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ABSTRACT

This professional paper examines the structure and relative
frequency of "Individualized Instruction" projects as found in the
literature.
It discussed the Libby Junior High School project of indi¬
vidualized mathematics and compares it with the structure and practices
of those in the literature.
The results of:’’Individualized Instruction"
are compared with results of "Traditional Instruction" and it is con¬
cluded that the former is significantly better than the latter.
Weak¬
nesses are found in the individualized system.
The Libby system was constructed so that the imperical data was
based on pre-test and postest results of the same group of remedial
students.
Therfore the results were finalized in terms of progress in
months per month.
This is a departure from the experimental group and
control group standard procedures.
Thus the tables do not include such
measurements as: mean percentiles, standard deviation, and chi squares.
Instead most measurements were in terms of individual progress and means
were used to show the average progress of the students who improved.
It
was shown that progress in both computation skills and problem solving
concepts increased to more than one month per month where previous
improvements were less than one month per month.
This method of learning presented evidence that there is a need
to change evaluation procedures of the individual student and include
more student accomplishment.
This de-emphasizes percentage and rank
measurements and adds importance to such items as: ability, increased
achievement, industriousness, physical growth, and social adjustment.
To accomplish these feats in individualization, a re-organiza¬
tion of the curriculum in terms of structure and presentation was nec¬
essary.
Concepts and objectives were fragmented into lesser concepts
and objectives and presented at levels and progression to allow the
students to be self-taught.
This became a built in motivating and
success devise and students made progress that to many of them had been
unreachable previously.
There was an attempt to determine the degree of simplicity of
preparation and structure change that would be necessary to allow the
individualization to equal and surpass the traditional method of teach¬
ing.
The evidence presented indicated that it was not the simplicity
that allowed the equaling and surpassing, but it was the type of in¬
struction that facilitated the results.
Other conclusions were presented as follows: (1) individual¬
ization is not the complete answer to the education problem, and (2) no
rigid standard or form of individualization be adopted within a school
or a group of schools.

CHAPTER I

INTRODUCTION

Since the practice of containing single classes in single rooms
began, it has been acknowledged that there is a range of aptitudes among
the students of a class; thus there is a variation in the rate of achieve
ment.

Also, in the passage of time, the range of achievement extends

rather than reduces or stablizes.

Goodlad and Anderson confirm this:

The realities of child development defy the rigorous order¬
ing of the children’s abilities and attainments into conventional
graded structure. For example, in the average first grade there
is a spread of four years in pupil readiness to learn as sug¬
gested by mental age data. As the pupils progress through the
grades, the span in readiness widens....In brief, ...., a fifthgrade teacher, in spite of his designation, is not a teacher of
fifth grade children. At a given time, he teaches third,
fourth, fifth, sixth, seventh, eighth, and even ninth grades,
as far as learner realities are concerned, even though all the
pupils in his room may be labeled "fifth grade." (13:3)
As a result, each class is roughly divided into three groups; slower,
middle, and faster, and unless the teacher is exceptional, the teaching
concentration is on one of the groups to the detriment of the other two.
Thomas and Thomas in their article stated the class division thus:
It is unjust to hold back the fast learners and at the same
time overwhelm the slow learners by conducting a heterogeneously
grouped class at one average speed. (27:101)
Goodlad and Anderson added:
....The slow are pulled and stretched to fit the grade....
The quick are compressed and contracted to fit the grade. In
time, they learn to adapt to a pace that is slower than their
natural one. (13:1)
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This writer believes that the following procedures serve to
break down this interlocking system of learning and that the system
must be replaced with an arrangement whereby the individual student is
released from the deterrents of the existing system and allowed to
progress and achieve at his own rate.
It has been long felt by this writer that the educational
system puts overwhelming emphasis on teaching and assumes learning is
a necessary by-product: that is, whenever teaching is in progress,
learning automatically takes place.
ation learning readiness.

This does not take into consider¬

It is believed that maximum learning by the

individual takes place when the initiative and desire comes from the
student and the curriculum material is at his level of achievement.
This would necessitate individual effort by the student to learn to
the maximum of his capabilities; not to rule out group activities or
the exchange of ideas but to promote the acquiring of the best system
of learning for each student.

The Problem

Statement of the Problem. The purpose of this study was to
review the literature pertaining to individualized mathematics, and to
make a comparison of the practices found in the literature with those
of the individualized mathematics program in the Libby Junior High
School.
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Need for the Study

Since the classroom containing one grade came into existence
the system of education has assumed each student had achieved the same
level as his classmates.

Further, he has been presented the same

material over the same length of time and presumed to have achieved the
same amount as his classmates. (28:21)

Hence each student has been

categorized and "pigeonholed" regardless of achievement and ability.
Individual differences, which are universally accepted as existing,
have been virtually ignored.

Material lost or not mastered accumulates

from day to day due to lack of time, facilities, and desire on the part
of both the teacher and pupil.

The deficiency therefore pyramids and,

as he recognizes the accumulation, the student becomes frustrated,
self-conscious, and discouraged.

This, coupled with continuously meeting

deadlines of assignments, testing on blocks of material, and other
scheduled activities of the school tends to have negative influences on
even the better students.

Not that meeting deadlines and testing have

their place in education but there must be a way to put the proper
emphasis on these existing learning deterrents.
Recognizing these, especially the individual differences of
aptitude and achievement, this writer spent several years examining ways
of presenting the curriculum particularly in mathematics, to facilitate
the progress of the individual pupil, within his sphere of native

*
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ability, in order that he might become the person he is capable of being.
The progress realized under these conditions would serve to instill the
feeling of accomplishment, pride, stability, and peer acceptance so
badly needed to produce a happy, progressive student and person.
In this study, some pertinent literature was reviewed to try to
establish the range of activities and the extent of the various programs
in mathematics that are classified under "Individualized Instruction."
Then the Libby Junior High School individualized mathematics program
was reviewed and analyzed.
The emphasis in "Individualized Instruction" has been on the
organization and structure of a program with elaborate preparation of
materials and equipment to facilitate the maximum benefit of educational
achievement.

Thus empirical studies have been made to compare achieve¬

ment between the new system and the traditional one.
It is believed that the general adoption of "Individualized
Instruction" has been significantly restricted by a notion that, to
secure the benefits of the system, these elaborate preparations are
necessary.

Assuming that "Individualized Instruction" is significantly

superior, educationally, to the traditional method there is a level of
preparation of materials and equipment at which results become equal to
and do surpass those of the traditional method.

For the purpose of

encouraging more projects of individualized instruction, there is a need
to secure benefits to the student that are better than those of
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traditional teaching.

To this end and for the purpose of refining and

expanding the Libby Junior High School system, a comparison of systems
found in the literature and the junior high school system was made.

General Questions to be Answered

To establish the case for this study the following general
questions need to be answered.
1. What is the range and scope of the systems of individualized
mathematics found in the literature?
2. Has superiority been established between "Individualized
Instruction" and "Traditional Instruction" in mathematics?
3. What are some of the statistics that support the conclusions
established by question number two?
4. What is the nature of the Libby Junior High School individ¬
ualized mathematics program?
5. What are the conclusions drawn from the information on the
Libby Junior High School program?

Are they parallel to those contained

in the literature?
6. Is there an indication that there is a minimum level of
preparation of materials and equipment that allows for the surpassing
of traditional teaching in terms of educational achievement?
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Procedure

This study will begin with a review of available literature
in the field of individualized mathematics, giving particular attention
to the range, scope, and results indicated by these studies.

An attempt

was made to discover a set of categories whereby comparisons of two
individualized projects could be made, not only in terms of educational
achievement but also of system analysis.

A survey of the individualized

mathematics in the Libby Junior High School was made to make comparisons
with the literature.
The present status of the Libby Junior High School program has
evolved through a period of five years.

The first attempt took place

with a second year algebra class of seventeen students (6 girls and 11
boys) at Nashua', Montana.

The primary outcomes of that year were a

nearly standardized set of procedures and an awareness that this method
of teaching had possibilities of being an improvement over the tradi¬
tional method in terms of educational achievement.
The following year, this writer moved to the Libby Junior High
School and was teaching a class of remedial students, slow-learners,
and nonlearners.

Preparations were completed and the system initiated

the sixteenth week of school.

The results were satisfactory and every

year since the system has been used in remedial classes.

The last two

years heterogeneous classes (except remedial students) were taught by
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the individualized system.
The Metropolitan Achievement Tests of mathematics was adminis¬
tered as a pre-test and a post-test with the results tabulated so that
achievement was noted.

0. D. Anderhalter, Professor of Education and

Director, Bureau of Institutional Research at St. Louis University, St.
Louis, Missouri, states, of the Metropolitan Achievement Tests of
mathematics, the "curricular validity evidence is adequate." (26:905)
E. W. Hamilton, Head of the Department of Mathematics, State College
of Iowa, says, in regard to reliability, that it is "high (approximately
.90) and interesting evidence is presented to support the argument that
students really do work honestly even though they use answer sheets
and do not have to show their work." (26:905).

Warren G. Findly,

Professor of Education, and Coordinator of Educational Research, Uni¬
versity of Georgia, Athens, Georgia, adds, "So we can say with confidence
that any individual student's level of accomplishment will not be more
than one stanine point higher or lower than found for him in each
subject." (26:63).
The study will include samples of teacher made materials, such
as assignment sheets and assignments.
pages 82 and 83 respectively.

A sample of each is in Appendix C,

Included, also will be pre-test and post¬

test results, summaries of yearly work, and analyses of individual
students to indicate social as well as academic achievement.
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While it is achnowledged that the individualized mathematics
program in the Libby Junior High School is far from utopian, this study
will endeavor to show that, using this system, benefits have been
derived that were equal to or better than the traditional method of
teaching.

Limitations

The experimental part of this study was limited to experiences
and tabulated results gathered in mathematics classes taught by this
writer during the past five years.

