nerenz, Webb & Stewart, 1980)

Procedures Fostering Coordination and Improvement' f the School

"’1: Program (GOS). ,This variable is a measure of the schook.wide procedures

-_and practices which.are designed to promote cont nuity d refinement of

'the overall school program. Scores for (a) re1ease time for staff planning

(b) Orientation programs for new teachers, and (C) inservice Procedures g

were developed , A GOS total scale was derived by summing;the points for

'_'these three e1ements (Nerenz, Webb & Stewart, 1980)~‘

Intraorganizational Structure (IOS) This variable is a measure







schools.ﬁ Scale values were assumed‘for each’ eacher

seven categories (see sampling section earlier) were used to assess‘DB
: / ",“.‘;-;:»4 . -
. ~in Phase I of’the IGE study and 1n Phase TV (Nerenz| Webb & Stewart 1980)}

_‘The Analysis Plan

| In*light of the research questions posed at the_start of this

\

»ﬁk.-;/f#:step analysis plan was“fo{lQWed-?gi S o . |
i;;{/f ;{-'- Stcp l-—School Descriptions. ﬁifferences in the 'peratinggcharactere?
(E" ';‘istics among the three types of schools (IGE DMP non-IGEﬂDMP' and
'IGE—non—DMP) ‘were anticipated to predict differences in the way instructione
;y; ;"'ttime was used and in turn predict student performance on specific mathemati<
"obJectives.. At this initial step, the schools were to‘be described in “
_'terms of the school barkground and program use variablll : o
e
) lfChapter 111.1
5f:'tﬂ:>¢?pf : Step 2—-Time"Use Difference.r Theudifference in“how time was%

rade,leVels

s allocated and“used 209 each school_at each of the’ two.



; '—presented in Chapter IV and foriGrade 5.in. Chapter.

38

. ,,/

(Grades 2 and 5) was then summarized.- The analysis for Grade 2 is

Step 3——Student Achievement.Differences

The presentation of

for each grade level. However, this regression analyses was not carried

‘\\ the set of predictor variables. fA_

: Chapter VII.

‘\




" as follows. extreme rural Schools 440 428 and 904 Grade 2/905 Gradef

‘ types of schools, background variables, were anticipate

: sented:and d1scussed,;

IGE/DMP ‘

R "'~“:”ﬂj | Q;Iifwih7f,fi“’;ffh

Schools and How They Grouplff;‘

Cof these~-listed in IGE/DMP, IGE/non~ MP, and non— GE/DMPhorder-—are

:

EH urban Schools 593 333 and 762;‘and medium city, Schools”421

and 906. Differences in operating characteristics.among the threv”

differences in’ the way in which 1nstructional time was use

in turn, was anticipated to predict student performance on. obJective- Q'

‘_r
P

based assessments. e .‘-

The S°h°°1s are described by type in the following.fb tion.

RN

'SCHOOL DESCRIPTIONS =

School 440 is located in a: town of about 2 000-people and serves;



:l;éféo'ﬂ5”'*

‘nftinuing with the program during Each Suc

’were interviewed each reported three to six years‘of teaching experience

Within grade levels two ability groups that rema_n ”relatively

: / Ry
stable throughout the year were formed for math instruction..,This

L
L

stability is increased by the fact that the same six students

. were always grouped and observed together at each gr de level for the

entire observation period., With the exception of occasional student_

L

teachers, no: one other than the teacher was involved in implementing

‘DMP. DMP topics were generally-covered in«numerical sequence withoutg
.deletions. While both Grade 2 teachersland one Grade 5 teache‘ ‘
i'primarily DMP materials, including student guides, workbooks, manipulatives,
_and\the resource'manual this teacher taught particular strands of DMP :
straight through rather than cycling through all strands._ The other i_
Grade 5 teacher supplemented the DMP program with a large number of
worksheets.b Observations were conducted of all teachers,u;f
School 593 is located in a town‘on the outskirts of a‘large.‘
, midwest metropolitan area. Local small industries employ the maJority Yﬁj;*
of workers in the town, SO that its atmosphere is more that of a
_small to medium ciEy than that of a suburban community. This pre-kbj;;

kindergarten-Grade 8 school has 45~ 50 students per grade and is the,ff*

only schiool 1n the district. RN LS S SO S
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pre—kindergarten,’kindergarten, and. first graders.'

LA

.IGE/non—DMP S, Lo e

ji c School 333 is in" an area described as urban fringe, a suburb of"

'/. '1arge midwest city. he building has two Open areas,

' Grades 1-4 and 4 6' the kindergarten area,is separate

'approximately 60 students in each grade, and of the three. teachers

‘f, “.-1nterviewed two reported seven or more years experie

_three to six“years. -pglf"

ERIC

Aruitoxt provided by Eic:



although each also taught separately. One text/workbook series was the f:ﬁf

bas1s for second—grade instruction and a large number of=teacher-made :

. materials were also used The math program for the uppe grades is'#

Pbased on sets of obJectives defined for decimals, fractions, geometry

. (s
’ ‘ multiplication, and so on. At the beginning of the 50-minute instructiona L -

period, chlldren first checked in with an; aide to see\which area theyfwere v

to work. 1n, then p1cked up the appropriate materials. Although vach work:

\Maa in. the 4-6 unit was Supervised by a teacher, thi_ “te
workEd\with the entire group. Rather, individuals worked.on their Own,{
. getting help from the teacher as needed or having thejf
“W°Fk-- Once Particular sets'of\obiectives were completedlf.wv:

to- a self—conta1ned testing room where\they took the appropriate exam

' _for their obJective and then were immediately recycled into_f4;~¥3fg}ik

. another- learning area. Thus, even though the same six chil ren were

ff~observed during the entire observation period these six students were ’

always working on d1fferent skills. The math program was truly "1nd1vid—.%g

uallzed" 1n the sense that each chlld progressed alone and~was seldom ',f;f

associated with a larger group of chlldren.

School 421 is located 4in a medium city with an economyubased on small‘g

-

Fi

é"fbusinesses and farming and with a mediumrslzed unlversity. The school is

K—6 has been an IGE school since 1969,.and has aPproximately 60 studentsﬂf'

vfin each grade. The relatively modern school building has a central IHC
":_and self-contained classrooms, as well as more open instructional areas

Wfﬁaroundnthe perimeter.» During the l978-79 school year, thrwtwo fifth




' days so no data‘were collected On”these3children;_

The -58 second graders were part of the second fcommunity or unitu'Q

N

with1n the school and were grouped with first and third graders.' They

t,occupied two adJacent open instructional areas.: Varied groupings and
-materials were used‘during instruction at*Gradg"z'”and‘as‘evidenCEd‘some;;fﬁ
regrouping did occur during the observation’period'4 éi;tééﬁ[ébgefbggigﬁéffd
- were conducted during the study period. Target students Wefe’seleciedvifﬁyu

b

from a group of’ 28 students reported by the pr1ncipal to- be average or .}

below aver ge.' The two second—grade teachers who‘were interviewedﬂeach,f:gf

. reported two to six years of experience.Lm_;“m';,“L;f”;'”

School 428 1s a K-4 school in a K—lZ district located in a very f"“

'small rural community. Many of the town s adult residents commute to :

.

' larger towns 10-20 miles away or work on»nearby‘farms'or in“the town s‘T'

~one small:industry. There is concern about the declining elementary

' enroliment The school has used IGE since 197l' math andfreading in—‘/j7

, .

w4

struction follows an IGE model and social studies is expected to soon/

w\"

be reorganized following-IGE procedures. Staff stabilitd
" both fifth—grade teachers reporting seven or more years experience'ann
the second grade teacher three to six years.;lnu

o N\ iy
‘ In the Kn2 unit, instruction was provided separately

by grade For mathematics,\both second-grade ability groups were taught E
N

~

‘by one teacher for nine weeks while\the other teacher 1nstructed th o




4k

'unit, there are three potentia] fifth-grade\teachers but only one was
observed -As at Grade 2, instruction was generally provided in large
groups followed-by individual seatwork and,  as shownbby_fhe»observation':
records, students-were not frequently'regrouped by shill.needslwithin‘a
school.yearaorleven"across years," : ;, .

.School 762 is. in a large western metropolitan area in a neighbor—ii“'g

r =

bhood with a high proportion of adult residents on, welfare or: not regularly

employed, this is considered a Title I school About 65% of the students {

were Chicano with most others being black or of another minority group..ﬁ“

The school was K-6 and® had about 80 students in each grade.‘ Both ofi"y

the teachers ‘who were interviewed reported three to six years of teaching

N\ vexperience. _
: ., This school was the only one using DMP in the school district and

both teachers and administrators attitudes towards the program were. UA'

‘very positive. Manipulatives ‘and varied group sizes were used with each

v N\ -
'child s daily program~d1vided 1nto three sections--an individually L

prepared seatwork assignment, a,computation small group, and a DMP—

\

topic small group directed by the‘teacher.' DMP content was taught

\

in strands four days each week, and new students were pre—tested to o

¢

‘determine the1r skill needs. Tests and observational-data were obtainedbb”ﬁ

~.in each of the Grade 2 classrooms, however, since the Grade 5 staff :

declined to part1cipate in the study, no’ Grade 5 data were collected

‘“’”;:::\SChOOIS 904 and 905 are elementary (Grades K—3) andvintermedlate g-i?{

—_— Tr— . 3
(Grades 4-6) schools in\a county school system drawing on a. mixed
—

T —

‘4~4—~*§6cio—economic base near a larger southern\metropolitan area, both 7
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were Title I schools with fewer than 207 of the students being black.
Each school had about 625 children Because a bond issue had failed

classes were quite large and it was not anticipated that money would be,j

-,

: made available for needed expansion of the schools Ain the near future

"_The second-grade teacher reported having seven or ~more years experience,.,
'the fifth—grade teacher had taught only one full year prior to the study.f.-

The d1strict had approved “DMP and teachers could decide which

program they wanted to use. Within a program, however, teachers were . .
issued materials for their grade only and thus were quite conscious

of the distinction between a’ Grade 4-DMP topic, for instance, and a’

2

Grade 5 DMP\topic : Although students were regrouped by Sklll needs J
for reading instruction, they were not regrouped or cross—age grouped
for math. Manipulatives were used, especially at Grade 2 in which

DMP was the pr1mary program At Grade 5 DMP was used as a supplementary

. ( ,
program. One class was tested and observed at each grade.

