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PREFACE

A maijor objective of the Wisconsin Research and Development Center for
Cognitive Learning is to develop an environment in local school buildings and
systems which facilitates both student learning and research, development,
and innovative activities. This report is concerned with the description and
evaluation of such facilitative organizations and their activities in several
elementary schools in the Manitowoc Public School system. ‘The report further
demonstrates how instructional and supervisory personnel in the public schools,
working with personnel at the Center who possess specialized knowledge in
various disciplines, cocperate to extend knowledge and improve educational
practice through research and development activities.

Many people, other than the R & D personnel and unit leaders denoted as
authors, contributed their skills in planning, executing, or evaluating the ac-
tivities reported herein. In the Manitowoc Schools Miss Helen Hoyer, Super-
visor of Elementary Education, Dr. Norris Sanders, Supervisor of Educational
Research and Director of Title III, and Vernon Childs, Assistant Superinten.dent,
generously gave of their time to aid in the planning of the experiments.

Professor Herbert J. Klausmeier, Principal Investigator of Project MOM LS,
initiated the idea of R & I Units and assumed primary responsibility for the
conceptualization of the total R & I program and for the broad implementation
strategies in the local schools. Professor Klausmeier wrote the introductory
and concluding sections of this report. Mrs. Doris Cook assumed primary re-
sponsibility for working with the building personnel during the year. She,

Dr. James Wardrop, and Mrs. Mary Quilling served as consultants for the ex-
periments reported. Other Center personnel who assisted in data collection
and analyses include Mrs. Barbara Kennedy, Mr. James Bavry, and Mr. Louis
Pingel. The authors acknowledge with appreciation the contributions of the
above.

Thomas A. Romberg
Director, Programs 2 and 3
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ABSTRACT

Activities of R & I (Research and Instruction) Units in two Manitowoc,
Wisconsin, elementary schools during the 1966-1967 school year are reviewed.
Results of two controlled experiments conducted in the Units are reported and
evaluated. In one study the performance of third-grade pupils homogeneously
grouped for arithmetic instruction was compared with that of third-grade pupils
in a class of all ability levels. Results showed that students of average
ability-achievement perform better in homogeneous groups, students of low
ability-achievement perform better in heterogeneous groups, high ability~
achievement students perform well under either grouping condition. Individual-
ized and traditional spelling instruction at the fourth-grade level were contrasted
in the second experiment. Effects of the instructional programs were not sig-
nificantly different from each other; however, students participating in the
experiment gained two and one-half times the expected gain on a standardized
spelling achievement test.
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INTRODUCTION

Securing more efficient pupil learning in the
cognitive domain continues to be the main fo~
cus of the research and development activities
conducted jointly by the Wisconsin R & D
Center for Cognitive Learning and several
school systems as part of Project MODELS.
One possible means for accomplishing this is
to replacc the graded, self~contained class=
room with a research and instruction unit (R &
I Unit) in which various instructional activities
may be performed more effectively. One R & 1
Unit was organized in each of two elementary
schools of Manitowoc during 1966—1967. In
each unit the attempt was made (1) to provide
excellent instruction for children, (2) to carry
out research which is essential for improving
instruction, (3) to develop new instructional
procedures, materials, or ideas for improving
instruction, and (4) to bring into the Unit
promising educational innovations. The R & I
Units are hypothesized to be more effective
than self-contained classrooms in achieving
these purposes. In order to be more effective,
the role of the building principal, Unit leader,
classroom teacher, and teaching aide are
being refined, and new relationships involving
representatives of the central staff, the school
building, and other agencies are being estab-
lished. Thus, the concept of improving in-
struction through research and development in
R & I Units is complex, involving an attempt
to utilize time, space, equipment, supplies,
instructional methods, instructional personnel,
subject-matter content and sequence, and
evaluation procedures in a more effective
manner to achieve an efficient total educational
program for each child.