As was previously mentioned, the

first experimental group was a second year algebra class and the year's
general progress noted.

Pupil accomplishemnts as recorded were sumarized

in the Montana Journal for April, 1969, thusly:
Spafse statistics show that this class completed 2929
assignments with at least 80% correct during the year. There
is no way of determining the number of assignments re-done or
corrected, nor the average daily attendance of the class. (22:10)
In subsequent years, the experiment centered at the eighth grade
level of mathematics, primarily classes of remedial students.

Six

classes of remedial students have spent a year working under this system
(one ninth grade group) with pre-tests and post-test being administered.
The ninth grade class was a mixture of general mathematics and remedial
students.
Efforts were concentrated in mathematics classes on research.
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on discussions with affected personnel, and on attempts at ingenuity
and innovation, to establish a system that would realize significant
achievement by the students.

The ultimate was unattainable since it

would have required a separate curriculum for each student, a time
interval to challenge and not discourage each student, teachers with
aides available, a wealth of material at hand, added flexibility of
scheduling, more of a departure from daily school routine, and an
appreciation of the situation by affected teachers, administrators,
school boards and the general public.

All of this along with insuffi¬

cient finances were deterrents to progress along the way to perfecting
the system.
If one accepted this premise as good with the possibility of
substantially improving the present system, one had to accept that it
was worthwhile to experiment, to try ideas while going through the pro¬
cess of accepting, rejecting, or modifying them as evaluations indicate.
Although temptations may have dictated complete abandonment of the
system, progress would not have been achieved by this event.

During

the concentration toward these ends, the experiment was blessed with
understanding and appreciation by the vast majority of the affected
personnel.

Criticism was not all of a positive nature, but negative

and honest analyses were contributed which are necessary for the proper
development of such a venture.
It was believed that, while perfection was far from attained
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and much adjustment and refinement was needed, substantial progress was
made.

The beneficial results of the students involved far outweighed

the negative aspects.
The literature on individualized mathematics has its limits due
to the late development of mathematics as a discipline for experimen¬
tation.

Other disciplines such as reading, English, and science seem to

have had earlier treatment.

There are a limited number of studies of

complete programs although considerable literature deals with aspects
of individualized mathematics instruction and instances of isolated
units and sub-programs are available.

Several of the quotes in this

study will be taken from the context of articles dealing with other
subjects which used them as illustrations of traits discussed in those
writing.

As Bright concludes in his study, "In the literature there

was not consistent agreement on the meaning of individualized instruc¬
tion." (4:9)

Definitions

Interlocking system refers both to the one class room, one
grade system and the rough division of each class into the lower, middle,
and upper achieving groups.
Sphere of native ability refers to the student acquiring know¬
ledge to the maximum of his ability so that future acquisitions would
be broadened because of it.

This additional knowledge, as compared to

11
the lack of it had he not acquired maximum knowledge, would tend to
pyramid as other times of maximum acquisition is experienced.
Tools refers to devices such as oral challenges, class wide
regulations, and charts for the purpose of motivating individuals as
well as groups of students.
A lesson per day was counted as one lesson at 80% or better per
class per day.

Hence two lessons at 80% or better in one class period

would be two lessons per day and a lesson up to standard every second
day would be one half lesson per day.
Complete program will be used to designate those programs that
were in effect for at least one semester and were administered to at
least, one class.
Formalized procedures has to do with the practices used by
teachers'when they are the instigators of the presentation of educational
material to a group of students.
Individualization is the process or trend of arranging the
educational material to be learned by an independent learner that fits
his ability, his speed and his level.
The Extra-capable student is the one who has not been challenged
to his full capabilities even though he is among the leaders in his
group.
The Less-capable student is the one who has not the capability
of keeping up the educational pace set by his group.
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The Harder-to-learn student is the one who needs to extend him¬
self with extra effort and time to accomplish that which is expected of
the group.
Self-learning is the process of learning initiated, desired,
and completed by the individual using the material available to the
student.
Catch-up process is the process of a student acquiring the
knowledge and skills he is lacking that would elevate him to one having
the knowledge and skills of a person of his capabilities.
Self-evaluation is the process whereby an individual assesses
himself in terms of educational progress.
Non-learner is the student who, in spite of his best efforts,
is unable to improve his knowledge or skill in a given discipline.

Summary

Any given grade has a variety of "grade levels" represented in
terms of achievement.

This establishes that a range of levels of

materials to be taught is needed to administer to the needs of any
class, also, in teaching a class as a group, two-thirds of the group
are necessarily neglected.

Therefore the best learning takes place when

each student progresses at his own speed with a curriculum that is
adapted to his needs and presented at the level of his ability.

In order

to do this the traditional lock-step organization needs to be interrupted
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and methods of facilitating the maximum progress for each student inter¬
jected.

(28:21)
Since most of the efforts to individualize instruction have been

in terms of elaborate preparation of materials and equipment, and since
this preparation is felt to be a deterrent to the spread of the prac¬
tice, this investigation has attempted to show that the "progress at
your own speed” system allows students to achieve, educationally, as well
as or better than the traditional system.

CHAPTER II

REVIEW OF THE LITERATURE

Introduction
Although practices in "Individualized Instruction" have existed
in a variety of forms since the beginning of teaching, it has been only
in recent years in the educational field that the number of projects
and writings have accelerated.

The early practices were virtually name¬

less, however they have acquired such names as "Individualized Instruc¬
tion," "Independent Study," "Continuous Progress," and "Nongraded
Schools."

As has been mentioned previously, disciplines availing them¬

selves of the practices under these headings were reading, English and
science.

Mathematics practices were later in developing.

However,

currently there is an increasing volume of projects and writings in
mathematics, mostly at the elementary level.

This chapter is a review

of the literature divided into nine sections; (1) individual differences,
(2) change, (3) organization, (4) classification and grouping, (5)
curriculum, (6) motivation, (7) testing, (8) grading, recording, and
reporting, and (9) statistics and evaluation.
This order of topics was selected to present a continuity in a
historical manner.

Individual differences was selected first because

it seemed that the basic impetus behind the phenonemon of "Individualized
Instruction" was the desire to accommodate individual differences among
students.

To do this, the necessary changes depart enough from the
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traditional system to require adjustments in educational organization.
Next would follow the classifying and grouping of the students before
presenting the curriculum, follwed by motivation, testing, grading,
recording, and reporting.

In the final analysis the method of apprais¬

ing the worth of a program is a process of evaluation, part of which is
statistical in nature.

When analysis is made in this manner, the

parallelism between a complete school of individualized instruction and
an individualized program involving one discipline becomes evident.

Individual Differences

It has become universally accepted that individual differences
among students exist within any classroom.

The statement has been made

innumberable times that no two students learn the same or have the same
ability to learn.

The need for individualization therefore should not

be questioned, but the decisions to be made are to what extent and in
what way should it be practiced.

Nowhere in the research has anyone

suggested that individuals in any class were academically the same or
that two students had the same ability to learn.

William A. LaPlante

in the article written in the Nation’s Schools says, "It has been proven
empirically that children learn in a variety of ways and at different
rates.

The principle has been demonstrated so often as to become

axiomatic." (1964)
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Various sets of names have been used to categorize students as
to their individual differences in terms of ability, achievement,
behavior, physical make up and social status; all of which form the
conglomerate being that participates in the learning process.

Invariably,

when an attempt is made to group students, there are overlaps between
categories which prevent attaining pure grouping.

As a result, no

standard method or procedure exists for the teaching of a class or group.
With such a situation existing wherever more than one individual partici¬
pates in learning, maximum efficiency of learning necessitates a degree
of individualization.

LaPlante touched on this by writing, ”...., d.t has

also been deomonstrated conclusively that if we don’t provide opportun¬
ities for children to learn in different ways and at different rates,
many children don't learn much at all.

But when we do take differences

into account, the results can be dramatic." (19:64)
It has been empirically established that even at the kinder¬
garten and first grade levels these individual differences exist and
that they expand as the students progress and become older.

This points

up the need for individualization when compared to the formalized pro¬
cedures which tends to stretch the less-capable and compress the extracapable students.

Change

The accommodation of individualization must encompass changes of
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various types.

Least among them, probably, is the physical plant.

The

literature brings out that few physical plants were built specifically
for "Individual Instruction" and that schools having changed to individ¬
ualization did so within an existing physical plant.

The greatest change

is possibly the philosphy behind student progress through the school.
Kurtz and Retson made the following comparison:

Graded Structure

Continuous Progress

1. It is assumed that all
children of the same chronolog¬
ical age will develop to the same
-extent in a given period of time.

1. It is assumed that each child
has his own pattern and rate of
growth and that children of the
same age will vary greatly in
their ability and rate of growth.

2. A child who does not measure
up to certain pre-determined
standards of what should be
accomplished in nine months is
called a failure.

2. No child is ever considered
a failure. If he does not
achieve in proportion to his
ability, we study the cause and
adjust his program to fit his
needs and problems.

3.
If
3. A child never
a child
repeats.
fails, He
he is
may progress more slowly than
required to repeat the grade in
others in the group, but indi¬
which he did not meet the
vidual records of progress make
standards.
it possible to keep his growth
continuous.
4. Decisionsdecision
as to group
4.
A
as to place¬
grade
ment can be made at any time
placement must be made after
during the three-year period
each nine months.
(for social or emotional adjust¬
ment, an additional year if
needed, etc.).
5.
Grade
5. Group placement
placements
is flexible,
are based
based
upon
physical,
mental,
too largely upon academic
social, and emotional maturity.
achievement.
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Graded Structure
6. Fixed standards of achieve¬
ment within a set time put
pressures upon teachers and
children which cause emotional
tensions and inhibit learning.