School 906 is one of nine K—S elementary schools in a medium c1ty
that has both a large state university and an automobile plant.‘;ltc
serves about 350 children. The school's neighborhood has modest homesbvw;
. _w1th about ZOA of the children of non—white heritage.: The district
'_;textbook committee had approved ‘two mathematics curriculum programs,
leaving purchase decisions to be made by school staffs.f At School 906

Lo~

mJDMP had been used alone for three years.' At Grade 2, tests and observations_

wvere conducted in one: self—contained classroom of about 25 students. ﬁThe 3

two fifth-grade teachers team taught in a larger area with about 50 students'




Although students in this- group were regrouped by skill level across subject
"areas, they were not regrouped within a subject area, the math groups devel-
oped at the beginning of the year were'not substantially altered during the
observationﬁperiod. pThe same six children were alwayshobservEdﬁat'both_ S
‘Grade 2 and Grade 5. Since the staff at this schoolldid‘not partiCipatefT.”

in structured interviews, background variable scores‘could not be |
developed,' . | . | B
' " ScHOOL SCORES

Background variable SCores are shown in Table 3 for each school

~.

separately, averages for the threeAschool types and the total sample are“
. also provided -The first four variables (IOR, IOS GOS, and IPM) represent
IGE characteristics, the next two (TEXP and DB) were included for descrip—:ﬂ
tive purposes; the last two represent program use. 'fhif'f; - .k
( IGE/DMP '
.‘ Background variable scores for School 440 were midrange relative both tc

other schools in the study and to possible score values. The IOR score was

©6.25/12; GOs, 14, 75/24 108, 17/29, and IPM 52. 75/120 For DMP implementatic

/

;School 440 received 9 of\lo points; for program customizing, the school re—{
‘ceived a quite different .5 of 6 points. : ' e |

. . .0n three of the four background variables, School 593 scored high bothfw
relative to: the maximum possible score and relative to. other schools in the{’
study The: GOS score was. 18/24 IOS 26/29 and IOR, 9/12 For use of - thef
IPM, in contrast, the score was 34/120, second lowest in the study _A_t;iwj

o similar contrast emerged in the Rfogram use scores, for extent of DMP im--

plementation School 593 received the maximum lO points, for program customi-
f kS ) \ ) ,--‘ e

.zing, School 593 received l of 6 possible points, the second lowest score in




| ‘Table 3
Math Schools Background and Program Use Variable Scores for Label Groups B N

Scaled
- DB

ol IR (1% 105 (29) 605 (26)  Ime (120) \ TERP (5) THPL (lo)f’.5CUST‘(§fjj 

/DMP

) 6.25 17.00 1475 5275 4,00 2
3 ©9.00 26.00 18.00 39.00 '/ 5.00 6 o Ly
m . 7.62 21.50 16.38 . 45.88 4,50 - 4 9.50 .75
n) 1.38 4.50 1.63 6.88 S50 T2 '

'non-DMP

3 8.25 N0 27.00 13.25 58,00
1 10.50 ° N\26.00 6450 80.00
8 7.50 14.00 - 17.75 - 71.75
n - 8.75 22,33 12,50 © 69.92

.33 »
n) 1.27. 5.91 4,62 9.07 '

B~
.

N
(=)

1GE /DMP

~ 6.00 15.00 15.00 * 77.0q/ , 4.00 -
*1.00 0,00 . 10.00 . 46.00 4.00
3.00 500 ° 15.00. - © 17.00 - 1.00
no questionnaires o ' o

. 3.33 6,67 13.33 - 46.67 3.00

n) . 2.05 6.24 " 2.36 26,50 - . 1041

d Mean - 6.44 16.25 13.78 5519 3.92
) 2.94 9.3 3627 1995 1.16

=2 Oovln &N

imum possible score is giveh‘ in parentheses, -

-
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\ _
the study. Thus, School 539 seems to have the overt structural character-
~ istics of an IGE school but to provide instruction in a rigid mechanical
manner., . . ' - ' \'

. . o —— . o ‘ ) 2 :
IGE/non-DMP ) . . : -

‘Background variable scores'for.School 333 was quite good for I0S fd.

'~(27/29) and IOR (8.25/25/12), and méderate‘for GOS (13.25/24) and IPM

(58/120). These scoresgranked first, third,;fourth,:and fourth. in the

study. ’ On program customization, School 333, like five others, scored

. . Vo
1 of 6 points. g » \ ‘
School 421's GOS ‘'score was 6 50/24 IOWest in the DMP" study 3cofééi!’fgfj f

on the other three background variable% were quite different the IOS

score of 26/29 was second highest both\the IOR score- (10 5/12) and the_fv.ff

1

IBM score (80/120) were highest in the study. For program dustomization,

\ .
School 421 scored like six of the eight schools, 1 of 6 possible points.

s

Background variable scores for School 428 were midrange for IOR

\ :
(7 5/12), ' Gos (10 75/24), and 10S (14/29); the IPM score was relatively =

I
l

higher (71 75/120), and relatively closer to the highest score in the study.:v i
T :
For program customization, School 428 had a score’ of 3 5 out of 6 possible

points, the highest in the DMP study

Non-IGE/DMP
Background variable scores for School 762'varied from midrange for IOR '_ -
and IOS to high for GOS and IPM ‘ On IOR the score was. 6/12, sixth in the .
, study, and on IOS,,15/29 or fifth. On GOS,_t e school's;score was 15/18
- and on'IPM; 77/120; hoth of these:scores werehlecondfhighest} Schooi 762‘;t;$j;ii




#
5

. customization, the schools' scoreﬁwas 1/6 like that of five -others in

"Rather than reJect the idea that in schools with similar operating charac—w

' IGE is a synthesis of many: existing ideas, which, implemented together,j[

.'additional information, see Klausmeier, 1977.) It is. not surprising, then, ;
.. that schools not. self—labeled IGE have characteristics that one would expecti
',_in an IGE school..: : : : TR ‘

'
+

obtained the maximum 10 points for DMP implementation. For'program
. B t . R

the study.

On the three background variables that reflect school—wide and district—'
wide characteristics, Schools 904 (grade 2) and 905 (grade}5).had shmilar'_

scores with School 905 higher than 904. The schools differed more .and

904 had higher scores than 905 on two inatructional variables, use of

the IPM and extent of DMP implementation. Both Schools 904 and 905 as

‘

' well as four others in the study, had low scores on program customizing. S a

N DISCUSSION
For both GOS and IPM, the non«IGE schools averaged slightly above one
of the groups of IGE schools and had ranges that overlapped those of both
groups of IGE schools. - The.. overlap also occurxad with one. group of IGE

sc 6ols on I0S and nearly occurred on IOR, although the non-IGE schools '

averaged much lower than IGE schools on these variables.4 Thus for these

IGE—related scores, the label IGE school was not useful in grouping schools.%lg

teristics instructional time was used in similar ways and student performance L
outcomes. were sLmilar, we submitted the background variable scores to a. ,L] ?*‘

clusteryanalysis.

e T '

1IGE was not develOped or disseminated as a simple new idea. ‘Rather ;feﬁ

represent a comprehensive alternative to traditional schooling (For
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CLUSTER ANALYSIS

This analysis groups cases, in this instance schools, into pairs, = -

triplets,:and so on. The basis for grouping isvthe.scores on the

variables. Grouping continues until all cases-are combined; at each

step,_the school added to a cluster is the one with variable scores

least different from the variable scores of the eiisting cluster. The Ji.;

LIRS

g particular program used was, P2M, cluster analysis of cases (April 1977 'y;

st
fel

revision), from the Biomed1cal Computer Program series developed“at the

Health Sciences Computing Facility, UCLA, Euclidean distance was the

measure used; all variable scores were standardized

. Two clister. analyses

variables (IOR IOS Gos,

were-carried'out The firstluaed only background_ff
IPM, TEXP, and scaled DB). /For the second

/

analysis, the two program use variables were added/ Results of both

analyses are shown in Figure 5. Schools 440 and 762 clustered in both ‘

analyses with an amalgamated (combined) distance of approximately 1. 5

Q.- .
A

'In the analysis with background variables only, school 428 was added to

)
i
!

that_cluster with a.slight addition to combined'distance and,schools 333

and 593 clustered with a combined distance of 1.555; no other combinations:_f

with a distance less than

2.0 were formed.. In the analysis’using both

background and.program-use<variables,_different clusters>merevformed

A
’ variables, the results of
cluster of three schools,

Averagesifor the clusters

are repeated frbm.TaﬁleVB.

with”much‘greater distances.

Because the study design included prediction from background

the first analysis were used to specify one.
one pair of schools, and three outliers

are,shown,in Table 4; scores‘for the schools

to;permit.study ofgtheiresults, -



N o ;_ -

- C : Schoolé\' .
Amalgamated : S : o . . 3 R
distance 333 593 440 762\\\‘ 428 421 905 904 - :

1l L)
1.458 ; - \\
| 2

P S L \ o ,
: ‘ | . N
2.935 '

Background variables

Schools

Amalgamated = ' - ST
distance - * = 333 421 - '593_ 904

1.569

2.338 : —_—

3.008

3.378

Background and program use variables

+ . Figure 5. - Cluster groups and-disténces.




Table 4

Mathematics Schools Background and Program Use Variable' Scores for Cluster Groups .

a0
;\ R
\
- . : \ v
a : . . \ ' Scaled L
1 I0R (12) 108. (29) GOS (24) IPY (120) - \TEXP (5) 0B IMPL (10) cusT (6)
_ , . \ ‘ . C
\
Mp- , |
\ . .
7.50 " 14,00 17,75 71,75 4,66 2 0 3.50
A 6.25 17.00 14,75 52,75 4,00 2 9.00 .50
6.00 15.00 15,00 >~ " 77.00 4,00, 1 10.00 1.00
6.58 15,33 15.83 . 67.17 4,22\ 1.67 6.33. 1,67
) .66 1,25 1,3 10.42 .31 0 W47 4,50 1.31
on-DMP . |
8,25 27.00 13,25 58.00 4,66 6 0 1,00
9.00 26,00 18,00 39,00 5.00° L6 10.00 1,00
8.63 26,50 . 15.63 48,50 4,83 6 . 5.00 1.00
) .38 .50 2,38 9,50 17 0 5,00 . 0.
b 10.50 26.00 6.50 80.00 4,00 5 7 0. 1,00
b 1.00 0 .+ 10,00 46,00 4,00 2 9.00 100
¢ 5.00 5.00 15.00. 17.00 1.00 2.\ 4,00 1,00
: _ : \ .
Mean 6,44 16,25 13,78 55:19 3.92 3.25 5,25 1.25
2.9 19,38 -3.62 19.95 1.16 1,92 4\hb 87
B - - \
num possible score is given in parentheses. : ’ \‘.\"
Grade 2 participated, , : B L o ‘_ . \\ '

Gradé 5 participated, , , o ‘ P A




. The three schools in the;cluster average lov on IOR,  I0S, and
DB relative to the pair of -schools and high on IPM. The two groups are
not differentiated on GOS scores. Average scores on”I?M‘are quite

different for the two groups, although there is some overlap. School

421 resembles the pair of schools on IOR,“IOS, and DB but has a GOS &.

score much lower than any other school in”theﬂstudy and has the_highest
IPM score. 'Schools 904 and 905 are the elementary,and.intermediate |
schools in one rural district; scores fron School~§64‘will enter into

the Grade. 2 analysis and scores'from School 905, the Grade 5'analysis;"

.

These two schoolscare much lower than all others on IOR'and'IOS and

lower than most on GOS: School 904 is fairly lgw on IPM, while School ot

905 is by far the lowest in the study. o ‘ T - - coe
In considering the utility of these school groups; it is useful;

to review what.the”variable scores neasure.‘ DB is purelv7descriptivej"-

IOSlis a measure of the paper organiaation ofdthe;sdhool ratherfthanpthe'

actual operation; for example, IOS scores reflect, in part, whether;{'i
. - ! -
. ! :
staff and students are organized in mhltigraded units ‘rather . than

e

whether instruction is provided to multigraded groups of students.;
Three school features are represented in the IOR scores: parent‘visi#p

tation/participation district support for the school's reading program,’ﬁi |

e

and regularly scheduled meetings with representation of other schools.

. €

~ ; IPM ‘scorés are a sum of seven scores, each representing the school'

E

0 i - . N

implementation of one step of the IPM as follows.’ 1 setting schoolwidekiilf

instructional objectiveS,fé 'selecting a. Subset of those objectives for

students in teacher s instructional units, 3 assessing to determine:watff




- students"instructional needs

Variations in-IP t t.