When dealing with a total program, more
time is required to get the various components
integrated. However, the possibility for mak=
ing significant improvements is also large.
During the first year, the major effort is nec-
essarily upon achieving a smoothly operating
instructional unit and gaining familiarity with
research, development, and innovative pro-
cedures. While this is being done, large

gains in student learning should not be expected.
Once the instructional staff and children operate
as a unit and better ma.erials and methods are
developed, researched, and utilized, we may
anticipate substantial improvement in student
learning.

The two main instructional phenomena dealt
with in the Units centered on individualizing in-
struction and motivation. Generalists from the
R & D Center worked with the staff of the schools.
Subject-matter consultants from the R & D Center
or the central staff of the local school partici-
pated in decision-making where subject-matter
specialization was called for in connection with
the program of individualization.

The approach to individualization employed
in the R & D Center is one of arranging a pro-
gram of instruction for each child that will meet

‘the various objectives of the educational pro-

gram. This, in turn, calls for some instruction
on a one~to-one basis, some small-group, and
some large-group instruction.

In instruction on a one-to-one basis; the
child proceeds at a rate appropriate for him.
This type of individualized work with the
teacher and independent study are required to
meet those objectives concerned with the acqui-
sition of independent skills. Some educational
objectives require instruction in small groups.
Pupils may be brought together in groups of 3
to 15 or more to work on specific activities of
a fairly homogeneous type; for example, 5 to 15
children from a total group uf 100 may be brought
together for specific instruction related to ac-
quisition of certain concepts or processes in
arithmetic. Small groups also may be brought
together to deal with the same word recognition
skills. Small groups may be formed on the
basis of interest, friendship, neighborhood,
residence, and the like on social studies ip
connection with achieving certain objectives
related to communication skills and attitude
development. The extent to which large groups
of 75 to 150 children may be brought togetner
effectively has not been tested systematically.
It is known that large numbers of students may
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engage in individual study activities simul-
taneously in large groups. In the Units in the
elementary school, the principal reason for
bringing all the students within the Unit to-
gether into the same group for part of the in-
structional day is to achieve better utilization
of teacher time. Children participating in
independent study or some other large group
activity can proceed without all of the instruc-
tional staff of the Unit being present. This,
in turn, frees part of the instructional staff
during that period of time for planning, confer-
ring, and executing other activities essential
for making the small-group and one-to-one
instructional activities work effectively.

Attention was also given throughout the year
to research and development regarding motiva-
tion. Getting a larger number of students to want
to learn and also to behave well is a continuing
responsibility of R & I Units. We appear to have
sufficient knowledge about the means of control-
ling behavior of young children so that few dis-
cipline problems should emerge in the elementary
school. Devising procedures for applying this
knowledge and testing out some of the procedures
is a continuing activity in R & I Units. From the
preceding it may be properly inferred that no
systematic attempt was made to improve instruc-
tion in any one subject-matter field in each Unit.
This will be done more systematically in 1967—68.




RESEARCH AND DEVELOPMENT IN THE UNITS

The staff of the Manitowoc Public Schools
expressed interest in establishing R & I Units
during the spring of 1966. They had been
thoroughly acquainted with teaming through
participation in the Wisconsin Improvement
Program. They saw, however, additional op-
portunities within Project MODELS to become
familiar with research and development strate-
gies. They also saw an opportunity for pre-
service teacher interns from the WIP to partici-
pate in the new type of organization and in
research and development activities.

A curriculum development program set up
under Title III of ESEA moved Manitowoc schools
very rapidly toward designing a model instruc-
tional program. The R & I Unit provided an
opportunity to implement and evaluate some
phases of this program. 3

INDIVIDUALIZATION IN SPELLING, GRADE 4,
McKinley School

McKinley School was the setting of a fourth
grade R & I Unit which included 57 students.
This R & I Unit, Miss Constance Espeseth,
Learning Specialist, and Miss Pamela Carlson,
teacher, was one of the first Units in Manito-
woc to conduct a research project, one in
spelling. This was in part due to the enthu-
siastic support of Miss Constance Foley,
principal of McKinley School, and Miss Helen
Hoyer, director of Elementary Curriculum of
Manitowoc Public Schools.