Continuous Progress
6. Elimination of pressures
produces a relaxed learning
situation conducive to good
mental health. (17:139)

This philosophy, to be appropriately put into practice, requires
actual change in curriculum construction and student instruction.

It

is entirely possible to change the statement of philosophy of student
progress and yet maintain much the same curriculum structure and student
instruction thus giving only lip service to individualization.

Buffie

put it quite aptly when he stated:
...., it must be realized that changing an organizational
structure only provides the opportunity for bringing about
significant educational improvement. The real heart of the
educative process is to be found in the influences of curriculum
and instruction of youngsters. In all too many cases, labels
have been changed, but the basic school program has remained
unaffected. (6:26-27)
Teachers change their functional emphasis from teaching to that
.of facilitating learning and instruction is on a highly personalized
basis.

(20:17)

This is quite a departure from the teacher*s preparation

and experience background and needs considerable emphasis to make the
adjustment. (23:46)
Since individualization emphasizes the individual, grading,
recording, and reporting criteria made corresponding changes to curricu¬
lum structure and student instruction.

These changes unfold themselves
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as each of the sections is duscussed in this chapter.

Organization

The physical plants of schools using nongraded procedures look
like traditional schools.

Few school buildings have been built specif¬

ically to house a nongraded school.

Therefore most of the schools

making the change to nongraded procedures did so within an already
existing building.

Hart and Smedsted confirmed this partially by

writing in their article entitled, "The Peter Boscow Primary School,
Hillsboro, Oregon," that "The Hillsboro nongraded primary school was
implemented without any change in physical facilities." (8:181)
David W. Beggs, III expanded the notion by saying in his article:
Modem nongraded secondary schools, whether junior or
senior high schools, look like traditional graded schools
from the outside. Both are fashioned from mortar and steel.
Each requires an equivalent amount of space. (2:53)
Thus the changes to accomodate "Individualized Instruction"
take place within the physical plant.
Two types of changes were indicated; administrative and
instructional.

Administrative
The organization of the administrative processes must enhance
the instructional program, therefore changes in such things as
measurements, continuity of progress, and recording needed to be made.
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Students no longer had grade affiliation.

Measurements were in terms

of individuals instead of groups, taking into account such things as
ability, achievement, industriousness, and social adjustment.

Continuous

progress necessitated a realignment of teacher assignments and changes
in the uses of material and equipment.
"Individualized Instruction" took into account new aspects of
student characteristics and accomplishments.

Curriculum branched out

from the core in terms of depth and break-down into smaller component
parts of concepts and the recording of student accomplishment of these
items required changes in recording forms.

Scheduling took on more

complex aspects so as to facilitate mobility of students in and out
of scheduled groups to accommodate changes (academic and social) in the
individual student.

These were alluded to by Carlson and Gilbert when

they listed their "six assumptions basic to the new structure:"
1. The administrative structure of the school should be
consistent with the function of the school.
2. The administrative structure should take into account
what is known about child development and learning theory.
3. An administrative structure that takes into account
individual differences within and among children should
facilitate the progress of’each child through each skill
and subject area independent of what he achieves in
another area and independent of the achievement of others.
4. An administrative structure that provides a method
of accounting for the varying rates of maturation and
achievement promotes the mental health and develops the selfconcept of the child.
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5. Administrative structure that provides a method of
accounting for the varying rates of maturation and achievement
promotes the mental health and develops the self-concept of
the child.
6. An administrative structure should help teachers fulfill
the functions of the school as previously stated. (7:147)

Instructional
Since the subject matter in both graded and nongraded schools
was fundamentally the same, the differences between the two types of
schools were in organization and presentation of the curriculum.

Groups

of students working within a classroom varied as to age, ability, and
methods of learning.

Consequently teaching versatility expanded.

More

time with individual students was required and less time with clerical
work was available.

With the increased range of material being assim¬

ilated at any one time the teacher became well versed in a broader field
of the curriculum from day to day.

Beggs continued directly from his

previous quotation:
....However, inside there are significant, distinguishing
characteristics which set the nongraded secondary school apart
from the graded secondary school. These fundamental differences
often consist of what students are learning and more often are
related to how they go about their learning. Correspondingly,
teachers in the nongraded secondary school approach the teaching
tasks in distinctly different ways from teachers in the graded
school. (2:53-54)
In this type of teaching, the material was organized to address
itself to the individual as opposed to the group in the traditional
school.

This process required a critical look at the material to be
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taught.

Objectives needed special scrutiny and progression from one

to the next was facilitated by lesser steps so that mastery by the
individual was attained through his method of learning.
Primarily, there were two types of organizations in nongraded
schools.

The first was the type that often was labeled "continuous

learning" and the second, sometimes called "lessons by levels," was
quite similar to the first except that the lessons were divided into
levels.

Continuous Learning.

Sequential arrangement of concepts into

small units of material allowed the student to progress from one to the
other in an atmosphere of success.

The student, regardless of his

abilities, had the next logical step waiting for him when he completed
each lesson.
available.

If he was above average in ability, lessons in depth were
For the slow learner or, the "harder-to-learn" student,

concepts broken-down into smaller parts were available.
average he could follow the core of the program.

If he was

Thus each student

progressed at his own speed and at the depth and breadth suited to his
own individuality.

Beggs said it in this passage:

....A student is neither classified by his years in school
nor instructed only as a member of this or that group. Instead,
the student is free to move through an unending sequence of
study which has infinite variations of content.

The rate of the youngster's progress is his rate of
accomplishment. The depth of the study is his depth of
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understanding.
The breadth of consideration is his breadth
of interest. When a student has developed one skill or mastered
one concept, he is free to move to the next, regardless of the
progress of others or the time of year. (2:56-67)
The phenomenon of continuous learning presented quite a different
atmosphere for the student, especially the below average and the above
average.

The below average student, through continued progress, was

projected into an atmosphere of success, while the above average student
felt the release from being held back waiting for other students and was
free to progress as his ability allowed.

This freedom of movement

through the curriculum, while accommodating individual differences, also
presented a truer picture of the range of achievement of the group.

Lessons by levels.

Once the curriculum had been constructed

into lessons for an age group or several age groups it was divided into
series of lessons called

,,

levels.,,

formerly designated as a grade.

Each level was assigned to what was

Hart and Smedstad explained:

The language arts and arithmetic curricula of the Peter
Boscow Nongraded Primary School have been organized into
eight levels of achievement, plus a readiness level as the
foundation of the program.
It is more realistic to think
in terms of eight or nine levels of achievement, rather
than the traditional three grades. (14:180)

While the same feeling existed among the students as observed in
continuous learning, the levels program makes provisions for pupils who
completed a level to be moved into the next level without waiting for
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group to complete it.

Other programs provided for added activities

within the discipline or in some other field for those who completed
their level before the time allotted.

Thus the concept of continuous

learning was fostered.

Classification and Grouping

According to the literature the more accepted method of class¬
ifying students for placement in individualized programs was the use of
standardized test results.

B. Frank Brown wrote, "When students enter

Melbourne High School, they are sorted on the basis of nationally
standardized achievement tests.

They are then clustered into the phase

spectrum in line with their varying aptitudes and abilities.11 (5:49-50)
Some schools created their own standardized norms having written their
tests to conform with the proposed curriculum and administered it to an
acceptable number of students ranged proportionally over the age groups
for which the curriculum was designed.

An average score was determined

for each age level and thereafter any student entering the program was
placed according to his results of the test.

Anytime one wished, a

correlation could be established between a nationally standardized test
and the locally created one.

Thomas and Thomas indicated the method in

their book:
....By computing the children’s scores, we discover that
the average seven-year-old gets 45 items correct.
The
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average eight-year-old gets 53 items correct. The average
nine-year-old gets 63 items correct. Therefore, we con¬
clude that a score of 45 is equivalent to a mental age of
seven,....(27:70)

Some authors suggested that other criteria be used along with
standardized tests for classifying students.

Items like chronological

age, teacher judgement, estimated reading level, social maturity, and
physical maturity were mentioned.
by the proper school personnel.

These primarily involved judgement
In cases where a series of criteria was

used for placement, an order of preference was established with each
criteria having been weighted according to its importance.

The results

of this method not only place the student at the proper curriculum
level but also in a group more nearly fitted to his characteristics.
Once the system was organized and its operation begun, provisions
to maintain the workability of the grouping for the best results by the
individual required fluidity of movement of pupils.

Changes in achieve¬

ment level necessitated moving students out of one group and into
another.

Quite consistently each teacher found himself with at least

two working groups.

Therefore moving a student from one level to another

often required movement to another group or classroom.
The practices of classifying and grouping students for ^Indi¬
vidualized Instruction" were of many methods and all had three qualities
in common.

They were planned so that each student worked at his

achievement level, in terms of his ability and at his own speed as his
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readiness permitted him.

Each project was unique unto itself depending

on the facilities that were available and the judgement of the educators
who created it.

Curriculum

Curriculum adaptations to "Individualized Instruction" were
confined to structure and depth, since it was fundamentally the same as
for traditional schools.

Past curricula had been organized to be pre%

sented to groups or classes; thereby allowing the use of material in
blocks geared at the same level.
To accommodate individualization it was necessary to prepare the
curriculum for each student and, since he was different from every other
student, uniqueness was involved.

Each concept or block of material was

prepared to be presented several ways and at several levels of difficulty.
To accomodate individual differences further the same material was
developed in depth for the better students.

It was also broken into

lesser objectives at a lower level of difficulty.

This included more

and shorter lessons to satisfy the needs of the slower and "harder-tolearn" students.

Basically, it was conceivable that every student could

cover the same material but at different levels through different periods
of time.