"u tional‘objective.‘

the amount of“release time for'instructional planning.v
. \ . oy - } TR
Thus, the difference between two groups in IOR scores appears to -

be the only important consistent difference. It is. insufficient tolhfi.'

Justify analysis by cluster. /Therefore, analysis based on background -

!

and program use var1ables w1l% include‘seven different\schools at Grade 2
ﬁf and five schools at Grade 5-; R e

-

T R CON"LUSIONS “

anmination of the background and variabie scores indicates that

‘tf‘ \the original hypothesis, that diff fences in back round variables among ;if

e

types of schools would be useful i )redicting time use, means of

in*Lruction, and punil performance, is not sensible to test. The labels

._, : . vy

AR

ERIC

Aruitoxt provided by Eic:



_elementary/furriculum at;varlous schools.. Broken,down by,obJective,

- allocated ime informs us about the focus of instruction at:various

schools. However, not. all of thq time allocated to a: particular

)

irea is active learnidg time for the students.‘ A portion'fi.ﬁf

curriculu

of ‘the: t'me usually quite smal , is not applied to" the planned

topic,_d ring this time, stude} s might be making the transition i

wfrom the previous subJect, par icipating in classroom management

"'activitie » Or worklng on othdr content.¥ During the remaining time,i_wr

: in the content area, all students

are not a1 ys engaged in th‘ instructional activities, some may

be passing o"t papers, wait g for assistance, or simply not paying

attention.
In this c apter, time/is first discussed as- it was allocated tokgffﬂ

bthe general ObJ ct1ves.7 N xt observed time is discussed as a pro—»'f"

l'fportion .: loo a located 'ime.’ Available and engaged time are then

‘vdiscu3§ed -as propurtions f observed allocated time :"Finally data

7uare presented ab0u' vari‘ les representing the instructional process.
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”schools; P for-the.pair:of,schools;iandﬁ;r:(daéﬁ) ¢

“iAllocated Time L

use of thrEe grouping patterns,'use of three differen’ types of

f(Ol) and word problems 12) both had a substantial proportion of

The total hours of mathematics instruction per child and the

assignment of those hours to the ll general obJectives are given 1n fﬁ

~ . Table 5. Overall hours allocated during the 25-Week study e
:_ranged from Just over 40 at School 333 to over . 90 at Schools 593

" and 906. Clearly, add1tion and . subtfaction of whole numbers (04)

~is the heart of the second—grade mathematics Program, regardlessb'gif

'of curr1culum programrused ‘At the DMP schools, writing numbers

t1me allocated ‘At the non—IGE/DMP schools, over 10% of the time -

o~

'_was allocated to fractlons.(07) At the various schools, d1fferent
general obJectives had been. identified for add1tional emphas1s.

'kgeometry (14) at’ Schools 440 and 762, m1scellaneous topics (15)

‘at Schools 593 428 421, and 333, and other place value (03)

. also at School 421, At School 906 time was allocated to only -
”seVen‘of the eleven general obJectives 'at other schools, time wasf' -

'allocated to nine or more of the obJectives.

g




v AR Table 5 o L
S Grade 2 Average Allocated Hours. of Math Skills iﬂs%ﬁction'bg; Chiid S ‘
Over the Total Study Period

. N '

B '\\» - General Oﬁjecﬁivg

1 ' oy . .
o + -, .Other pl‘lace _ “Addition’ Do
‘Writing . Inequal- . valde or " and 7 i Muled-

! CLUSTER . Numbers ities nuneration  Subtraction “ plication 'I’ra\c::l‘b:ns“. ’ »l,"(_;epuiebtry-
SR oo - 02 03 | 06~ 05 o7 ST

"Hours % Hours - %  Hours 4% “Hours. % ‘Hours % “Hours' % " Hours: %

T o187 31 L8 5¢ 50 1 122 20 - = i3 1. 30 5 .15.0 25

P 14.2 15 1.0 1 ‘1.87 2 39.0 42 —-— - 1.6 2 5.2 6 "1‘6.5‘ 18 . 22,2 -
6.5 20 L4 2 L2 1 256 3~ —~ 12 1 42 5 158 20 Lz

T 3.2 7 3.9 '8+ 1.5 3 22,2 47 1.4 3 I 2,3 5 7 1.2 3.

- 301 .00 00 93 17 247 45 5 1 3.8, 7 31 6.7 1

P 3L .2 00T 18 4 26,5 64 2.3 6 2.3 6 1.7 4 oo
L33 14 3 42 9 25 S1 14 .3 2.2 5 2.4 5 6 .1

- 4.8 .10 3.3 7 - — A8 4 - 54 1 1 0" g6 19 .

- 102 1536 e e 26420 - o 917 11 4 — 345 3 3

T 5.6° 9 1.7, 3 4 L2l 36 25 4 83 14 99 170 g

, 6.9 10 ' 3.4 5 A0 233 358 1 7.8 12 .0 of iso 27 3.
9.2 16 2.5 4 4 1 187 33 .13 2. 3.2 6 1.8 3 -8.7.16 - 2.
3L L0118 Y3 38 49 122 200 3 350 5 83 12 11
7.2 12 2,2 3 1.9 3 24.‘3 39. 8 1 4.0 "8 1.9 3 1049 - 18 1.

cated time is ix’@icated by ~~; less than .05 hours is ihdicate.d b‘y‘.o.-‘ O+» #ndigatesilegq _:had 0.51.

loping this table,. it was neces‘sar)‘r to assume that time for each o'bjec_::i'v"e \iéﬁ_fa‘llocav‘tedv"eq'lvmll‘)" to all chﬂdrén, for. whom log's‘ﬁvefe“lizé‘intv:é‘inéd; |
18 hours were allocated duri~g one period’té addition and subtraction (04), that time-would’ have been ‘recorded as -3 hours per child where.logs

ned for 6 children, 2-1/4 hours per child where logs were maintained for 8 children, and so.on.” . -

w
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IGE/DMP. Each. of these schools“allocated'over-threefquarters,

~of the mathematics instructional time td”threé‘basié*bbjeetivés-‘

writing numbers (Ol), addition and subtraction of whol numbers (04)

and word problems (12)

On the average, each second grader at School 440 was scheduled

for 2 2 hours of mathematics instruction each week During‘the study

nearly one—third of the t1me was - allocated to instructionyinmwritingi

. numbers in expanded notation, one;quarter.to word Problems, and one‘
fifth to addition and subtraction of whole numbers. .Thus, three—iﬁn:
quarters of.the year s mathematics skill instruction was devoted to R
" these three basic obJectives and an additional lO/ to geometry. :
The time devoted to additzon and subtraction of whole numbers was
distinctly less, both in- hours and in percent of time, at School 440
than at any other school |

‘At School 539 3. 4 hours per week of mathematics skill 1nstruction

were scheduled, on the average, for each child At this school, as.

~at School 440, three-quarters 6f the allocated insrructional time i: |
'was scheduled for 1nstruction in the three basic obJectives but wgth

a different emphasis. 42% for addition and subtraction of whole' ;

_'_ numbers, 18% for word problems, lS/ for writing numbers. An .

_.additional 13/ of the instructional time was allocated to miscellaneous

" topics ‘such as time, money, and graphs, . .v L

Non-IGE/DMP, At two of these three schools, asvat,thevtwo
IGE/DMP schools,‘about-threeéquarters'of the time was -allocated to

the threeﬁbasic objectives; at the third, nearly two—thirds{ LAt'




1

least llA of the time at each of these three schools was allocated

f_‘to measurement of length and capacity, much more time'

P

. schools

At SCh°°1 904’ on tne average, each child was scheduled for l ijgli'bf

" hours of mathematics instruction each.week : Time was distributed
 across the basic objebtivesiin the:following~manner" 444 to addition fﬂ"A”

and subtraction, 137 to word problams, and 10% to writing numbers. -

:-Measurement was'scheduled-for 11%.
| At School 906, 3.3 hours of mathematics instruction ‘was, scheduled H
~ on the average, for each child.each week. Word problems were‘allocated
| 38%,; addition and subt~raction 292;-"wr1ting numb_ers, ~1_1/,. An additional -

11% was allocated to: measurement

Second graders at School 762 were scheduled for an average of 2. l fr

Jf"

hours of'mathematicsvinstruction each week.' Of this time, 364 was
allocated to addition and subtraction, 174 to word problems, and 94

:to writlng numbers Measurement was scheduled for 14/ of the time atv

o

-

this school and geometry for llA
IGE/non—DMP At these three schools,laddition and subtraction

‘was the only basic obJective to be scheduled for a large proportion-g_n{
of . time and the proportion was larger than in the other two types of
schools The miscellaneous t0pits such as‘time, money, and graphs )
ﬂ ,;' 4were allocated fairly large proportions of time at two schools,gone E
- ‘of which also allocated considerable time to placekvalue and numeration.”£3v

\\ At the third school in this group, the relatively little time not

-\ RS
o \\allocated to addition and subtraction was spread among four other

gobjectives including the miscellaneous topics g_*'_ . et R

Y




At School 333, an average of 1, 5 hours per week was allocated to
. mathematics instruction.- The strong emphasis on add1tion and subtrac—l.},;
tion is evidenced by its allocation of. 647 of the instructional time.:

Foﬁi other obJectives were allocated between 5/ and lO/ of the t1me

E miscellaneous;topics,'94, ultiplication, fractions, and geometry, 6/;ﬁ
each, . - B o B o

At School 421, an average of: 2;hours was scheduled forbmathemitics
instruction each week. Addition and subtraction was allocated 45/ oft:
the time; miscellaneous.topics_and place value,.l7A:each Fractionsnd?i
"Were’allocated 77 anddmeasurement, 6%. . : -
At School 428, on the average children were‘scheduled for l 7 'ff;:l';

'hours of mathematics 1nstruction each week Addition and subtraction fu,“”

| was allocated 47/ oF the total time, miscellaneous topics, l9/.

least 5% of the tnme was allocated to each three additional obJectives"jfl

at this school: 5/ to measurement, 7% to writing numbers, and 8/ to

K

inequalities;‘

g

ProLrtion Observed
The relatlonship of observed time toklog allocated time is‘shown
in Table 6 ‘As was stated earlier,,18 or more formal observations |
were made 1n each second grade during the 25—week study. Since testing
‘occurred in‘six weeks dur1ng the period that teachers maintained logs

of.allocated time for the target students, observations were made 4in

. most of the remaining 19 weeks.