In addition to the experiment with the spell-
ing program, the two teachers cooperatively
planned and teamed in social studies and
science. Each teacher assumed the primary
responsibility in one subject area for the ap-
propriate materials, tests, films, field trips,
laboratory experience, etc. In the Unit meei-
ings, specific instructional responsibilities
were agreed upon. Many of the new concepts
in social studies and science were tried out in
this Unit. In turn the staff of this Unit shared
their experiences and results with teachers in
the Title III program.

Next year this Unit will be used as an environ-
ment for test development and evaluation of the
new social studies and science curriculum.

In an attempt to determine whether a com-
mercially distributed individualized spelling
program would lead to better achievement than
a traditional spelling workbook, the staff of this
R & I Unit conducted an experiment employing
the two approaches. One group received the
traditional spelling curriculum as outlined in
Goals in Spelling by Kottmeyer and Ware. The

other group worked on an individual basis using
the SRA Spelling Word Power Laboratory. Spe-
cific questions to be investigated dealt with the
relative effectiveness of the two treatments and
the performance of boys and girls in spelling.

Subjects and Procedures

Subjects in this experiment were the 57 pupils
in the fourth grade at McKinley School. They
came from a predominantly lower middle class
background. The average grade equivalent score
for the groups on the Spelling subtest of the Iowa
Tests of Basic Skills, given in September, was
4.4. Ss were separated by sex and ranked on
the basis of their scores on this test. One-half
of each group was then randomly assigned to
each of the treatment conditions. Treatments
were administered 15 minutes daily for 15 weeks.
The teachers taught each group for 3 weeks, then
exchanged groups.

The control group used the traditional curricu-
lum as outlined in Goals in Spelling. This ap-
proach emphasized the development of spelling
concepts through discrimination of printed sym-
bols in both reading and writing. Students were
encouraged to make generalizations—both phonetic
and structural—from basic principles. The weekly
lessons also included dictionary skills, hand-
writing and interesting-word study.

The experimental group followed the commer-
cially~developed individualized program SRA
Spelling Word Power Laboratory. This program
allowed each pupil to proceed at his own rate.

By means of a placement guide, each student
began at a point where he could meet a reasonable
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degree of success and move ahead as fast as
his capabilities permitted. Both treatments
included weekly exercises which emphasized
ability to transfer spelling into other writings.

Data Gathered

Pre-experimental data included scores on
the Spelling subtest of the ITBS and on a 40~
word spelling test constructed by the teachers.
For this latter test, 20 words were randomly
selected from the word lists of each of the two
treatments.

A similar teacher-made test was given mid-
way through the experiment, each word being
similar to or employing a spelling principle
similar to that of the pretest words.

At the conclusion of the experiment, the
40-word pretest and the Spelling subtest of the
Iowa Tests of Basic Skills were readministered.
Additionally, the students were given a para-
graph which included misspelled words and
contradictions. They were asked to change
whatever words they thought would make the
paragraph better. The papers were scored for
three quantities: spelling errors corrected,
contradictions corrected, and dictionary usage.
To assess this latter skill, four examples of
wrong word usage were inserted into the para-
graph, and the students were asked to make
corrections.

Results and Discussion

Analyses of variance of the seven measures
employed in this experiment revealed no sig-
nificant Group differences or Group X Sex
interactions. Significant sex differences were
found on six of the seven measures (all but the
"contradiction' score from the proofreading
task), all favoring females.

Means for the two treatment groups are
presented in Table 1.

When pretest scores on the 40-item recall
test were covaried out of the remaining var-
iables, the only one significant Group effect
was that obtained in the analysis of the recall
test. In this case, a significant (p <.O0l)
difference was found favoring the experimental
group. The analysis is summarized in Table 2.
The adjusted difference in means showed that
the experimental group averaged 2.19 points
higher than the control group in this case.