In general there were ten considerations to be taken into

account when structuring a curriculum for the individual student.
were enumerated by Dunn:

They
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1. What the student needs to know.
2. What the student would like to know.
3. What the student already knows.
4. The rate at which the selected content should be
presented.
5. The sequence in which the selected content should
be presented.
6. The mode of presentation of that content.
7. The difficulty level of the learning materials
used to teach that content.
8. The nature of the physical and social context
in which the teaching-learning takes place.
9. The amount of teacher supervision, media usage,
and technology involved, and
10.
The amount of overlearn
built into the program. (10:4)

In the literature surveyed by this writer, there were no
articles that specifically enumerated the steps for selecting the
materials of a curriculum.

Thus no method was presented.

Method and

procedures were indirectly suggested by mentioning characteristics of
the desired curriculum.

Some of them were, concept-centered (espe¬

cially mathematics and science), variety of instruction, provisions
for numerous evaluations, and arrangements for latitude within a
concept.

The properly selected curriculum with the proper presentation

went a long way to motivate the student.
A simple method of selecting a mathematics curriculum will be
presented in Appendix C, page
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Motivation

Motivation,, being a phenomenon developed within the individual,
was observed in terms of changes in attitudes and behavior.

This made

judgements subjective and therefore literature pertaining to motivation
dealt in terms of implication rather than on a cause and effect basis.
Schiavone implied this when he wrote that: "Boys and girls with a
variety of instructional needs deomonstrated sufficient progress under
IPX." (24:164)
Schiavone touched on self motivation with this paragraph:
Although the program which we are describing is remedial,
it should be pointed out that the nature of IPI makes it also
desirable for employment with average and superior students as
well, and in a variety of disciplines. This is true, since
all students can progress at a rate and level commensurate with
individual achievement, abilities, and potentials. (24:164)
The above paragraph, implied that the student was so motivated
that he worked at his maximum ability and achieved at the rate allowed
by his ability.
"Individualized

Instruction" was of such a nature that it was

different from the conventional graded process.

Students were

accelerated or slowed through their work depending on the need to
achieve at their own rate.

Remedial and slow learning students took the

time necessary to get the appropriate foundation for continued study.
In this way a degree of success was realized and they became more
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involved in their learning.

Likewise, the faster students were allowed

to progress at their own rate and did not become bored with the material
as they were waiting for the rest of the class.
Brown said:

The effect of nongrading is to change the educational
process so that students are accelerated through subject
matter on a continuing rather than a yearly basis. Learning
is both more appropriate and more viable when children of
comparable academic accomplishment and pace are grouped
together. (5:51)

There were numerous factors, such as charts and notes on
corrected papers that served as motivating devices.

These were not

found in the literature but are mentioned in Appendix C, page 80.

Testing

Testing, as summarized in the literature, had emphasis on student
placement and prediction of future performance, although testing for
grades was mentioned.

Placement could be for purposes of determining

the starting point of the pupil or determining the route to be taken:
was the pupil ready for enrichment, or should he have continued the core
curriculum, or did he need reinforcement work.
Thomas and Thomas touched on this when they wrote:

....A single test may often serve for predicting future
success, indicating present standing, and reflecting past
achievement. At the end of the first semester of a ninth-grade
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algebra course, the teacher constructs an achievement test
to sample the major learnings of the semester. He then uses
these test results in several ways:
1. As one element entering into the computation of a
semester mark for each pupil. In this case he has focused
on past attainment.
2. As a basis for recommending how the school’s four
algebra classes should be reshuffled for the second semester
so they will be grouped more homogeneously. In this case he
is focusing on readiness for new work as well as predicting
how pupils will probably succeed during the coming year.
3. As a basis for predicting pupil’s success several
years ahead. That is, the test scores are given to the
guidance counselor who helps students plan their high-school
programs and estimate whether they should aim at college and,
if so, in what fields they will most likely find the greatest
success. (27:66)
Hillson was more detailed when he wrote:

.

Before moving into a basic unit of instruction, pupils are
tested to find out what skills and understandings they already
possess. After an introduction for all pupils, the more able
branch off and participate in enrichment work. As discussed
previously, this may be group or individual-oriented. The
class is brought together from time to time for various purposes:
introduction of a unit, testing, or whenever the need dictates.
(15:48)

No matter which plan of action is decided upon, focus
must be upon the use of diagnostic tools, identification of a
pupil’s approximate position for group and/or individual
differences. The emphasis will be upon the individual’s
uninterrupted and secure growth in his math learning, rather
than upon an occasional stab at "catching up" activity for
the slower learner or a "fill-in" type enrichment activity,
too often simply repeat practice for the student who is, in
reality, ready for a depth study of an already assimilated
concept or to move ahead to a new and more advanced area.
(15:49)
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Pre-testing, of course, was an important part of the program
as was indicated in the above discussion.
rarely mentioned.

However, post-testing was

It could be argued that any test for measuring

achievement, as it was used by Hillson, is a post-test.

These results

are used to indicate placement and, as such, are pre-tests.
Post-tests per se were designed and used to establish achieve¬
ment level following a completed program.

Therefore its use was

primarily empirical and had no implications for use in future programs.
This seemed to be impractical in a system of individualized instruction
that was continuous and was designed to include a series of levels that
took several years to complete.

The post-test administered at the close

of the year should have had some carry-over value for the pre-test
administered at the beginning of the next term, if for no other reason
than to help determine what pre-test to be administered.

This writer

was curious as to what the effect of the summer lay-off between school
terms had on the achievement level of students, the extent of loss, if
any, and to what extent the loss reverted to the status of original
exposure to the material.

Grading, Recording, and Reporting

The title of this section suggests the evaluation of the
student, recording the findings in a permanent form, and communicating
them to the parents and concerned personnel.
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Conventional methods of grading students was coming under
increased fire as "Individualized Instruction" demonstrated the need
for a more meaningful system.

The grading systems commonly used tended

to favor the average and above-average students and increased the
frustration of the below-average.

Group grading as it existed was not

compatible with grading students who were working at their own speed
and at their own level.

B. Frank Brown alluded to this when he stated,

’’The schools should be just as imaginative in developing a new technique
for reporting on the below-average student as they are on the average
and above-average students.
problem."

(5:183)

This is, however, a difficult and complex

Brown, in the last part of the quotation as other

authors have suggested, referred to the use of grading and reporting
according to the results of standardized tests.

It was mentioned that

perhaps the best grading would result from administering the standardized
tests at the end of each semester.

In view of traditional methods of

grading, this change required a re-education process for both the student
and the parent.
ing grades.

This also indicated a change in criteria for determin¬

Class rank and percentage grades diminished in importance

and such things as increased achievement, working at maximum ability,
and industriousness increased in importance.
by stating:

Brown elaborated on this
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The periodic six or nine weeks1 report card for remedial
and slower students should not be an A B C D F in the funda¬
mental subjects, but instead should appraise the student^
motivation and progress toward the goals of learning. This
card should evaluate skill in using the tools of learning as
Excellent, Good, Moderate, Poor, Unsatisfactory.
Parents of both high- and low-achieveing students should be
advised that their younsterfs permanent record is available at
all times for analysis and study in connection with the young¬
sters learning problems. (5:184)

"Individualized Instruction" was designed to measure and take
into account more aspects of the student's life and progress than tradi¬
tional instrudtion.

The information suggested was more detailed than

recorded traditionally.

Family and family background, health records,

school history, aptitude test scores, and academic achievement needed to
be more detailed and made more available to personnel directly involved
with the student.

Added to normal records was special interests and

talents, personal-social characteristics, outside work experience, and
future plans.
Commercially published cumulative records were available.

Thomas

and Thomas suggested that, "perhaps the most usuable kind is one devel¬
oped by the school staff itself.

Such a form will more likely be one

that teachers agree with and will be willing to furnish material for."
(27:74)
With changes in grading came changes in recording.

The replace¬

ment of class rank and percentage emphasis with the above mentioned
criteria changed office forms so that valid interpretations by parents.
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industry, institutions of higher education, and other interested parties
were made.

In any event the record system had to match that of the

instructional system.
With "Individualized Instruction” requiring more of the
teacherfs time, provisions needed to be made for the loss of time in
recording.

Teacherfs aides were provided in some instances while office

help or guidance personnel did the recording on their own time and
better students of higher classes were used for this purpose in other
projects.
With conventional grading systems out of use, conventional
reporting needed to be changed.

More student characteristics were

being measured as they were being considered as part of educational
growth.

Parents and students alike needed to know, as well as had the

right to be informed, about these variables.

Low achievers who were

used to being marked as working below class standards began to be
graded in terms of their ability, and above average students who had
received good grades, yet were working below their ability, found
incentive and were challenged.

Many of them improved their grades while

others maintained theirs, but all of them had the opportunity to gain
the feeling of earning grades to fit their ability.
The traditional report card, that had never been satisfactory,
became more inadequate.

The new card focused attention on the funda¬

mental objectives of education.

This required that the parent be
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educated to understand this basis of reporting.

Following the lead of

Thomas and Thomas mentioned earlier, perhaps a faculty committee using
faculty ideas would create a satisfactory report to the parents.
Supplementary reporting systems, like parent-teachers confer¬
ences enabled the parent to understand the student’s progress better.
Another addition to the reporting system was "a written report sent home
whenever a child completes a level of achievement."

This was reported

by Hart and Smedstad about the Peter Boscow Primary Schools. (14:181)
There were no year end pass or retention reports to take home but just
a report as to the location of the student in the curriculum continuum.

Statistics and Evaluation

Statistics and evaluation were of two types; one was of group
results and the other was of understanding the individual.
ture examined was overwhelmingly that of the first type.

The litera¬
This was

understandable because of the need to make comparisons by existing
standards when an innovation became useful enought to challenge the
standard program.

Because of this, "individualized Instruction" the

real value of the program should be the extent it encompassed the
growth of the complete individual.

Group testing and evaluation, to a

large extent, ignored this factor and evolved about group norms, and
still paid tribute to achievement as an accomplishment of a definite
standard for a definite age.