. . Table 6

‘ Relatiunship_df A]_.ldcla_t'edal'imef-a‘nd Obsetvéd Time .by Ob_'lect;lve,‘ o

Ob’sgwatiuns e Lo Gen_é:ai Ob.j'é_cti;Ag'"eéj

© et oo Other place o CAddEfon . Vel T e o R o

"% of ‘Writing Inequal- .value-or’ and U oo Multde .. 0 Measure- - -Word, - “Appli~-

CLUSTER” . Total Allocated .Numbers . itfes  numeration = Subtraction plication’ Fractions® - ment - -Problems. cations. -
No. Hours  Time 01 02 03 - oo eS0T Ul I g

X A R 3 A IR X 25,15 -
P20 %466 13 15,13 L1 2,0 42,69 empme 2,6 e 8

T 18 3.9 15 7, 8,12 3,7 LS 3 1,0 - Sl - 3,em
- 18 47.48 12 LY 0, 179 45,47 1 17 '
P20 59.50 21 1= o 4,5 6,6 6,5 8,5

A\

- 6627 26 10,10 . T6 e 44,35 S | T Y T T L4
- 220 9. 15 1,00 Gy | amyee " 29,26 My mepee L 3B40 4,3

. o R ‘ ‘ , I L
T 31 9%.18 22 9,5 3, 1,7 - 36,49 4,1 L R 17,13 11,=-

h general objective,. the proportion of allocated time is given first; followed by the prqpur_tién of _ubservet_l_time. v

7

O
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Overall from 12/ to 244 of the 1og allocaced time was" observedv’
- In most cases, the relative emphasis on general obJectives that was

shown in the logs was maintained in the observations, for example,

o

'.:for ObJective Ol little or no instructional time wasvobServed in.;ﬁﬁ?%"j
':these schools in which a small percentage of time had been.allocated,éf
and approx1mately the same percentage of time was logged and observed
bwhere 10% or more of the 1nstructional time was allocated to Objective

Ol.f o ~'i | SN :_fxé.bﬂ;"'uj

»

"Nonapplied'Time,;Available’TimeLand'Engaged.Timecf

Formal observations ‘_were ‘made durin'g the Etim’e periov-d 'i‘n‘ Which
mathematics instruction was ‘scheduled in _each 5scho’ol. 'ﬁIU)ata- on'. fime_ .: ST
u‘Selwere'developed from*these‘observations. Briefly, the time use }fg';,L:};
variables are as follows:.lnonapplied time, the portion scheduled
.f°r but not devoted to mathematics instruction, available time, thei’li

difference between scheduled observed time and nonapplied time,l'“

irengaged t1me, the portion of available time that students_were

observed to be attending to instructional activities.?b(These
var1ables are descr1bed in more. detail in Chapter II D).
As shown in. Table 7, the percentage of: nonapplied time,

-_and of course available time, varied among schools with the

. @ 9

o pr1mary source of variation being School'762. Although the pair

'fof Schools 333 and 593 seem well matched Schools 904 and 906,‘outliers
~

in the cluster analysis, are similar to them. Schools 428, an_

outlier, and 440, one. in the triplet, are alike in nonapplied

‘and available time.'

’
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- o Tmue7

Nonapplied Time, Available Time and Engaged Time o

‘as a Percentage of Observed Allocated Time, Grade 2

O | WA RN S Ly
T o . . Nonapplied ' . . T T
Tes LT ‘Time - Available Time Ai;Engaged Time

o Total ; Total Range for PTotai . Range for " ,
SCHOOL CLUSTER . Study’  _ Study Periods A-G Study - Periods A-G :@

'J

I

" IGE/DMP. . . S
440 T 10 91 . .86-95" 60 . 54-66
593 P 4 96 94-99 " 69 : . 63-77

Mean 7 93 . 64 S

IGE/non-DMP

428 - ST 7 93 - 88-100 “75750 L 60-847
\ 421 - B V'S 86 - 74-91 46 . 34-69

2% . 333 P S 94 9199 70 . . 49-80

' Mean - 9 91 SR 64 :

G e T L

non-IGE/DMP , o T
e 904 L = 5.« 795 84~100 . 72 . . 63-80 .
T 906 . ~-. 4 . 9 0 93-99 . 66 . 58-73 ;.
= 762 T " 39 61 46-85. - 40 .. 34259 -
Mean o 16 84 . . 59 o

- f\ +«  Triplet Mean - 19 82 C -‘fﬁ,,' 2 70',';.:

o' PairMean " 5 95 - 55

-
..

-~ Grand Mean - S 8. - . 62

At




“ N . 3 ‘. “.’?.
'ffgﬁ .' At both Schools 762 and 421, students were engaged in instruc—. &
tional act1vit1es during less than half of the observed /}docated

Y time. At all other schools except School 400, students ere engaged';:;l 3

during two-th1rds to three-fourths of the observed all'cated time.:;iiyf:;m:

8

, \The pair of Schools 593 and 333 had very similar enga ement rates,kt
. l . : ,.| g

69/ and 70/ respectively, with the other three schools diffeJing by;;f*

a few percentage points. Again, analysis seems - appropriately . ifﬁ”'
i S
_ conducted on indivldual schools, rather than on. label or, cluster '

° PO

.

" groups, .

The allocated instructional hours for each child from Table 5

.and the overall percentage of engaged time from Table 7 together

‘e

provide’ estimates of the time allocated to mathematics instruction each‘
- week and the average engaged time for each child (Table 8) =
At Schools 593 and 906 nearly_4 hours were allocated'to'mathematics,

instruction each”week about 45 minutesfa day. _This allocation,is'.

5 (

highest in the study, half again as much as at schools with the next
‘highest allocation. Because the engaged rate was’ fairly high at these '

’schools the estimated hours per week cf engaged time is also highest

o -

in the study, about two and one—half hours a week T :'“5_ c T

At Schools 440, 428 and-904, about one'and‘one—half‘hours a-week

v N . *

are estimated for engaged-time. Allocated hours Were higher at SChOJl

440 but the engagement rate at that school was low enough that estlmated

"engaged ‘time for that schoul was the same as that for schools with

207 less allocated time..
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.+’ Table 8

Estimated Hours Allocated and Engaged for Each Child Each Week, Grade 2

Hours Al}ocated'per_child'::gﬁngéggdfii#g

T - S ..  Estimated
“§.  SCHOOL CLUSTER  Total Study® Per Week . %  Hours/Week'

o 440 T ©60.9 . . 2.4 60 vl o o
593 - F 93.7 - 3.7, 69 2.6
Mean : - 77.3 3.1 65 " 2,14"

. -

IGE/non-DMP - c

428 T 46,9 . 1
421 - ' 54,6 - -2
| 333 . P - . a2 .1
- Mean _ Lo "47.6 1

9 75 1
2 " 46 1
6 70 1.
¢ 64 1
" non-TGE/DMP . |

- 904 - - . 49,6

| 2, 72
" 906 > - 91T 3.
‘ 2
2

0o - i
7 .66 . 2
7" 59 1

?{ .762° T 59,8

Triplet Mean o Uss.9 v 2.2 Tsg Tt alge e
' 'Pair Mean‘ T ,FED;/._57.5' ST 2,7 : 70 ;;Iii;§ ;’Pﬂ: v

”5 . ’ ¢rand Mean L j. . -’ . 62.3 v = . 2.5 ' ) 62 1-6

==

2
H

aFrom f?bleQS;

bFfom Table 7. |




N : ) )
"

. N ' . A ' o
el About an hour Inweek was the estimated engaged time at ‘Schools

421 333 and 762.‘ Ihe effects of engagement\rate are even more"
l ’ :

N dramatic for kh}s Eroup of SChOOLS, with the least time allocated to
.i"mathematics inmrructfon af SchOﬂl 333 and the most time estimated.
i- plengaged each wéek e o 7'- “ - ‘l_ |

Heans of Instruction
‘r :evof the three group slzes and threevprimarv types of materials

LN

s
. |
1

,'"'

'%~foud incidence of teacher and eruﬂen nteractions are summarized in f'_
\

‘—,5' Tabla 9.' ror uone of these instructional variables did a consistent

gpattern emerge.for labwl gvoups or for cluster groups.~ Average.n.

n
h

"differencae.due to one or two. extrewe ecores and overlapping ranges '

3¥::show that individual work was observed for a! smaller proportion of

'h"f;jof the‘non-DMP Jchool Lhe two very low proportions are from DMP
: , “y v

'*:j_Schnbls-ééo and 904 while the one very high proportion is from non—}

'?;_f§}ubm Schﬁol 333,,, |

milarly, from the means for the triplet and of

Q

ERIC

P e

‘ﬁ:are tvpic@lfof he label grOunh.. For example, although the averages ¢'j

-

.time at th@ DFW schoois, tnc rango of the DMP schools overlaps the rangei‘




Insttuctional Proces SVariables_as:a.Percéntage-.

of Available Time, Grade 2

‘Group Sizes Mhterialsb", .Interactions

._..._m‘_..___..__

]

<

- | - Paper  Manipu-
SCHOOL : CLUSTER Individual Small| Large

Special ~lative  Print Teacher Student

1GE/DMP A o . ,\ ‘

440 SRR SRS Y- S R & 1 Y 77 45 0 . 25
7
9

—_
—

7593 P 65 28 51 5 . 44 9
- Mean . 520 39 64 25 22 . . 17

IGE/non~-DMP _ . - :
428 T 61 2 - 37
o421 ‘ .. 69 20 12
-4
9

Cot 45 9

333 P 82 15 ,
7 15 13

- Mean A 71 21

non--IGE/DMP - . | 3
904 - - 57 . 4 38 -
%06 - 34 .22 4
762 T 56 6 38
Mgan | . . .49 . . 11 " 40 .
Triplet Mean - 52 6 41
Pair Hean o T4 16 22
Ground Mean - 58 ' )10- 33

8 31 12
76 11 19

36 i 15

3 - 45 9 1w
22 17 . 14 T 9l

/
{
i

??ércenté'may not sum to IOO[due to~r7undingt

?Pércénts fieed not sdm'to i00. o /-
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Paper—and—penCil materials are used ouerbthree-fOurths of the
time in seven of the eight schools and over half of the t1me at the.
eighth School 593. That school and School 333; paired in the
cluster analysis, are similar in'their low rate of use of.manipulatives

and high rate of use of printed materials; at'Schoold904 materials

were similarly used.
At Schools 440, 428, and 421 printed materials were rarely used

At School 440 manipulatives were in use nearly half of the time but

i

only about lO7 of the ‘time at the other two schools.

Variability was greater in proportion of teacher interactions

.

than in proportion of student interaction. In addition, there was

generally a larger proportion of teacher interactions than.student'

~.

interactions. At the two exceptions to the latter observation,_

’

. Schools 593 ‘and 333, there was. little difference in the percentages,

a very small difference in the two proportions also*occurred at

School 42l. _ -
Interactions were observed about'207 of the time in most schools.
At Schools 440 and 906, interactions were observed about one-third

LY

‘ of the time.

Tl
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Time Use 7"n Grade 5 . ;

Time allocated to mathematics instruction, the amount of time teachers

intended tc spend on various mathematics topics,is a gross measure of

opportunity to iearn.‘ The.number.of bours ‘allocated overall indicates

the" relative importance of mathematics in the elementary curriculum at

vericus schools. Broken down by obJective, allocated time informs us

- about the focus of instruction at various schools. However, not all of<~~-w~~~%¥~
the. time allocated to a particular curriculum area is active learning

time for the srudents. A portion of the allocated time is not applied

to the planned topic' during this time, students might be making the

transition from the pxevious subJect, participating in classroom manage-

ment activities, or working on ‘other content. During the remaining time,

NN

that available for'instruction in the‘Content area, all students are not
always engaged’in the instructional activities, .some may be passing ‘out
papers), waitlng for assistance, or s1mply not - paying attention. - . ' S
| In this chapter, time is first discussed as it was allocated to the .
general obJectives——this data comes from teacher logs. Next, observed
allocated time is discussed as a proportion of log allocated time. Avail—
able and engaged time are then discussed as proportions of observed allo—
cated time.~ Finally data are presented about variables representing the
instructional process* use of three grouping patterns, use of three
different types of . materials, and the relative amount'and origin of talk
in the classroom. o o

Summary tables in this chapter are derived in part from data given

- by Nerenz and Webb (1980b l980c) and Webb and Nerenz (l980a) e -

The tables are’ arranged by label group (IGE/DMP IGE/non—DMP
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and non-IGE/DMP) with cluster group indicated by T for the two schools

-originally in the triplet, P for the pair of schools, and ~- for the two

others.