Although group differences were not signifi-
cant in most cases, consideration should be
given to the gains made by students in both
groups during the school year, as indicated

by grade equivalent scores, pre and post, on
the Spelling subtest of the ITBS. The means
and cains are presented in Table 3.

Table 1

Group Means for Measures Used

. Groups
Measure Exp. Cont.
Teacher-made, pretest 23.11 23.85
Teacher-made, midterm 28.29  30.69
Teacher-made, posttest 32.32 31.92
Iowa Spelling, posttests* 5.99 5,82
Proofreading: Spelling 4,46 4,92
Proofreading: Usage 1.96 2. 04

Proofreading: Contradictions 0.68 0.69

*Grade equivalent scores

Table 2

Summary of Analysis of Covariance
of Recall Test Scores

Source df MS F
Group 1 58.69 9,47%:%
Sex 1 8.94 1,44
GXS 1 5,05 <1
Error 48 6.20
>:=>:=p < ,01

Table 3

Pre~ and Posttest Means and Gains for
Experimental and Control Groups on Spelling
Subtest cof ITBS
(Grade equivalen’ scores)

Group Pretest Posttest Gain
Experimental 4,4 6.0 1.6
Control 4,4 5.8 1.4
Total 4,4 5.9 1.5

Thus, although there was no significant
differential effect due to treatment, the ex-
periment resulted in an average overall gain,
in seven months, of 1.5 years. The publisher's




manual for the ITBS indicates a median improve-
mernt of 0.6 years during this interval of time.
Thus, the total spelling program of this Unit led
to an increase in achievement two and one-half
times as large as is normal. (A grade equivalent
of 4.4 in the fall is at the 58th percentile, while
a grade equivalent of 5.9 in the spring is at the
74th percentile for fourth graders. )

The teachers involved in this experiment felt
that the variety of instruction plus the novelty
of teachers rotating provided good motivation
for both teachers and pupils. This probably
helps to account for the higher level of achieve~-
ment for the entire class.

The teachers algo felt that the majority of
the pupils need the stahility of a basic text in
spelling and that the higher achievers in spell-
ing could profit the most from the SRA Spelling
Laboratory as they could progress at a faster
pace without very much teacher guidance.

HOMOGENEOUS GROUPING IN MATHEMATICS,
GRADE 3, Jackson School

The third grade Unit at Jackson School in-
cluded 85 students from middle-class back-
grounds. The staff included Miss Carolyn Grout,
Unit leader, teachers Mrs. Shirley McCarthy
and Miss Marilyn Moyer, and interns Shirley
Jensen and Carol Gresham. Mr. Eugene
Krejcarek was the principal.

The Unit leader attended the eight-week
Summer Institute in 1966, and during this time
made initial plans for an exper.:1epti in mathe-
matics which will be described lai¢:. In addi-
tion to this, the teachers of this Unlt jointly
assumed responsipility for the intern assigned
to their Unit under the Wisconsin Improvement
Program. They also cooperatively planned and
teamed in reading, social studies, and science.

Regular weekly meetings were held. In ad-
dition, all of the staff was actively involved
in the Title III Curriculum Development program,

and this Unit became a setting for trying out
new materials in science and social studies.
In an attempt to improve instruction in
arithmetic and make greater provision for the
considerable range ¢i individual differences in
this third-grade Unit, the members of the Unit
undertook an experiment to compare the per-
formance of students in homogeneous groups
with others in heterogeneous groups. Specif-
ically, they were concerned with how well
students would perform on arithmetic achieve-
ment tests given after 16 weeks in either
homogeneous or heterogeneous groups.