Evaluation based on the individual should
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be a continuous process and include numerous factors such as interest,
involvement, industriousness, and social growth.

In this manner

progress was charted often and compared with the objectives of the pro¬
gram.

Adjustments and changes were made at frequent intervals to

help students to meet the objectives.

Beggs stated it this way:

Evaluation should be a continuous process. It takes on
added importance as a nongraded program is instituted. Both
those directly and indirectly associated with the nongraded
school will want to know how well it is meeting its stated
objectives. (2:74)
To do this a carefully designed system was worked out to
measure how closely the objectives were attained.

This, also served

to answer questions for people interested in and/or critical of the
program as well as provide opportunities to make early adjustments and
refinements in the program.

Summary

Individualized mathematics, still in its developmental stage,
has been getting increased attention in terms of projects and writings.
It was reviewed in nine sections: (1) individual differences, (2) change,
(3) organization, (4) classification and grouping, (5) curriculum,
(6) motivation, (7) testing, (8) grading, recording, and reporting, and
C9) statistics and evaluation.
Since the existence of individual differences had been accepted,
the acceptance of "Individualized Instruction" was in terms of what
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extent and in what way it should be used.

Every project was unique unto

itself but all of them had results that were rather dramatic.

This dram¬

atized the need for individualization since it also has been universally
accepted that formalized classrooms tend to stretch or lose the lesscapable and compress the extra-capable.
This tranformation from traditional to individualized procedures
was departure enough to cause organizational change.
them was philosophy.

Greatest among

The teachers changed their emphasis of function

from teaching, to facilitating learning, hence a change in the presen¬
tation of the curriculum.
Since most individualized projects took place within an existing
physical plant, the changes in organization were of two types, adminis¬
trative and instructional.

The administrative changes were dictated by

those of the instructional system for the purpose of smooth and efficient
operation of the program.

This took into account gradelessness, curri¬

culum continuity, teacher assignments, changes in records, and scheduling.
The instructional program changed more extensively than the
administrative since it was the very heart of the individualization.
Groups of students varied widely in terms of age, ability and methods of
learning.
work.

Teachers spent more time instructing and less in clerical

The emphasis of the material was on the individual and was divided

into lesser objectives to accomodate self instruction.

This type of

learning existed in two patterns, continuous progress and "lessons by
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levels" projected the slower student into an atmosphere of success and
released the better student from being held back to wait for the other
students.
Results of standardized tests usually furnished the information
for classifying and grouping students although chronological age,
teacher judgement, reading level, social maturity, and physical mat¬
urity were used to supplement test results.

Some projects created their

own standardized norms for pupil placement.

In spite of care in place¬

ment most teachers found two or more working groups in their charge.
Student mobility from one group to another accommodated the different
rates of achievement.

Although each project was unique, they all

fostered the student working at his achievement level, in terms of his
ability, and at his own speed.
Curriculum changes were confined to structure and depth for
the purpose of accommodating individualization.

On page 27, Dunn’s ten

considerations were listed to show the care and precision necessary for
curriculum structuring.
The curriculum needed manipulation to be properly readied for
the individual student.

Characteristics of it were: flexibility,

depth, continuity, and inclusiveness.

When completed it was adaptable

to each student whose level of achievement and ability had been
predetermined.
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The effects of motivation were of the observational type and
were dealt with by implication.

Few writings touched on instruments of

motivation, but they are dealt with in Chapter III.
Grading took on new importance as it represented new measure¬
ments in student behavior.

Such things as increased achievement,

working at maximum ability, and industriousness became more important
as reportable measurements.

Recording forms and procedures needed to

be changed to correspond to the changes in grading and student records.
With individual instruction taking more of the teacher’s time, several
arrangements had been devised to ’’pick up” the lack of time for clerical
work.

Like the grading, reporting had seldom been a satisfactory

process.

New methods and procedures were being used, all designed to

increase the understanding of the student’s accomplishments and position
with respect to the curriculum and social group.
Commercial forms for these changes were available.

As several

authors suggest, perhaps the best procedure for the changeover in
recording was faculty devised forms.

CHAPTER III

INDIVIDUALIZED MATHEMATICS IN THE LIBBY JUNIOR
HIGH SCHOOL

Introduction

Before becoming a teacher at the Libby Junior High School, this
writer had one year’s experience teaching individualized mathematics
Since then there have been four years of developing the program in the
junior high school.

During that time much experimentation was done.

While most of this took place in the eighth grade, at various times
fourth, sixth and ninth grade groups were involved.
As this chapter progresses it will be come apparent that the
program does not encompass the extensiveness that is suggested in
Chapter II.
speed."

The main emphasis was on "students working at their own

However, tabulated findings will indicate that satisfactory

results were accomplished and traditional teaching was rivaled and even
surpassed.
In this chapter, an attempt is made to review each class from
its organization, through its duration, and its evaluative termination.
Individual students will be discussed to indicate social progress.
There will be indications that more extensive measurements as well as
different aspects of the traditional grading system are needed.

The

initial class at Nashua, Montana, will be reviewed to show organizational
progress.

The classes during the four years in the Libby Junior High
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School showed a stabilizing trend in organization and procedures,
while provisions were open to try changes for improvement of the program.
A basic explanation of the system is made in the section
entitled, "The Beginning of the System."

In succeeding sections changes

are noted.
There is little documentary evidence presented in this chapter
as most of the material was recorded by this writer.

However, written

comments by students are introduced to show a variety of attitudes
toward the system.

This will be found in Appendix C, page 81.

The Beginning of the System

The beginning class was a second year algebra group of seventeen
(11 boys and 6 girls) students.

After gaining permission to indroduce

individualized instruction, the next step was to organize the curricu¬
lum.

The textbook contained the desired curriculum, so assignment

sheets were made out.
up correcting.

A standardized answer sheet was devised to speed

The first assignment sheets contained a double row of

typed assignments numbering approximately eighty.

After some experience

and discussion with students, they were standardized in handwritten form
with approximately twenty listings per sheet.

The completion of an

assignment sheet seemed to add to the feeling of accomplishment.
standard of achievement of a lesson originally was 85%.

The

However this

seemed to be a level that discouraged several students, so it was reduced
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to 80%.

There was an immediate beneficial change.

and class interest accelerated.
most from the change.

Progress increased

The slower students seemed to profit

These benefits were evidenced through an increase

in the number of daily papers and more students began to ask for more
individual help.
At various intervals time was taken in class to discuss proce¬
dures and, also, for students to write comments about the class and to
make suggestions for improving class operation.

These were anonymous

so that there was freer expression of opinions.

They were varied but

none were in favor of returning to the traditional method of teaching.
The most negative comment was in terms of returning to the traditional
grading system.
From the beginning, it was obvious that some students would
hand in more lessons than others, therefore, for the sake of fairness
a grading system other than percentage was necessary.

It was decided

that one point per lesson completed at 80% or better would be earned
by the student.

If a lesson was below standard, it was returned to

the student and he corrected the errors.

The individual total points

at the end of the grading period were put on a sight chart and a letter
grade assigned.

A sight chart is included in Appendix B, page 79.

this way increased accomplishment was rewarded.

in

As the year progressed,

the better students became more interested in correcting the errors and
the method of computation than in the number of lessons completed.
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This paid off in an increased number of lessons for the students as they
acquired a better background for future lessons*

Less time was used for

correcting errors.
A wall chart was kept that recorded the lessons completed,
marked with a cross when handed in and colored when it was determined
to be 80% or better.
lessons qualified.

No lesson was colored in until all previous
This way progression of work was insured and students

did not work ahead before mastering material.
Individual differences were apparent from the start as witnessed
by the variation in the number of lessons handed in by each student and
the number of lessons corrected.

The quotation from this writer's

article in the Montana Education states:
On February 17, 1967, the following topics made up the
material in the assignments handed in: fractional exponents,
scientific notation, consistent and inconsistentequations,
dependent and independent equations, solving two equations
in two unknowns, solving three equations in three unknowns,
negative exponents, square roots, and radicals. (22:9-10)
Information about this class mentioned in the article and quoted
in Chapter I indicated that the students averaged 172 lessons per stu¬
dent for the 158 days the system was in effect.

Second Year

This was a class of nineteen (14 boys and 5 girls) slow learners,
underachievers, and nonlearners at the eighth grade level.

The textbook
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contained the curriculum desired and its format lent itself to
individualized instruction having emphasis on students working at their
own speed.

Preparation for introducing the method consisted of deciding

on class procedures and making a set of assignment sheets.
The students were selected for this class through teacher recom¬
mendation and standardized test results.

The primary purpose of this

system was to encourage the students to achieve through self-learning
and calling on the teacher for assistance with material they had
difficulty understanding.
help of Gther students.

Sometimes they were allowed to solicit the
When a lesson was finished, the student put

it into the basket for completed lessons and went back to his desk to
start the next one.

This procedure allowed for continuity of work for

the student while he was waiting for the lesson to be corrected and
returned to him.

A special attempt was made to have it corrected and

back by class time the next day.
The second year individualized class, in terms of grading and
recording, was the same as the previous year.

The course was entitled

"Individualized Mathematics" to differentiate from "Mathematics" for
purposes of administrative recording.

During this year, a "Report to

the Parent" was initiated and mailed.

A copy of the report is in

Appendix C, page 86.

It was the practice of the junior high school to

send "flunk" slips home at the 4 1/2 week interval between the 9-week
report cards.

Instead of this, a "Report to the Parent" was sent to
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the parents of each student.
The sixteenth week of school the class was introduced to
individualized mathematics.
7 and the post-test on May 7.

The pre-test was administered on November
The students were measured on 105 school

days of instruction under the system.
eighteen students.

The data was complete for

The results indicated that improvement in Problem

Solving Concepts were substantially greater than in Computational Skills.
Using twenty as the average number of school days in a month, this class
was influenced by the system for 5.25 months.