- Allocated Time

The estimated total hours of mathematics instruction for each child

. . $
and the assignment of those hours to the general objectives are given in

Table 10. 1In developing this table it was necessary torassume that

o

"time for each objective was allocated equally to all children for whom

logs were maintained; that is, if 18 hours were allocated during one
period to.Division (06), that time would have been recorded as 3 hours

per child wheée logs were maintained for 6 children, 2-1/4.hours per-

"child where logs Were maintained'for 8 children, and so on,

-

Overall hours allocated during the 25-week study ranged from nearly
70 at School 593 to over 90 at School 440. There was no general pattern
of instruction differentlating the’ label groups, although the non—IGE/DMP

i
schools wero more similar than the other two groups. The cluster groups

‘were s1milar in breadrh of ins*ruction- at Schools 440 and 428 from the

1

triplet, some time was allocated to all 12 general obiectives; at the
pair of Schools 593 and 333 time was allocated to 7 and 8 general objec~

tives, respectively. At School 906 time was allocated to all obJectives,n

~%and at School 905, to 10 obJectives.

Division (06) was the only general objective to which all schools

'allocated a'substant1al proportion of time. All schools except School 593

~.

also allocated at least 10% of the time to Fractioms Computes (08). At

School 593 a third'of theﬁtlme was allocated to Decimals Computes (10),

~.

RN



Table 10 s . .//,
Grade 5 Average Allocated Hours of Mathematics Skills InQLtpction

per Child Over the Total Study Period, by Objective

i o General Objective.

04 05 " 06 : L07 08 09 10.

SCHOOL . CLUSTER Hours 4 Hours b4 Hours - % Hours % Hours % Hours % Hours
IGE/DMP - » o

L 440 T 2.7 3 1.0 12 16.7 18 28.0 . 31 13.3 15 3 ot - s
593 P 3.0 & - - 18.9 27 13.8-, 20 4.7 7 1.1 2 22.9
Mean . : 2.9 5.5 ‘17.8 20.9 9.0 .7 11.7
IGE/non-DMP - ' . ) ) '

428 T 9 1 " 85 10 ‘16.7 20 17.7 22 8.5 10 2.8 3 6.5
333 P - - 6.4 8 13.0 15 5.6 7 17.6 21 - - 3.0
Mean ) .5 7.5 14.9 11.7 13.1 1.4 4.8
non-IGE/DMP

905 - 61 22.0 29 14,6 19 8.4 11 20.0 26 3 o 2.3
906 - 1.3 2 180 1 w2 12.9 15 ' 14.5 17 4.5 5 1.5
Mean 1.0 26 174 10.7° " 17.3 2.4 1.9
Triplet mean © 1.8 9.6 6.2 2.9 . 10.9 1.6 3.5
Pair mean i . ’ 1.5 2 b7 9.7 11.2 .6 13.0
Grand mean 1.4 . 110 16.7 lih 13.1 1.5 . 6.1

Standard deviation . 1.2 . 8.0 2.6 2.5 5.7 1.8 8.5

NOTE: No allocated tix: &a Zmc.iated by --; lese -than .05 hours is indicated by .0. 0+-indicates less than 0.5%. .

88 .

O
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Table 10 . (continued)

. ‘ N t
. '.\\l °
\\,\ General Objective
_ o 12 - 13 % 15 TOTAL
L ' CLUSTER ~ Hours 7% . ‘“Hours % ~-Hours % Hours &  Hours ¥  HOURS
| | T 49 5 243 L8 2 37 4 56 6 90.9
s.- R | - - - s . - = 49 .7 693
a | 2.5 L2 9 L9 5.3 80,1
. B . \~\ N . :
on-DMP . \‘\ _ _
" T 32 4 32 4 L1137 5 94 1 g2
P - e= 4B 6 -LJ\\ - 195 23 152 1§  85.1
n . 1.6 4.0 6N 1L6 '12.3 83.7
' \, ; :
GE/DMP .- | - N |
- -— - 36 5 S — \4.2 5 0.9 1 769
\ |
~ 67 8 L6 2 10 .1 N5 2 1.6 2 8.2
n . 3.4 2.6 .5 | 2\9 1.3 81.1
. \ .
et mean 61 S us 15" . 3.7 \\ L1566
nean - 2.4 - 9.6 .\ 10.1 77.2
/ . .
mean . 2.5 ¢ 2665 5% \6.3 81.6
ard deviation. 2,y 1.7 - 7.1 5.3 7.6

ZL
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much more than at the other sch?ols; -Instruction at this school was focused
on obj;ctives 06, 07, and 10 toawhicﬁ 80% of the time was allocated. At
.ghrée other schools, diffefent dbjéctives were emphasized in addition
~ to 06 and 08: "at Séhool 440 ﬁéarly_one—third of the fime was allocated
to Fraétions-Concept (07) with the result that nearly half of the time
was allocated t0'fractions; at School 333 nearly one-fourth of the time
Qas'allocated to geometry and another 18% to miscellaneous -topics; -at
School 905, Multiplication (05) was the additiohal general objective
to which a large proportion of time was allocated; é9%.' At Schoois 428:
and 906 the proportion of time aildcatéd to objectives was never ex?remely
iarge. ) |

The very small proportion of time allocated to.Word Problems (12) and
Applications (13) is diéappbinting. These objectives comprise the aggre-

gate objective Problem Solving which, for most adults, is the primary ;

application for mathematics in school.

Proportion Observed

The relationship of log allocatea tiﬁe aud‘observed time is:shown in
Table 11. From 16 to 21 formal observ#tioﬁs were made in each fifth
grade during the 25-week study, representing'ffom 13% to 167 of the allo-
cated time. In most cases, the inst;uccional emphasis shown in the logs
was maintained in the oBséryations; that is, a large proportién of the ob=
served instruction conéernéd those -objectives to which a large proportion ]

of time had, beérn allocated.-



- Table 11

RelAtionship of Allocated Time and Observed Time by Objective .

’

Observations . . General Obje,étive

. . - . Total 4 of o .
SCHOOL CLUSTER No.. Hours Alloc. Time. 04 05 06 07 08 09 10 11 12 13 14
IGE/DMP ) -

440 - . T .20 108.80 15 3,4 12,10 18,23 31,28 15,14 O4,~ " 1,-- 5,3 3,5 - 2,2 4,7 -

593 T 20 73.92 13 by=m ==pm= 27,26 20,34 7,4 2,e= 33,29 emjem  ooyem R ——
1GE/non-DMP '
. 428 . T 17° 79,23 16 1,1 ‘10,6 20,34 22,24 10,4 3,5 8,3 4,~= 4,e= 1,25 5,

333 B 16  65.09 13 --,—— 8,12 15,16 7,2 21,18 --,2 byl mm em 6,5  —=,a- 23,25
non-IGE/DMP -

905 , - 21 70,18 15 1,-- 29,33 19,27 11,13 26,20 O+,—= 3,4 ==, S ,ee my== 5,3
906 - 20 99.00 15 2,04 21,27 24,17 15,21 17,10 5,3 2,5 8,11 2,3 1,3 2,1

NOTE: For each general objective, the proportion of allocated time is given first, followed by the proportion of"observed avail‘-‘. _(:‘

able time,
92

O
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. Nonapplied Time, Available Time, and Engaged Time

Formal observations were made during the time period in which mathema-

. tics instruction was scheduled in each school. Data on time use were developed
from rhsse observationc. Briefly, the time use variables are as follows:
nonapplied time, the portion'scheduled for but not devoted to mathematics
instruction; available time, the difference between scheduled ohserved

time and nonapplied time; engaged time,'the portion of avaiiable tine

that students were observed to be attending to in;tructional activities.
(These-variables are described in more detail in Chapter I1.)

As shown in Table 12, the percentage of nonapplied time, and.of course

N

availabie time, did not vary greatly among schools, The 1argest percentage
of . nonapplied time- was observed at the two IGE/DMP schools which were similar )
to: each-other. The non-IGE/DMP schools also were similar. No other similari-
ties in nonapplied time occurred-—label groups or cluster groups ' The smallest
percentage was noted at Schor .3, which had a consistently large percentage
of available time across inst: - -nal periods. | |

‘ -Variability among schools increased for engaged time. The label
group-of IGE/non-DMP schools were similar'to one another and had a
higher average engagement rate than the other label groups. The pair of
Schools 593 and 333 were similar and had a high- engagement rate Schools
?40 and 428 from the triplet had the lowest and highest engagement rates
respectively. At School 593, the engagement rate was most consistent
across instructional periods, ir was suffrciently high that the ”
second highest percentage of '31ued t\ma was )bserved there, even though

the percentage of available Limo hao lecn ir;esr

95
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Table 12 -
Nonapplied Time, Avaiiable'Timé, and Engaged Time
as a Percentage of Observed Allocated Time, Grade 2

\I - . ' AvailabléfTime ’ Engaged . Time
, - Nonapplied/ Total Range for . Total Range for'.
SCHOOL _ CLUSTER ' Time 3tudy Periods A-G  Study . Periods A-G
IGE/DMP |
440 . T ' 8 92 . 83-99 56 ‘ 45466_
593 \ P 10 90 . 87-96 75 70-80
Mean l; S 9 . 91' . 66 - y
IGE/non-DMP ’ | ) .
L28 . T 5 95 77-99 78 - 63-85
333 p 2 98 . 96-100,J‘ 74 . 66-82
Mean _4 : ;\ 4 97 R 76 |
non-IGE/DMP
905 ~ - 4 96 90-99 72 - 69-80
906 S 6 9  89-99 64  51-74
' Mean | . .5 95 68
| \
Triplet mean -7 94 /67
Pair mean C : 4 6J | 94 : ; . 75 _ .
Grand mean: _ ‘ ; 6 | 94 o 70 .
~Standard deviation ' y/ ' 3 A 3 4 8 o ;J'J

‘.NOTE%J Available time’'and engaged time are shown separately for each instructioﬁa;
’ period in appendix Table M5LTU. Nonapplied time is.broken down by type in-
2 . appendix. Table MSNAPT. : o \\




//The allocated hours of instruction from Table 10 and the overall

9

percentage of engaged time from Table 12 together permit estimation
of the average weekly engaged-time for each_child (Table 13). There

. was less variability among.schools ln engaged time than lq allocated time.

\ The IGE/DMP schools had the extremes in allocater “ours and the

. lowest average engaged hours, only slightly below tt. . ..  [GE/DMP schools.

vl

ihe lGE/non—DMP schools were average in allocated tlmc tnd superior to the/

b}

DMP.schools in engaged hours.

j o N
‘Means of Instruction

.-

\

n

;]r The IGE Instructional Programming Model provides for the use of/a

-: variety of group sizes and of’ instructional materials to meet childrep s

i individual instructional needs. Developing Mathematival Processes was

. /
.developed consistent with the IGE philosophy, in addition DMP was based

.on the belief that children best learn and apply mathematical ideas by

working With phys1cal matenials.

v.

Thus, all schools were expected to use

l

; :
‘ Ea variety of group sizes and materials ‘with DMP schools using manipulatives

l

. N to a greater extent than non~DMP schools. "Student 1nteractions_should

increase with increased use of small groups.