Subjects

Subjects in this experiment were the 82
children in the third grade at Jackson School.
The students came from predominantly middle-
class families. The mean IQ of the group was
103.6, with a range from 82 to 131. For each
student, scores were combined by adding twice
the score on the arithmetic test to the IQ score.
The total group was then divided into thirds on
the basis of these combined scores, and each
resulting group stratified according to sex.
One=-fourth of each sex and achievement-ability
group was then randomly assigned to serve as
controls. The number of students in each group
at the conclusion of the experiment, along with
means and ranges of the groups on the two
measures, are presented in Table 4.

Students in all groups used Seeing Through
Arithmetic, Scott Foresman, Grade 3, as the
basic text. Students in the low ability-
achievement group, however, received supple-
mentary instruction using manipulative aids and
were allowed to progress at a slower rate.
Students in the high ability-achievement groups
received added enrichment lessons in addition
to their regular textbook work.

Table 4

i Group Sizes and Means and Ranges on the Two Tests
‘ Used for Grouping

—————————————

——
— —

— emre————

Groups N I1Q Arithmetic Test
Mean Range Mean Range _
Experimental: High 17 115.6 104-131 47.2 41-55
Experimental: Average 23 102.90 88-114 40.5 30-49
Experimental: Low 18 94.3 82-~105 30.8 23-40
Contirol: Heterogeneous 24 103.0 84-131 39.4 19-50
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Design and Procedures

During the 16 weeks of this experiment,
each teacher taught each of the four groups for
a period of four weeks. In order to facilitate
the teachers' transition from one group to an-
other, each kept a daily log of activities which
was passed along to the next teacher at the

" time they changed groups.

In addition to the second~grade Arithmetic
test, the following objective-test data were
collected:

1) A teacher-made arithmetic test, given in
February. This test was intended to cover
that part of the third-grade arithmetic cur-
riculum which had been taught first
semester.

2) Cooperative Primary Tests, also given in
February.

3) Seeing Through Arithmetic Test, third-
grade form, given in June.

Since the experiment was concluded in Febru-~
ary when the students were regrouped into four
levels of ability, only the first two of these
measures are directly relevant to the experi-
mental treatment.

Results and Discussion

An analysis of variance was performed on
scores from the first two above~mentioned
tests, both given in February. Since the stu-~
dents had initially been stratified according to
sex and to achievement~ability, lines appear
in the ANOVA table for these factors and for

their interaction. A summary of results from
both analyses appears in Table 5.

The highly significant Group effect for both
variables reflects in both cases the superiority
of students in the High group over the others.
The means for this effect are presented in
Table 6.

The significant Treatment X Groups inter~
actions were quite similar for the two tests.

In both cases, the students of average ability-
achievement did better under conditions of
homogeneous grouping, while students of low
ability~achievement performed better in the
heterogeneous group. The means for these
interactions are presented in Table 7.

The significant Treatment X Sex interaction
(for the Cooperative Primary Test) was not con-
sistent with results on the teacher4made test
and thus will not be discussed here.

Another result obtained from this experiment
was the analysis of the teachers' daily logs by
the Manitowoc central staff and the members
of the Unit. A summary of this follows.

The logs were useful in identifying the in-
structional strategies used by the teachers and
also in suggesting procedures that might be
most appropriate for each of the homogeneous
groups. Following are random observations
based on study of the logs for the high ability-
achievement groups.

1. The problem of helping the students who
don't understand the instruction doesn't |
show up nearly as often as with other
groups. The teachers still watch indi-
vidual progress.

i e - ot g e g e O

et ae S

Table 5

Summary of Analysis of Variance of Teacher-Made 5

Test and Cooperative Primary Test

e ——— e e~

Dependent Variable I

Source of Variation df Teacher-niade C.P.T. :
MS F MS F 1
Treatment (T) 1 8.59 <1 13. 09 <1 I
Sex (S) 1 7.74 <1 74. 34 2.40 1
~3st achievement~ability {G) 2 576.35 14, 26%%% 490,46 15, 82 3ksk I
©X S 1 149.12 3.69 161.19 5,20 ;
TX G 2 385.23 9, 53 et 147.83 4,77% i
SX G 2 14. 59 <1 3,11 <1
TXSXG 2 73.74 1.82 13.98 <1
Error 67 40. 42 - , 30.99 -
%*p < .05