The average achievement

for the group of ten students that improved in Computational Skills was
1.12 months per month as compared to .875 each month in the 7.2 previous
years in school.

The average achievement in Problem Solving Concepts

per month for the thirteen students was 1.36 months as compared to .945
during previous years.

Individual results are listed in Table 2 of

Appendix A, page 74.

Special students

A girl approaching the nonlearner group, developed a habit of
handing in from five to twelve lessons after a week-end.

Although it

was a practice to give an 80% the third or fourth time a lesson was done,
she would do some of them five or six times.

Aside from enjoying

mathematics class, she learned industriousness and stick-to-itiveness.
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One boy was headed for extra-curricular ineligibility because of
his mathematical ineptness.

He "caught fire" and, instead of being the

"pesky boy in the back seat," became industrious and worked steadily
during class.

He retained his eligibility and as a junior was a standout

in track and a big help in football and basketball.
Another boy, near the end of the school year blurted out in
class, "I finally understand what fractions are all about.

I never

thought I would."
A boy who was headed for mathematical oblivion and did not care,
was the most improved student.
235 lessons.

When the year ended, he had finished

This completed the textbook and included fifty-two lessons

in the B-group mathematics book.

He still had two weeks in which he was

allowed to be a teacher's aide and to help students in their work.

He

took Algebra B as a ninth grader, geometry A as a tenth grader, and
advanced algebra as an eleventh grader and averaged C for the three
courses.

Third Year

The class was organized during the first two weeks of school.
was composed of twenty-one (18 boys and 3 girls) remedial eighth grade
students.

They were classified through teacher recommendation and

verified by the guidance department.

The two weeks were used to test

the entire class and for teachers to select the students.

As they were

It
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selected they were transferred into the remedial class.

The class

became finalized with twelve students meeting as a daily class and nine
meeting with other regular mathematics classes but still working in this
system.

This process was an innovation brought about through the need

for remedial instruction for students who, because of the necessity to
remain in particular classes of other disciplines, could not be trans¬
ferred.

This writer indicates the feelings of the teachers concerning

this change:
It is felt not only that nonshifted students are somewhat
handicapped, but for the most part, their accomplishment and
Increased interest in mathematics out distance what they would
be were they participating in regular class. As yet no
jealousies or antagonism between regular classmates and these
special students have shown up. (22:10)
Other changes were made.

Testing and increased emphasis by

testing over smaller blocks of material and a graduated scale of points
toward grading was devised.

The point system was five points for a grade

of 96 to 100% inclusive, four for 89 to 95%, three for 81 to 88%, and
two for 80%.

The point system for regular lessons was the same.

The

"Report to the Parent" was revised to include this change; then was
handwritten and dittoed to foster the feeling of teacher-made materials.
It was during this year that it was decided that working individ¬
ually was not the complete answer to the educational process.
a need to foster exchange of ideas among students.

There was

Two other phenonema

became apparent: (1) There were students who produced better when they
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had a deadline to meet, and (2) there were students who did not produce
under either traditional teaching or working at their own speed.
Adjustments for these conditions were made in later classes.
Even though this class was more diversified, the information
indicated the same trends as the previous year.

The standardized tests

were given six months apart, November 19 and May 19.
completed for twenty students.

The data was

For the six months, the ten students,

who improved in Computational. Skills, averaged .847 months per month
as compared to .830 months the previous 7.3 years.

The sixteen that

improved in .Problem Solving Concepts averaged 1.66 months for each
month in the program as compared to .880 previously.

Table 3 of

Appendix A, page 75 shows individual results of the tests.

Special Students
One boy was a rather slow, methodical student who liked to work
independently.

He did not do a significant number of lessons, but he

became more sociable with members of the class as the year progressed.
The individual figures show that he improved eight months in Computa¬
tional Skills and 18 months in Problem Solving Concepts.
A girl was consistently the student who was handing in the most
lessons. Although she showed no improvement during the year, she had a
vastly improved attitude toward school.

Her mother made a special

effort in two interviews during the year to express her gratitude for
the girlfs improvement.
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A boy, who changed schools often, had a poor attitude toward
mathematics.

He became a good producer and much more consistent in

school attendance.

He felt well rewarded with his eighteen months

improvement in Computational Skills and twelve months in Problem Soving
Concepts.
Two boys are mentioned toegether as they were two students
working in individualized mathematics as members of another regular
class.

They were students doing nothing and were about to be transferred

out when it was decided to have them try the system.

One, a boy of

Indian and .Negro descent, had a negative concept of himself and had no
friends.

The other was a frail boy with a lot of resentment and

retaliation in mind.

The two boys gradually increased their interest

in mathematics and a rivalry developed between them.

They began being

accepted by other students in their class, sociability increased on a
student-to-student and student-to-teacher level.

The first boy did

not do much improving mathematically but he gained considerably in
self-respect and self-worth.

The second gained six months in Computa¬

tional Skills and eighteen months in Problem Solving Concepts as well as
gains similar to those of the first boy.

His father made a special

trip to school to express his gratitude to the teachers involved for the
changes in attitude that he had made.
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Fourth Year

This was a year in which a change in school buildings and changes
in teaching assignments interferred with class stability and pre-tests
and post-tests plans.
statistics.

Only the ninth grade remedial group had complete

This writer started the school year with one remedial and

two general mathematics ninth grade classes.

The ninth grade remedial

class of twenty students were pre-tested and post-tested.

Early in the

year the teaching assignment was changed so that the three ninth grade
classes were condensed to two.

The remedial students were distributed

within the two general mathematics classes.

Each class contained two

groups, remedial and general mathematics students.

A half-time

teacher and a teacher*s aide under the supervision of this writer soon
had both classes completely individualized, however the course division
remained the same.
Of the twenty remedial students tested eleven had complete
tabulations,

in Computational Skills, ten students improved an average

of 1.36 months as compared to an average of .698 per month for all
previous months in school.

The results for the Problem Solving Concepts

showed that seven members averaged 1.95 months as compared to a previous
average of .686.

These results were invalidated to the point that the

norms of the standardized tests were calculated only to the tenth grade
and three of the twenty-two end results were above the tenth grade norms.
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This would tend to lower the average improvement per month.

Individual

results are in Table 4 of Appendix A, page 76.
The other two classes were given the post-test and of the thirtynine remedial and general mathematics students eighteen of them finished
the year doing eighth grade level or better in Computational Skills and
sixteen in Problem Solving Concepts.

Nine students were working above

the tenth grade level in one or both parts of the test.

Table 5 in

Appendix A, page 77, confirms these results.
After combining into two classes, remedial students were allowed
to transfer into the general mathematics course at their request if
the teachers felt it was warranted.
successful.

Most of the transfer students were

Two were returned to remedial work at their request.

At the time of the change of teaching assignments, this writer
became supervisor of a Title program which involved remedial students
in the fourth, sixth, and eight grades.

The eighth grade class of

seventeen (11 boys and 6 girls) students was organized as the previous
"Indvidualized Mathematics" classes.

This class was provided with a

teacher, and a teacher*s aide who was also a certified mathematics
teacher.

This facilitated more individual instruction and also speeded

up correcting and recording.

One student completed the 301 assignments

in the textbook and worked thirty-five in the textbook of the
next level.

Seven of the class ended the year achieving better than

the seventh grade level in Computational Skills and ten of them in
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.

Problem Solving Concepts.
The six groups of fourth and sixth graders met for an hour each
day.

Two elementary buildings were involved, a certified teacher for

each building was provided, and one teacher's aide supplied materials
for both buildings.

The primary purpose of these remedial groups was

to facilitate a catch-up process so students could take their rightful
place in their class.

To do this, the class period was divided into

three equivalent parts; one for remedial work, one for presentation of
material being taken by the regular class, and the third for participa¬
tion in manipulative mathematics activities and mathematical games.
Provisions were made for transferring students back to their regular
classes and transferring others' into the remedial classes to replace
them.

Two results were noted.

There was a clamor for students in

regular classes to be transferred into the remedial group.

Remedial

students who "caught up" returned to their class and became active
contributors to the class, while several of them became class leaders.

Fifth Year

Four eighth grade classes were individualized at the beginning
of the school year; two remedial and two heterogeneous (except remedial
students).

Procedures were similar to the previous classes except

more freedom of communication between students was allowed and some were
given permission to work in groups.

Also, students doing nothing in
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class were transferred out as it was felt that they could "do nothing"
in another class and thus make room for other students who needed this
type of instruction and would take advantage of it.

All four classes

were given a pre-test and a post-test, but the results were invalidated
because the pre-test was administered in a battery of tests while the
post-test was an individual test.

However one result was worth noting.

Out of the thirty-eight students who were in the remedial group at one
time or another during the year, six of them completed the 301 lessons
in the textbook and were working at the next level at the end of the
year.
The curriculum for the two heterogeneous classes was started
the previous year.
year.

One class had been individualized for part of the

The textbook contained the basic curriculum, however, the need

for changes in explanatory material occurred often enough to justify
making a set of lessons.

The Fifth Year class used the textbook as a

reference and the lessons for the entire year were teacher-prepared and
on

separate sheets.

The curriculum was enriched by adding materials

from other sources, while changes were made in some of the presentations
in the textbook,

Fundamental arithmetic was re-enforced by adding

lessons at convenient places in the series of lessons.
Available information on the heterogeneous classes showed seven
students completed all of the 258 lessons and twenty-eight out of the
forty-two completed 200 or more lessons at 80% or better.
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Summary

Five years of experimental classes in "Individualized Mathe¬
matics" were completed.

There were varied achievement levels of

students as well as grade levels.
in different curriculums.

They were in mixed classes working

The curriculum started as a textbook with a

set of assignment sheets and developed into a system of teacher made
lessons involving an enriched textbook curriculum.