- - Use of -the three group sizes and the three primary types of materials
\\ and incidence of teacher and student 1nteractions are summarized in
ITable 14,

In use of the three group sizes the two non-IGE/DMP schools

!

are similar to each other and ‘different from the othdr two label groups;’

'only in use of small groups, however

e

inoiyidual\school scores.- The IGE/DMP schools ha7/a much higher rate of

» is there no o erlap in the range of

' teapher interactions than the other two groups.//The pair, Schools 593
. // .‘ \- . - -

\

&




Table 13
s Estimated Hours Allocated and Engaged for Each

Child Each Week, Grade 5

<

A

— — :
! ' Hours allocated . ' L
\ per child o Engaged time e

—

v Total Per week i _ . Estimated e
o - SCHOOL _ CLUSTER  study®  for 25 weeks ' Percentb ~hours/week

W

IGE/DMP
440 T 90.9 3.6 56 2.0
593 | P 69 .3 . 2.8 , 75 2.1

Mean | . 80.1 . [ 3.2 .66 . 2.1

IGE/non-DMP S R |
428 , T 82.2 3.3 8 2.6
333 P 851 . 3.6 - 74

~ Mean “ 837 - 3.4 16, 2.6
‘ noh—IGE/DMP_ o ‘ oo

905 - 76,9 3. 2 2.0
906, _ - 85.2 . 3.4 o 6k 2.2

ﬂeaﬁl )

Triplet mean
Pair mean . \ .
: .grand‘méan' 2:

Standard deviation

~ ®From Table 10.
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Table 14

Instructional Process Variables ASVaYPercentége of Avaiiabie:Time; Crgdé‘s_'

o Group Sizesd S .7_. Materialsb - . i ,fIﬂtéféctionSbﬁ;t{f

Paper 6

\ (CLUSTER  Individuel Small Large. ' Pencil ~Manipulatives Print Teacher Student -

¥ 0 & s . 0 63
52 - 3 46 85 5 L% s

75 R T T

e owoou g Ll e

- 5 16 9 9% 1 55 7 . 10

| 8 . 13 10 92 D A S S
mean - / 59 & - 38 0 7 30 16
o 1 | 69 1 -:‘:3_1 89  ‘: 0 : '43‘_,‘; 16 -
an BT 5.3 2633 90,00 46T 4650, 13.00
“deviation 21,66 6.11 hios :h634§"“;  "s-iﬁﬁv»“fg_ 22;6§£{1Qf6

s may not sum to 100 due to rounding, =

s need n0t~sumfto 100, ..

'xlzs;é7étv,i; _“ﬁ
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and 333 were ' alike in their nonuse of manipulatives. Overall, there ° "f lf‘-{i:
is no pattern of instruction_that-can be attributed to labels-or to the
cluster‘groupsf

-

As noted above, at both non—IGE/DMP schools small groups were ob—
served more than at other. schools. At Schools 440 and 906, both DMP
' schools manipulatives were used more than at other schools.E Even at»
these schools, small groups and manipulatives were used less than expected
Individual work was dominant in all schools except School 593' at
| School 333 it was essentially the only instructional group.' These two k

schools,were also the extremes in use of large groups with School 593

using large groups: 627 of the time and School 333 never using large groups.p

Paper and pencil materials were in use nearly constantly in all schools;*hlﬁ
manipulatives 'as noted above, were used little if at all. In materials jf”i;
use school showed the greatest variability in use of print materials,";‘

v ranging from less ‘than. 107 of the time ‘at School 440 to nea ly 707 Pt o
School 905. ' | | | |

At School 593, teacher interactlons were observed nearly one—third
of‘the time, more than the total interactions observed at any other
schooln School 333 was quietest, with interactions observed only 8/

.of the t1me. There was greater variability in- the proportion of teacher

finteractions than student. ‘ _
PR N , . . N .".
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'Achievement'Results‘

All gene}al objectives and aggregate objectives were identified
in'Table 2. Those represented in the achievement monitoring tests are’
listed in Table 15 along with the number of items contributing to

\

the score for each general obJective and aggregate. Scores are reported '

. as proportions of actual number of correct responses to possible
N : N N
. N v
_number of cortect responses. For aggregate objectives, scores are

Y

.weighted averages of the scores for contributing obJectives.‘5For_‘ '

example the score for l6 Place Value and Numeration, is the Jum of
\

.8 of the score for Writlng Numbers (Ol) and 2 of the score for f'

Inequalities (02). For 20, Prnblem Solv1ng, the score is the sum

of 6 ‘of the score for Word Probléms. (12) and 4 of the score for '

Applications (l3).

Grade 2

Q

ERIC

Aruitoxt provided by Eic:
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Table 15

Number of ItemB.Contributing t6 Achievement Scores

'\\\ . : _ for the IGE/DMP Comﬁarative Study

" _ - - - Number of;ItemS

“General Objective - Grade 2.~ Grade 5 -

AN - .
01 ﬁ;iging Numbers - _ 16
02 Ineqhq}ities L 4

N

. \\ : . . .
16 Place Valug and Numeration 20

04 Addition/Subfraction 20 . 4" Fel
05 Multiplication \\\ ' ‘ R b
.06 Division N S .8
17 Operations (Whole Numbers) S0 20 ' 24
VP B N : o
. 07 Fractions Concept: S . 8. ‘ X2
08 Fractions Computes ? \\\\; S 8

18 Fractions | ' ‘ . 8 - 20

09 Decimal Concept . N  .¢,“4
10 Decimal Computes . v ' 5\\\ 12

19 Decimél Fractions . L \g

11 Measurement E 4 ' ~

12 Word Problems S 12 8N
13 Applications T 8 .- .. 8. N

"20' beblém_Soivihg S




Table 16§ ¢!
; Achlevement Results for the Grade 2 Schools . B . o R
Obective 01 Objective 02 - - Objective 16~ Objective 04/17 ~ Objeccive 07/18

. Resi- - : Resi- ’ Resi~ S - Resi= 07 77 Resle
}CHOOL CLUSTER 1 8 ' Change dual 1 8 Change dual "1 8 Change dual 1 8 Change dual 1l 8 Change dual. - B
GE/DMP ) _ R , ‘ A
ao ST a9 W78 +29 407 .24 .57 433 =06 .44 74430 . 407 .32 44 412 . -.08 . L34 .54 +.20.
593 P .58 BT 429 .07 .40 .B4 4.4k 414 .5§ .86 +32 . 407 .40 78 438 414 .SLLS56 405 =
Mean ‘ .54 .83 +.29 T.327.70 +.38 L4980 +.31 #3661 425 . . 42 .55 .13
GE/non-DMP _ ‘ - ‘ v 4 ‘ L
428 T 48 .71 +23 401 .31 .60 +.29  -.06°0 K3 .69 +.24 401 .32 .46 +.14- .06 ALy 4l .00 =13 0
421 = A9 LT 427 -00 43 .78 435 406 .48 .72 +.28  4.00 .35 .53 +.18. =04 159 .67 +.08. .08 . "
333 P62 07 415 07 .36 .79 443 400 .57 77420 -.06 .43 61 +18 -0 .52 .53 4,017 .04
Mean : C 53 .73 +.20 37 72 435 50 .73 423 37 .53 416 SLoLSA 4030
-l /oK o | | R Bk
904 s Sl W73 w22 -00 41 .72 KL K01 49 73 26 =00 W31 54 423 404 .30 .60 +30° 4,000
906 - .62, .84 +22 4,00 .27 .73 4,46  +.08 - .55 .82 427 401,370 .63.+.26  +.03 .38 .59,_‘+.v21=’s‘,+.o'6-'-_-.
762 _ T A5 .60 415 07 WAL Ak 403 - =27 4k ST 403 -00 26 L4k +.20. 404 .38 RUEDE L [ R
ean . .53 .72 +19 .36 .63 +.27 49 7L w22 Cu3L LSk 423 35 LSE 419
riplet mean 47 .70 +.23 232 .54 +.22 4h 67 +.23 D29 45 #1638 460408
a1r mean : .60 .82~ +.22 ©.38 .82 +.44 .56 B2 +.26 ©42 .70 +.28 52,54 R S
-and mean N R L) 35 .68 +.33 50 .74 +.24 3 55t w2l 3 .56 +.09
andard deviation 07 .08 R Y .05 08 . 06 W2 a0 .09

ERIC
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. Table 16 (continued) o
By
Objeécive 11 Objective 12 O_bjec‘tiv‘eulli, ‘ Objective 20 - "
B - , Resi- | Resi~ .0 Resi- R
SCHOOL CLUSTER 1 8 Change - dual 1 8 Change - dual 1 8 Chanse_, " dual - 1 8 Change .
IGE/DMP _ , LT - o R
. 440" .56 .57 +.01 - -.16 .26 .48 +.22 +.13 - .36 .46.",#.10,1! -.00. " .30: .47 +.17
593 P 56 .75 +.19 +.07 .46 .71 +.25 .  +.05 .28 .62 - 4.347° ",‘+.‘2.3- .39 .67 +.28 .
. Mean .56 .66 - +.10 236 .60 +.24 - .32 .54 k220 0 L350 ST 422 o
i(;E/non-DMP ' ' . B o . TR AT .
: T 88 .97 4.09 415 .31 .43 +.12 - +.00 .28 .40 . +.12. 0 +.01 .30 .42 HI12
- .25 .88 k53 | %230 .33 .48 .15 +.02 .46 - .65 .19 .10 .38 .55 15
P 70 .83 413 4,06 .34 .49 H15 T HO0L 43 L4 +.01 =08 | .38 L47. 4.09 -
.61 .89 +.28 ' L33 W47 414 . .39 .50 41 35 .48 413
) - A1 .80 .69 419 .28 .33, 405 .05  u4b .54 4.100 k.01 L34, 4L 407
906 - 38 .32 -.06  -.37 .32 .47 415 #0236 .30 0 -.06 =16 i34 407 +.06
162 T .28 .53 +.25 . =13 .33 .28 =05 -8 © .22 0 .24 o +.02 1 <10 29 .26 <003 ¢
‘Mean _ .26 .55 +.29 .31 S.36 +.05 34 .36 #.02 .32 .36 +.04
. .57 .69 +.12 .30 © .40 410 3 .29 .37 - .+.08 "0 .30 .38 +.08
.63 .79 +.16 .40 .60 420 . .36 .53 +.17 39 .57 w19
. AT L 424 33 .46 413 .35 046wl 4 46 +.22
Standard deviation 26 .22 .06~ 113 .09 L4 .04 (12
104 -
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at test time 8. The'smallest average gain, .09, was on Fractions

(07), the largest, .33, on Inequalities.