*H%p <, 001
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Table 6 The logs on the low group contained these

notations:
Group Means for Teacher-Made and 1. The low group doesn't seem terribly slow.
Cooperative Primary Tests 2. Visual aids may be motivational for the

high group, but for the low group they

Group Teacher-made C.P.T seem imperative for understanding.

g 3. The biggest problems seem to be remedial

High 37.8 45.6 and motivational. Apparently this par-

Average 30.1 37.7 ticular low group is easy to control.

Low 29.0 38.9 4, In comparison to the other two groups
there seems to be more collective work
as opposed to individual study.

Table 7 5. With this group, as with every other,

there appears to be a wide range of ability
and motivation. A few appear to enjoy a
challenge, while many need reassurance.
The logs of the control and average groups
did not reveal such behaviors. Apparently the

Means for Sigrificant Treatment X Group
Interaction

Group  Teacher-made Test C.P.T. discipline problem loomed larger in these two
Exp. _ Cont. Exp. _Cont, groups. It was noteworthy that the control and
High 37.4 38.6 45.9 45.0 average grdups maintainl;ad about the same rate
Average  32.4 21.3 39.2  32.2 of progress through the book. ,
Low 27.1 32.5 37.9 40.7 The general impression was that instruction

proceeded satisfactorily in all groups. How-
ever, the instruction always seemed to be
based on exposition and seldom got into appli-

2. Rapport with the class is important to tlie
teacher. However, motivation doesn't
seem to be as large a problem.

3. There are only a few examples of induc-

cation, synthesis, and evaluative processes.
Certainly the better students need the stimula-
tion of higher level procesces, and perhaps
even the lower students would find variety

tive~deductive introductions of new
material. (The book consistently uses
the expository approach. )

4. There isn't much use of high level thought
processes of synthesis or evaluation.
(An exception is one exercise in which
students make up problems.)

5. The main difference in teaching strategy
between this group and others is the
faster rate of speed through the book.

motivational if the problems were easy enough
for success.

It seems that the strength of the instruction
in all groups is in getting the majority of the
students to understand the basic material pre-
sented in the text. Some students in all groups
could go beyond the interprative thinking pre-
sented in the text into problems calling for
application, synthesis, and evaluation.

¢ e e e
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CONCLUDING STATEMENT

The main purposes of R & I Units are to pro-
vide excellent instruction for children and to
carry out research and development activities
that are essential to improving instruction.
During the 1966=~1967 school year, two R & I
Units were started in Manitowoc to achieve
these purposes. The major emphasis was on
individualization of instruction.

Individualization was found to work well in
spelling in the Grade 4 Unit. In addition, both
the experimental (individualized) group and the
control group gained much above the expected

6 year in spelling, the experimental group
gaining 1.6 years and the control 1. 4 years.
Apparently, the effect of the experiment re-
sulted in better instruction and improved learn-
ind for both groups.

The results of the third-grade experiment in
mathematics showed no significant differences
between experimental and control groups,
totally. However, children of average ability-

achievement performed much better and chil~
dren of lower ability-achievement less well

in homogeneous groups than in a heterogeneous
group; those of high ability-achievement per-
formed equally well in either setting.

The preceding results indicate that the R&1I
Units performed both the instruction and re-
search functions well. In addition, major ef~
fort was directed toward improvement of instruc-
tion in social studies and to a lesser extent in
science. The staff was enthusiastic about the
result of the developmental work.

In order that a more concentrated effort
could be directed toward a more complete pro-
gram, the decision was made to have both Units
in the same school during 1967—68 and to con-
centrate on social studies under the leadership
of Dr. Norris Sanders. The R & I Units can
become the principal organization for ongoing

research and development designed to improve

learning in the social studies.
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