Variations in the

curriculum of the textbook ranged from revising the presentation of a
lesson, to inserting complete lessons, to writing a complete unit of
lessons and placing them between textbook units.
Through the development, a program incorporating many of the
characteristics of the ones described in Chapter Two evolved.

Non-

gradedness was not encountered as is characteristic of many completely
individualized schools; but parallelisms of such things as organization,
classification, grouping, curriculum, testing, grading, recording, and
reporting were evident.

The program, as it existed at the end of the

fifth year, showed a great deal of development and improvement.

These

were steps toward a complete mathematics curriculum for all junior
high school students without regard to grade affiliation as envisioned
by this writer.

CHAPTER IV

COMPARISONS, CONCLUSIONS, AND RECOMMENDATIONS

Introduction

"Individualized Mathematics" as it was researched and as it
existed in the Libby Junior High School has been reviewed in Chapters II
and III respectively.

Little comparison was made between the two.

It

is the purpose of this chapter to compare the material, make conclusions
based on the comparison, make recommendations for improving the Libby
system and make suggestions that would possibly improve individualization
in general.
gories

This will be done by following the order of the nine cate¬

itemized in Chapter II.,
The.reader is asked to bear in mind that the research dealt

primarily with individualization of a complete school, a section of
a school (three grade levels or a similar part), or a discipline.

In

the Libby Junior High School, the individualized program encompassed
several classes.

However, recommendations will be made for the purpose

of improving individualization wherever it is found and in any circum¬
stances where they can apply.

Comparison

Individual Differences
In the literature and the Libby Junior High School, individual
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differences among students were universally accepted.

The very heart

of the programs centered around the desire to accommodate these
differences, thus allowing the student to progress with readiness
and desire for the next step.

Change
The adjustments made to initiate an individualized program
varied a great deal.
changes were made.

Where complete schools individualized, vast
Standard departures from the ordinary were selection

of curriculum, re-organization of lessons, classifying and grouping of
students, frequency of testing, functional emphasis of teachers, and
selection of instruments of grading, recording and reporting.

More

dramatic changes were made by some schools, such as: building the
complete physical plant, remodeling the existing plant, selecting a
sympathetic faculty, and creating the material for the curriculum.

How¬

ever, all projects were characterized by students being self-taught with
the teacher assuming the role of assisting the learning and manipulating
the curriculum.

The major difference between the Libby program and

those in the research was in the simplicity of curriculum preparation
and presentation.
While the literature that was studied either implied or stated
elaborate planning and implementing of change, the Libby systemTs primary
changes involved the presentation of the curriculum and the determination
of the grades.

57
In any event, the changes implemented by the projects were the
tools to facilitate the philosophical change from formal classroom
teaching to informal individualized learning.

Organization
The organization of individualization made changes of two types,
administrative and instructional.

The instructional program tended to

dictate the administrative adjustments.

The literature reviewed

encompassed vast and elaborate preparation for individualization.

Some

schools changed such things as teaching personnel and physical plant,
while all schools changed the curriculum design and the tools to
implement grading, recording and reporting.
The greatest change at the instructional level came in the
presentation of the curriculum.

Instead of emphasizing group presenta¬

tion the material was organized to address itself to individual learning.
Neither "Continuous Learning" nor "Lessons by Levels" detracted from
this change of emphasis but were tools designed to fit the particular
curriculum and instructional staff associated with it.

To .realize the

full impact of individualization, the administrative structure had to
make corresponding changes.
The Libby Junior High School program, while adhering to the
philosophical change in pupil learning, required only that, administra¬
tively, it be congnizant of the existence of individualization and that
the course name differentiate from other course.
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Classification and Grouping
The vast majority of the groupings in individualized projects
were determined by standardized tests.
to supplement decisions.

Other factors were often used

The teacher or group of teachers, responsible

for determining the criteria for classifying, weighted them according
to their importance.

Each student was judged as to his position on

the spectrum and put in the proper group.
Provisions were made for students to change groups or move
along the continuum as their readiness allowed.

Some programs provided

for this by a change of groups within a classroom, others required move¬
ment into another classroom, while still others provided for lessons
in depth to accommodate students who completed a step or unit early.
In all individualized projects, provisions were made to facilitate this
fluidity of student movement.
The Libby project utilized teacher evaluation for student place¬
ment along with accumulative record information.

Form 4 of the Iowa

Tests of Basic Skills was used to verify the placement.

The standard¬

ized test was used in this manner because it did not account for
contemporary and modern material.

This writer felt the end results

were basically the same, as very few students were transferred back
into regular mathematics because their achievement was on a higher level
than the group.

The basic weakness in the grouping system was lack of
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provision for transferring slow learners and non-learners to other
groups to make room for remedial students who needed this type of pro¬
gram.

When a student completed the lessons at the remedial level, he

was placed in the curriculum for the next level'.

Curriculum
Since curriculum content changes little, aside from the year to
year refinement of material, the change dealt in terms of structure,
depth and presentation.

Each project had its differences in structure.

However, all had the characteristic of continuity of material with the
inclusion of more and shorter lessons.
order of concepts and units.

There were variations in the

Enrichment was provided through the use

of materials from several sources.

The trend in individualization was

away from curriculum dictated by one source.

Depth was provided by

the use of more complicated material and further study into the topics
within the unit.

Also, some projects included topics unrelated to the

discipline being presented as an enrichment device.

The method of

presenting material required the most scrutiny and arrangement.

The

phenonemon of individualization was constantly kept in mind and several
approaches to each concept was needed to accommodate the variety of
ways to learn.

Next, the writing of the lessons for the presentation

to the student required careful construction.

The steps to the objec¬

tives were carefully aligned to lead the student into the purpose and
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practice of the lesson.

This organized the curriculum so that success

was more easily attained and thus failure tended to be reduced.
While all of this suggests strongly of elaborate preparation,
the Libby individualized mathematics project was quite simple.

The

curriculum, originally, was contained in one textbook written in such
away as to lend itself to individualization.

Therefore, assignment

sheets were hand written, containing approximately twenty lessons.
Care was taken to establish a minimum and maximum amount of material
in a lesson to keep the value within a certain framework.

During a

later year, when the individualization included a curriculum for a
heterogeneous group, each lesson was teacher made and a variety of
resources were utilized to complete the curriculum.

It contained

lessons on basic arithmetic operations and a variety of approaches
to such units as algebra, geometry, scientific notation, and the
metric system.

However, basically the Libby project still encompasses

the one textbook program with assignment sheets.

Motivation
There was little information in the research about the motivation
of the students.

It implied that motivation was functioning as students

took part in an individualized program.

The nature of "Individualized

Instruction" challenged the participants to do their best and to pro¬
gress along the continuum.

Slow and remedial students achieved higher
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than their former expectations and above average students

worked at

a faster pace with the same, or higher, level of attainment, than in
the past.

The process of placement in the program had a motivational

effect on many of the students.

All of this, stated in the literature,

implied the motivational effect of this type of learning.
In the Libby Junior High School program the implied motivational
factors were present and their effects were observed.

Students

accepted the challenge of competing with themselves, as well as with
their classmates.

They felt the success of higher achievement and

observed it in.terms of more and better grades.

They watched their

progress on a wall chart that became a center of interest and topic
of conversation at the beginning of each class period.

Students

challenged each other to duals in terms of numbers of lessons completed
by a certain date.

While the grading of lessons was on a percentage

basis, points were earned by prorating the percentage.
were accumulated toward the nine weeks grade.
interest as the accumulation mounted.

These points

This became a point of

Another item of accomplishment

was the completion of assignment sheets.
The comparison between the research and the Libby system
indicated parallel characteristics.

However, tools of motivation were

utilized at Libby that were not found in the literature.

This, of course,

does not mean that other individualized projects did not take advantage
of similar opportunities.
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Testing
Individualized projects used testing primarily for placement.
Standardized tests were the instruments most consistently used, how¬
ever, some projects used locally constructed tests.

Otherwise tests

were used to determine achievement level, study in depth, work on the
core program, or remedial work.
Standardized test results were used more for verification of
placement by the Libby project because of the age of the instrument.
Since this system was a remedial curriculum, testing of accomplishment
was initiated often to serve the prupose of student self-evaluation.
This served as a confidence builder and motivated the student to
further study.
Although little evidence was found to show otherwise, it would
seem that evaluation played a more important part of the Libby project
than in most of the projects studied.

Grading, Recording and Reporting
With emphasis on individual learning,’ grading criteria was
adjusted to be more meaningful to the individual.

Class rank and

percentage grades decreased in importance and it was suggested that
standardized test results would be the best basis for grading.

How¬

ever, other items such as: increased achievement, working at maximum
ability, and industriousness, should have bearing on the grade.

Other
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personal Information about the individual student became more important
in his evaluation.

Family background, health records, school history,

and others were used to round out the criteria for judging the progress
of each student in terms of his ability.

All of these above mentioned

items were integral parts of, or suggested improvements of, individ¬
ualized projects that were in the literature.

These improvements seemed

to serve to equalize the effects of grading on all students.
Conventional recording forms no longer were comparable with the
new method of grading, thus new forms were devised.

Commercial forms

were available but each project was unique enough to be better served
by faculty made instruments.
The grading system used in the Libby project changed from daily
grades to the accumulation of points with the totals put on a sight
graph at the end of the grading period.

Each lesson earned points on

a prorated scale based on the percentage correct.

In this process the

student was given credit for the amount of accomplishment.

Entering

into the process of determining the grade were added points for test
grades, industriousness, and returning the " Report to the Parent,"
while a point was subtracted for each time a lesson was repeated.

The

final grade was an A B C D F grade to coincide with the rest of the
school classes.

The only other change from the conventional system of

the school, concerning grading, recording and reporting, was the
title of "Individualized Mathematics" to differentiate from other
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mathematics courses.

Statistics and Evaluation
Research statistics emphasized group results.