5 In general, there was little variance for scores at test time 1

and greater variance at test time 8; variance did not change for e

obJectives 01 and 07. Sn\objective-ll Measurement, schools differed‘j

greatly at test time 1 and only slightly less at_ test time 8

| ‘Scores for the pair of schools were consistently higher,than'the

';average and highervthan scores for -the triplet of SChools.: The triplet :

" averaged below the'mean e#cept on ohjective ll,‘Measurement. Ifhe‘threet:

'non—IGE se¢hools usually scored‘lowest of.the label groups while the g" |

two groups of IGE schools alternately had the highest average. .;fﬁ“‘F ‘:' i .{
In three schools——593, 421, and 904——residual gains were more

pos1tive than negative. School 593 residuals were consistently positive

with a very large residual. for Applications (13), indicated as very .

effective mathematics instructional program.‘ School 421 had - only one

negative residual_v .04 for Addition/Subtraction (04) and a large x"

' positive residual for Measurement (11). School 904 also had only one Tif:

'negative residual, .05 for Wbrd Problems (12) and also a large positivelf.

resm“al for. Meas“re“‘e“t~ Schools 440, 428, and 333 had a mix of positive I

and negative residuals, more negat1ve than positive. School 906 also.

had a mix, but the large negative residual for Measurement, .37, yielded"

a bad overall record. School 762 had only one. posi ive residual - 04

N

_£or Additlon/Subtraction, suggesting that mathematics instruction at that

_ school,ie.incffective,
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Grade 5
.Results are shown in Table 17 which includes, for each objective,
scores at times 1 and 8 and residual gain score. Mean scores are re-

.ported for label groups, for cluster groups, and for all schools/co ined. '

e

Although only two of the schools in the triplet participated at Grade 5,

"Schools 440 and 428, the T designation is still used///Results for all .
eight test times are provided by Webb and Nere z///§80b) - » ) ;

h The most striking finding is the sl ght/;it consistent decline on
Addition/Subtraction (04); only Schéol/;zS had‘a higher average at time 8
than at time l.' At both times 1 and 8, scores were.highest for this
objective Scores were. high at- both times 1 and 8 for Mulriplication (05).
By time 8 the average score was above .50 for four additional obJectives'.
Division (06), Fraction Concepts (07), Decimal Fraction Computing 10,

. and Word Problems (12) For the other three objectlves--Fractions
Computing (08), Decimal _ Concept (09), and Applications (l3)-—the average

' scores were low at time 1 and did not increase to a high level by time 83

: however, the average gain for Fractions Computing (08) of lS was greater:

"-- than most.

“There was'generally little variance'in‘scoresvat eilther time.l or

" time 8 and, as a resulf,'little change in variance between test;times'
for most objectives’.vVariance decreased‘for Mnltiplication (05)'and
D1v1sion (06) and increased for Decimal Computing (lO) At Grade 2,
increased variance at tﬁne 8 had been typical ’

| T Average“scores for the pair of schools, from.which only tmo schools

part1cipated, were higher than the average and hiéher than scores for

‘[the pair, except for Fr%ctions Concept (07)




4 . - /
- - ' Table 17 RS : o ‘ . t
) U . } ' " : . \' R . C
Achievement Results for Grade 5 Schools
L "
i ,  Objective 04 Objective 05 ' Objective 06 " Obfective 17 Objectiva 07 | © .
' : Resi- Rest- Resi- o Resi- . Resi=
SCHOOLS ~ CLUSTER 1 8 Change dual 1 8 Change dual 1 8 Change dual 1 8 Change dual 1 8 Change dual
IGE/DMP . : A N LT
440 ST BT -0 -.06 .62 .63 .01 12 31 B 407 =01 .55 .60 4050 =l .50 .76 +.26 k06,
593 B 100 %6 ~.04 402 .70 .86 4.5 4l 37 B2 445 +.2L .66 .86 +.20 412 .40° .58 +.18 -/.03'- ‘
Mean ' 92 .85 ~07 .66 .74 +,08 B S I L T Y W S ‘
GE/non-DHP ’ ) . ' _ T
428 ‘ CT 7B 8L 403 405 58 76 #8402 .36 .54 kB =06 .56 .70 416 =01 3L .55 02
m P92 .88 -0 400 .79 .73 ~06 -.02 .60 .64 +.04 -.04 .75 .73 =002 .03 .40 60 +.20 =01,
- Mean ' .85 .84 01 68 .74 4,06 ©. 4B 59 4,110 6472 K08 . (36,38 4,22 R
on-IGE/DMP .- . : ' . ' _ e
905- - .89 .85 ~04 .00 .39 J6 437 402 01 52 4L ~01 L3870 432 404 .28 48 420 02
906 - 86 .82 -04 -00 .65 .74 +.09 -01 .36 .60 +.24, .00 .59 .71 412 =.00 .70 .85 #1502
Mean - 88 .84 -.04 52 .75 423 24 .56 +.32 A9 L w2 9 66 47
riplet, mean : 8l .78 ~.03 60 270 4,10 A4S 417 .55 .65 +.20 1166, .+.25
air mean . 96 .92 -.04 75 .80 +.05 49,73 m2 71 80 +.09 40 .59 L +.19 v
rand mean ' 88 .84 . -,04 62,75 4,13 ©435 .60 +.25 . T8 .72 44 430,64 +.2l / )
tandard deviation 08 .07 4,07 16 .12 © a0 a5 e

107
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= Resi- .

eBXL . CLUSTER 1 ‘Changé  dual

GE/non-DMp -

‘x:,.i'bie»tv nean

ajr mean- ..

rand mean ..

»

tandatd deylation
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. results;d At School 493 1nstruction was particularly ffe

v-!,

the general obJectives contributing to aggregates fo (o] rations (17)3

L and Dec1ma1 Fractions (19) Schools 333 and 905 had hy most

\.

. consistently negative residuals,”£ 'i: ng,_g‘,_
had only two very small positive residuals appears particularly

ineffective.




bfftédiﬁtive’Resultsh

"tion.‘ The emphasis is on identifying'instructional patterns that are

than at the other five.v Hours engaged reflects the emphasis on.this 0b-

ERI
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-SCHOOL * raphy: - "DMP " “IPM. hrs/wk. -alloc. +alloe. .

e e T
CWO T2 9,00 52757 2.4 16340 34
593 610,00 3900 377 1206 16

IGE/moncbip o ot R SRR
420,00 dLTs - i1 42 15
Sl S 0,000 80.000 2.2° 3.3
B S 10,00 58,00 1,6 12:5.0 %

[

non-IGE/DMP
R R A
906 s

R T 77,0074 2

Mean  © - 363, 5.1

‘Standard ;
“deviation

®Average of scores for DMP use at-5 other DMP schosls, -

ERIC
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3, Fractions. These data are ‘insufficient for'detailed ‘disucssio

‘ gains at Schools 428, 421, and 333 suggest that problem'solving is'an

Q
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‘Allorc‘atied‘ A : Engaged

V

':H'r‘s." B S "'ilra. 7 “Toddv.

197,27 .020) - 1144
'312.3 42 46.50

4IGE/n99'-DH‘1f> ' Lt e
g 13.93.7.8
413,00 (59
730,05 -7

'130.8
158.3

295.4.° 40 31.44° " 6!

©230.5 42,

ERIC
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Allocated

- Engaged .

. Gtoubiné

ﬁatériaiqﬂigj'ﬂf‘”%inteiéééioné:;

kHrs.‘ b4

" Hrs.

z..

Clg. "

- Pop. -

v

° 5.8
12.6

2.7
32.6
14.0

_0.0

in"(6 schools) 27.4
2 (6 schoole) 2741
Standard deviation. o 3699

'an:(B schoéls)

36.60

27.87" -

1 58.0° 11
- 99.5 14

- .87
3.53

1.48

2.26

79
65

45
77

7
66

68.17

12.84

.75

4.92

[

1.52

1.19

©+5.39

15

"1.45

1.79

P

Indiv. Small

,06

1.30

.00

.32
. .00

.32

.25

.29
T .29

b

1.75

2.33

3.44

1.42

1.31

1.10;
4.83

2.26

1.13
3.39°
335
2.68

146

Manip." Print »Stud. " Tehr: . 1. 8

+'1.48

i

C .0 -29;-' 
~J06 .00
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Data Summary'fop'ObJeq:iVe 20;.?fab1eﬁ Séivihg;-cfédg,2

et nn

S

‘Allocated

Engaged

»5Grouping'v“

.‘Materdals . ‘' ‘Interactiéns’ -’ "’ 'Achievement

Hrs.

% . Hrs..

z

Indiv,

:A Tchr. .3

121.3
149.1

S N
127
. 700.0

62.3

228.2
121.1

(6 schodls) . . 136.4
ard deviation  60.29 -
(8.schools) . 87.76

ard déviation  81.21

16.3

25 6.22

20 .7.89

20 13.00
42 22.57
17 8.31 -

24.8 11.60
10.03 6.63
14.06

64

7

80

66

71

7.07 "

" 2.98
5.18.

Small’ Lg. V_?nPo§\;«"Mani§;:f'ﬁxiﬁc}"S;ud;;

2,00 . 4.65 8,05
.00 5.120 3.4

17 14,650 15.10°

4,89 .0
.00

5197 © 14.66 . 27.84 27

©.00 . 6.53". 11.50

i3 9020 1303 -

2,57 5.10 . 9.33
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',integral part of instruction on other mathematics of obje

" Achievement gains were low . for all three non-IGEADMP school

so in School 906 where over 50% of the mathematics instructiona time wa
allocated to problem solving The instructional pattern in‘this school
was not- different from the effective patterns at Schools 440 and 595. vftji

seems possible that both allocations and observations did not include a-

clear distinction between the operations of addition and subtraction and

the application of those skills in problem solving

J

 GRADE 5

At Schools 440 and 333 where achievement on Objective l7 Operations”

.changed very little from time 1 to time 8 the overall‘rate of material:ﬁ
use was much lower than at other schools (Table 22) At Grade 5

- identification of particularly effective instructional patterns is very

difficult For example at School 905 instruction in operations was very o
,-successful' the achievement gain.was more than double the average gain and N
was sufficient to bring the time 8 score very close to the.average :

School 906 the instructional pattern observed was”nearl

that observed at School 905 however, ‘at School 906, the ‘ach éméh;[gain~

'was slightly less than average. ”¥ﬂf:?i

Only at School 593 was instruction in Objective l9' Decimal_Fractions

a major portion of the fifth gradé mathematics curriculum (Table 24)




U mablezz

L Daﬁa Sumary for _Obj;eétiyi.é -17,":dpgﬁtib;_{s,“'dféti‘e' 5

e . Demog~ Use of Use of *Est.
SCHOOL - .raphy DMP - IPM hrs/wk:

Hrs, ' 2 '

H_fs_;'

50

GE/ove B
Lao T T2 900 52,75 3.6
593" - .6 10,00 39.00 2.8

[

1GE/non-DMP- T
a8 . o2 L0 7.5, %3
3 60 .00 58,00 34

nonTGE/DME St
905 -2 U 4,007 17,00, 3.1
906 -5 BuO% Lmm ¢ 3ub

Mean & T smo Ly

156,732
116,023 -

232,049
316,646

s 3
SUREE'N

206,55 36 . -

23.22
15.66
AT
2.7
L

128.65

2,78

Standard Cads a8 TLAL 979 .39

deviavtion

?79"_ ]
3,

%

9.24 8.26

90

79 .:,:: .
0

IR B
31,57,

23,25 T 2.38

aAverage'@'sf scores for DMP use at 5 other DMP schools.
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Table 23

. .}_‘-‘l,ia_té Sumaryfor Obj g‘c"t:.:l\'@' 18. ﬁdqé;oﬁ_ﬁ .:;F.G_ﬁ:d_;a.* 5

USCHOOL o E

Ml taed

Hrs. % . Hrs, % S

CIGE/DMP | .
440
593 -

¥

IGE/ngn-DHer”' .

428
333
non~IGE/DMP
S 905
906 .

. Mean

"o

780 2710 20,65 80 5.2 . 00

1873 % 18167 1506 152 a6

Standard deviation

.4 47 T 268 58 2,23 127

1885 .70

Be.9 ¥ 130w, ne 0
139.3 .27 398 77 1231 .65

.

1706 36 1481 66 ° 1857 - 272 100
95 -3 . 19.56 66 2.1 380

O

79.713 2.45 - 510
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. - Table 2 : :
- Data Sumary fgj: Objective 19, "Deci.ma‘l‘l’l;aé_tibps,.'Gra%lg Sii o

... Allocated

. Engaged I B G;ouping'.v.;_,,.v;(.,:‘_: e

-~ Materialg - ~Interactions

SCHOOL Hrs.

]

Hrs, X Indi‘.v_.[jlsi'hqll‘ U Lge : Pop. Hanip. Print '"‘..‘kaEIl‘ld, Tehr, R

. IGE/DMP Lo
4o . 6.7
593 : 191.5

'ICE/non-DMP
428 0 55
333 17.8

non~-IGE/DHP ‘
905 . 15,0

%06 41.6

Meah (5 schools), 65,5

Standard deviation 72,61

.Hean (6 schools) 35,7

Standard deviation - 59,28

3

i1

12
13.39
10

12,76

o

1526 79 820 .00 125 12.20.

Ly 88 o a8 572
331 81 409 .00 G

L% 3 nem
430 64, 53 50

7.2 18 532 '-~'.1,6> 3,697

598 8739 281 21 ¢ 4.0

¥
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Jachievement leVels at the two schools were very different.

At no school was instruction in Objective 20, Problem Solving, a sig-v

nificant portion of the mathematics instructional program, as shown by

percentage of allocated time (Table 25) At all schools, achievement

.gains were small from an initial level that: was uniformly low. Instrﬁc;t
tional patterns‘were very similar at‘the three'schools wheréaprbbleﬁisolving,”

instruction was observed.
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CTable2s . . il

’

o ' - Data Summary for 0bjec:ive120,.Pr6§1em Sély;hg-'

Allocated - Engaged L ;»cfdﬁpingfaﬁﬂ;

Hrs. % °  Hfs. X ' Indiv.  Small " Lg, "

Héan:(3 schools)" '

§;ag§afd»deviatioﬁ

Mean : (6 schools)

e s Tl
- 223

©6.80 .1.53 . .72 01079 .78 . .65 . .

andard devistion  11.79  2.19.

341 5 406 65 . 467 ' .06
0.0 ’ o o

28.8

(-,
e
"
~4
~N

82 3.300 . .00
20.6 3 477 62 3.35 116
'27.8 5. 3.2 70 377 oAl

2200 4

-
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" The data presented in this report are from.one of‘five studies con_

ducted as a part of Phase IV of the IGE Evaluation Study. .The four pri-

mary’ purposes of the Phase IV Evaluation Project (p. 8) reflect on our

.
f

- attempt to describe in’ considerable detail the actual operating character-

‘istics of a sample of schools that were using the curriculum materials-

”designed to be compatible with IGE. This comparative s_udy.was'designed

to provide information related to the fourth purpose.‘which wasifor the'

'-timb;'and means of instruction
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3. What are the relationships between the variableskpresented in the

Phase IV model? (See_Figure 2)

' General Findings | .

e

Before we attempt to summariae'the findingswwithlrespect to‘the.l

specific questions above;»an‘overall picture offmathematicsJinstruction;

both at Grade 2 and Grade 5 in this sample of schools is warranted._,Thes;efifﬁ~
data presented in the previous chapters in some sense describe 14 quite ffj

different instructional settings (eight schools second grade at all eight

'and fifth grade at six of them) It appears that each of the 14 learning

i

environments,is unique. The demography of the schoo the‘way‘in which it

is’organized the degree of implementation of various components of IGE

the way in which time is used in classrooms the way in which instruction

is actually carried out and the level of achievement on different objecf‘

tives present an . rnteresting descriptive picture about

vironment. However, there is little common from situation tofsituation

'For example using the background variables we were abl"

-of schools.

DMP one not' and a non—IGE school using DMP Also there were three iso.

lated cases.

”his clustering showed moderate relationship dependent upon

‘self—report data about implementation of multiaged units ﬁhowever, it did

v[not include the operational use of the instructionalfprogramming‘model

twithin those units.v When we looked at how time was actually. llocated'



ments- at each grade level can be appropriately grouped° one cannot confi—f"

dently argue that .any two classrooms (or units) operated inlthe ‘same, way.m

In spite of this first conclusion, some statements can be made about

mathematics instruction.' At second grade, a1th0ugh there is considerable

lvariation An amount of allocated time to different objectives, it is
clear that work on the operations of addition and subtraction comprisesv

M,the largest percentage of allocated time in seven of the eight classrooms.;
. \\ . Jr

The remaining time is distributed somewhat unevenly over the other general

/

objectives. Instruction tends to be either carried out at an individualgz.:

Leve. or at a large group level Print materials are predominently used}_‘

There are relatively few interactions in all classes.

‘ Similarly‘for-Grade S the:emphasis 1is on operations and fractions
. . o O

with little consistent- instruction"on—any other objectives.~ Instructionfﬂ,“

is: predominently individual Print materials are most" often used re—

gardless of setting or instructional objective.~

.

At'both grades, if time is reasonably allocated to objectives, then “

x

students performance does improve. Also, if little time is allocated

to instruction (such as fractions at second grade), then;little change7

'jn achievement is shown.»

\ B

”U‘\g"Specific;Findings‘,ﬁ'

:G:setting?'
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,n_ﬁusers on the operations of addition and subtraction.' Since DMP does not

~o .: ' , J' B .
Whether a school calls itself IGE or- not is not an lmportant variable,
\ o

lthe label difference is not a good\indicator of operating differences in .;'
the schools. The instructional programmingfmodel is the - key here. It‘is‘

what good teachers followvanyWay. This study\isjnot a good test.ofbuse of

the instructional‘programming‘model.;' | : \\\\\\x\”] :‘%,ﬂw

| Research Question 2. .What are the effects on mathematics\instguction

of using DMP and using other mathematics programs in the IGE school en\\\\\*.__

vironment7 ' -‘f‘ ] ' L SRR o i h.”',f\:_,

At Grade'2 the non-DMP uSers did not allocate time to solving word

problems. This objective is emphasized in. DMP. The differences in problem—

" solving performance between DMP and non—DMP groups clearly favors the use

kof DMP, Similar differences at Grade 5 were not found since little time o

‘was . allocated to problem solving in any class.- A second unanticipatedhz :

(L

~»finding was -that there was no pattern of - differences favoring the non—DMP TiV'“

.lemphasize mastery of addition and subtraction until the beginning of third

m

grade, the activities at: Grade 2 are designed to develop the conceptual

'underlying ideas for t\ose~skills. Thus, the amount of allocated time ;."

~

- for addition and subtracti n should have- been less at. DMP’ﬁuhools, and }_.?'v

performance,_in turn, should-hav: been lower.. Neither was the case. _DMP.?"QJ |
.users seem to have modified th r\gram so that the time allocated to.
computation wasmsimilar to: that allo ated: bywnon—DMP users. For all

‘,schools, we believe an inordinant amoun' of time is spent on addition and

» subtraction skills at Grade 2 with not en‘ugh timeballocated to other &

important parts of. mathematics.) Lnus,four :;é“"'



differences between DMP users and DMP non—users are not as’ striking as

expected. In this study, we. are not in the position to examine how and

.why teachers modified the prOgram to fit the traditional pattern of in--

EEEEN
i ~

struction, this seems to be the pattern which has emerged at both second

,and fifth grade. kh‘ : : . . o R f S ‘-h_]Vf

Research Question 3. "What are the relationships between the variables‘ffyg
" presentnd in the model for the evaluation? B o R -
'_The:overall realtionship as proposed .in the model cannot be statis-

- .'"‘.
oy . o, : e

tically examined in the'study.. ‘Many of the variables are highly correlated

and the sample of schools is very small It. was hoped that an overall

TT\\\\Q\ , ' pattern could be seen with respect to the variables- this is not the case.

\\However, there are some hints of-relationships’that warrant attention in

LA : “later studies.

~. - : .
F-rst, aAlBWer limit for allocated time is needed to increase achieve—

- 0

ment in any areas, but the\relationship of allocated time to performance _"

is~not linear. For example, at\arade 2 the variability in time allocated

«

to computatiun is not related to achievement\since all spend a lot of

time; In fact, some schools are probably spending too“m{ch~time for the

relative pay off

Second individualized instruction with children workingvindep'nd ntly
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- . ) : :. . : Lo ! [

'Fourth, interactions of children_with'otherichildren or with'teachers o

.are needed. Again, in Grade 5 at School*333,.there,areaalmost no 1nter=]vj.@_\3.

Limitations'

actions and the children's performance is disappointing.-'.

J
R
s

- Before concluding this chapter, let me remind the reader of three

'basic limitations of this study. First these data come. from a small

this study are the variables of interest in - the IGE model. The data asso-[fﬁ

.related data could not be done with meaning and has not been attempted' l‘zi

the rclationships discussed above must be considered suspect.. Third'

sample of schools. No claim can be made that they are representative F

either of DMP users or of IGE Schools. Second, the variables examined in'i

ciated with these variables are highly correlated. For example, allocated

time is highly correlated with engaged time. Analysis on small sets of

R o

there are fOur different _sets of data on these‘classrooms., The background,“»

data were - provided by teachers and administrators from self—report ques-iffhwa

tionna}res' these data provide information about school—wide patterns.

The class log data was provided by teachers on. how time was spent for one

group of children in their classrooms.. Observations in thoseiclassrooms

. _,were often on different sets of students asiregroupingi;l‘ place., Finally

the achievement data came from all students }l‘f illj et _ormation about

: that total population.“}These two data sets providekdifnf

".’”of class variables. The appropriateness of the S0 rces-fohh‘f

f“the group is like has no} beenjdemonstrated




o S o 51093~"

Conclusions
'7 ’ _— On reflection, it is now clear that selecting schools because’they
call themselves "IGE schools" . "DMPVusers" 1s not adequate for testing
either the use of the instructional programming model, the key feature of ;
- " ~ 1IGE, or the use of the particular instructional materials, Developing
' Mathematical Processes. For both, a school's.use of the label is no
guarantee that the ideas associated with'either‘the instructionaldprogram-
.ming model or 'DMP are being followed. In fact what seems to’be the case .
is that the underlying conceptual ideas which guided the developers of
IGE or DMP are not clearly reflected in the way'in;whichiinstruction:is‘i
carried out.':fhis conclusion may bevan artifactdof the sample chosen orhVTf
it may be more pervasive.‘ In fact it may be unreasonable to expect
- people to change as much as was expected in an IGE/DMP setting. For.
example, the teacher using DMP. materials without using the manipulatives -
or small groups and passing out only worksheets is hardly using the
.,program. Or, an IGE school in which teachers do not regroup studentst f‘
periodically according to need does not provide a good test of the in—}df .

strucxional programming model.

' It should be apparent that we have not reported a11 of the data f

. ,gathered in this study. It would have been better to gabher less data

-Vfrom more=schools. What we have is an extensive description of 14 dif—

'i“f“ferent learning environments, not one of which;reflects in a' lear wa:




[

is not a function of the type of community, of the way in which instruc-\

)

tion is carried out,.of whether a .gchool calls itself IGE or whether they'

. '
S . . n

use’'a particular mathematics program. _ , o ' »'; A

' ¢

What can be said in conclusion is that one needs to,spend a minimum . -[“;

> . . 1

amount of time on an objective to produce achievement' ,there needs to be
some teacher/pupil interaction;: instruction best proceeds from the con—‘

N
crete to the abstract° and time should be allocated to solving word

e . . . . AR
v .

prpblems. ' N
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