Standardized

tests provided most of the statistics to aid in the evaluation of the
programs.

Some projects incorporated such factors as student interest,

involvement, industriousness, and social growth as part of the evalu¬
ation procedure.
The Libby project adhered to the evaluation of the individual
in which the strongest factor for success or failure was amount of
achievement.

Other factors involved were test scores, industriousness

and, to some degree, the "Report to the Parent."

The worth of this

project was judged, within the school system, upon scholastic and social
improvement of the individual student.
ized tests were important.

However, results from standard¬

A comparison of improvement of three classes

is shown in the following table.

Table 1. Comparison of Averages of Post-Test Results of Remedial
Class for the Three Years

Class.. ..No... Students

Second
Third
Fourth

10
' 10
10

Computation
Average ...
Mos. per Mo.
1.12
.847
• 1.36

No., Students..

Problem Solving
... Average
Mos. per Mo.

13

1.36

16

1.66

7 .

1.95
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Conclusions

Evidence in the research indicated that "Individualized Instruct
tion" has gained in acceptance.

This is witnessed by the acceleration

in the number of writings that have appeared in recent years and also
by the favorable results that were

reported.

While all projects had,

as their major emphasis, individual learning, each had its own particu¬
lar design.

Using evidence as presented by the research, with the

experience and results of the Libby project, the following conclusions
can be made:
1. The projects ranged from single classes to complete schools.
2. The scope of the curricula ranged from a single unit of
mathematics being individualized to the complete curriculum of a school.
3. "Individualized Instruction"

in mathematics was established

as being superior in results to that of "Traditional Instruction" in
most of the projects.

Other projects showed it to be at least as good

as "Traditional Instruction."

There was a very little evidence that

it was inferior, therefore the results showed that "Individualized
Instruction" in mathematics was a superior method of teaching when
compared with

’’Traditional Instruction."

4. Statistics of the Libby system showed that thirty students
improved on an average of 1.11 months per month in Computational Skills
while the same students had averaged .801 months per month the previous
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years in school.

In Problem Solving Concepts, thirty-six students

averaged 1.61 months per month while in the individualized program com¬
pared to .866 months per month previously.
5.

The results of the Libby Junior High School project showed

that, for the students who were helped by the system, the results were
significantly better than traditional teaching as acquired previously
by the same student.

Also, the greatest improvement was in the category

of problem solving concepts.

These results are quite parallel to those

indicated by the literature that was researched.
6*

Contrasting the preparation indicated by the projects that

were researched to that of the Libby project, simplicity of preparation
for "Individualized Instruction" had little effect on the degree of
improvement in learning.

The increased achievement seemed to be

derived from the type of instruction given the individual, therefore
elaborate preparation is not necessary to secure the benefits of
"Individualized Instruction."
7. "Individualized Instruction" is not the complete answer
to the educational problem.

There are students who learn best from

group instruction and also, there are those who need deadlines to meet
to function best.
8. Experience has shown that at least two curricula can be
successfully administered in the same classroom during the same period.
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Recommendations

In view of the methods used in the Libby Junior High School
project, the results obtained during the four years of experiment,
and the information in the literature, the following recommendations
are presented:
1. Individualization of mathematics be expanded in the Libby
Junior High School to include all types of students to ascertain the
degree of superiority or inferiority of the system.
2. A study be made having a control and an experimental group
with the results tabulated on an individual basis.

These results

include, not only academic achievement but factors such as: industri¬
ousness, social adjustment, ability, and factors deemed important to
the professional staff having the responsibility of administering the
proj ect.
3. A complete mathematics program for the junior high school,
seventh through ninth grades, be devised to include all types of stu¬
dents at all levels of achievement found in the school.

The material

in the program starts at the fourth grade level and continues through
the eleventh or twelfth grade.

In addition to the core curriculum the

material includes remedial lessons, repetative lessons, enrichment
work, lessons in depth, and branching lessons, and includes all
mathematical fields normally found in the junior high school.
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4.- No rigid standard or form of individualization be adopted
for any single school or group of schools because experience has proven
that, as each individual student is different from every other individ¬
ual, so each group of students is different from every other group.
Thus there is a need for flexibility in methods of presentation of
the material.
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TABLE 2. SECOND YEAR: COMPARISON OF THE PRE-TEST AND POSTEST RESULTS
USING GRADE EQUIVALENT OF THE METROPOLITAN ACHIEVEMENT TESTS
November 7

May 7

Number of months gained

Computation

Problem
Solving
Concepts

Computation

Problem
Solving
Concepts

5.8
6.1
5.8
5.8
6.7
5.9
8.1
6.9
6.1
6.2
5.6
5.6
6.2
5.6
5.6
5.9
7.1
5.6
8.5

6.4
5.8
6.0
5.6
7.2
7.0
6.4
6.8
6.6
7.0
6.8
5.4
8.3
6.4
7.2
5.8
8.1
6.0
9.7

5.2
5.6
5.8
5.6
5.4
6.1
6.6
5.4
6.6
6.6
6.6
5.8
7.5
6.1
5.0
6.2
7.8
5.2
10.Of

7.5
6.8
6.4
6.1
7.9
7.7
6.1
7.2
6.1
7.8
5.4
9.0
6.4
6.1
7.8
8.4
6.4
9.9

Computation

0
0
0
0
0
2
0
0
5
4
9
2
12
4
0
2
7
0
13f

Problem
Solving
Concepts

10
8
7
0
9
12
0
5
0
9
0
6
0
0
18
3
4
2
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TABLE 3. THIRD YEAR: COMPARISON OF PRE-TEST AND POSTEST RESULTS
USING GRADE EQUIVALENT OF THE.METROPOLITAN ACHIEVEMENT TESTS
November 19
Computation

7.3
6.2
6.7
4.6
5.6
6.6
6.9
5.0
5.6
5.6
7.1
7.7
8.3
5.0
6.7
6.4
5.6
5.4
6.7
7.1

Problem
Solving
Concepts
6.8
5.8
7.3
4.4
6.2
6.4
6.4
5.6
8.3
8.1
7.7
7.7
7.9
3.7
7.0
6.2
5.6
4.4
6.6
5.6

May 19
Computation

6.7
7.1
6.6
4.6
5.6
6.6
7.1
5.2
7.6
5.0
8.0
6.9
7.5
5.2
7.7
6.9
5.0
6.1
6.9
6.4

Number of months gained
Problem
Solving
Concepts
7.5
7.8
6.8
4.4
7.2
7.5
8.1
6.0
10.0
6.8
8.4
8.1
8.4
4.4
8.3
6.8
4.4
6.4
8.4
7.3

Computation

0
8
0
0
0
0
1
2
18
0
8
0
0
2
9
5
0
6
2
0

Problem
Solving
Concepts
6
18
0
0
9
10
15
3
12
0 ,
6
3
4
6
12
6
0
18
16
15
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TABLE 4. FOURTH YEAR: COMPARISON OF PRE-TEST AND POSTEST RESULTS
USING GRADE EQUIVALENT.OF THE METROPOLITAN ACHIEVEMENT TESTS
October
Computation

4.4
7.1
7.5
7.1
6.7
6.6
5.4
6.6
5.2
7.3
5.6

May. .

Number .of months gained

Problem ■ Computation
Problem
Solving
. Solving
Concepts
Concepts
0
8.6
8.3
7.2
7.5
8.4
4.7
8.6
5.4
9.7
6.0

5.2
8.0
8.3
7.6
8.1
9.3
3.8
7.6
5.6
10.Of
6.6

5.6
8.1
8.3
8.4
7.5
10.0+
6.6
8.4
5.4
10.0+
7.2

Computation

7
8
7
5
12
24
0
9
4
24+
9

Problem
Solving
Concepts
51
0
0
11
4
14+
17
0
0
3+
11
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TABLE 5. FOURTH YEAR: POSTEST RESULTS USING GRADE EQUIVALENT OF
THE METROPOLITAN ACHIEVEMENT TESTS .....
Grade Equivalent
Computation

*7.6
*8.0
7.3
8.1
7.5
*7.7
10.0+
6.6
7.6
8.5
8.1
8.0
*10.0+
*7.7
7.7
7.8
9.3
7.3
*8.5
*7.1

*Reinedial Students

Grade Equivalent

Problem Solving
Concepts

Computation

Problem Solving
Concepts

*8.4
*8.1
7.8
10.Of
8.1
*7.3
6.8
7.3
8.1
7.5
7.8
7.5
*10.0+
*6.8
7.5
7.5
6.6
10.04*9.7
*7.2

*10.0+
6.6
5.6
*10. Of
8.3
*10.Of
*5.6
• *9.3
*8.1
7.6
10.0+
*8.3
*8.3
8.8
8.1
7.6
*5.2
*3.8
8.7

*7.7
7.2
5.4
*9.4
7.8
*10.0+
*5.4
*10. Of
*7.1
8.4
7.9
*8.3
*9.0
8.1
7.2
6.8
*5.6
*6.6
8.4
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SAMPLE 1

WRITTEN REACTIONS TO INDIVIDUALIZED INSTRUCTION BY STUDENTS

1. I feel that the way this class was set up was interesting and very
very benefical to me.

My understanding is greater in Math.

2. I like algebra II and I like this method.

The only way I could

improve my grade would be to work more out of the class.

I

should also make sure I understand what I’m doing before taking
the tests.
3. I think we should be graded on the daily assignments.
4. I think everything is alright except that I think we should have
to take our tests before we can continue on.
5. I feel that things are all right the way they are.

I can't think

of anything that could be done to make me want to do more work.
6. I like the non-graded system real well as it lets each student
with his or her weakness to go at his or her speed in the hard
and easy parts of them.

But I don't think its too fair not having

our daily grades count at least 1/4 of our grade.

This work is a

part of our learning and we do put some time into it.
7. I feel that this is a better way because everyone is working at
his own speed.

This keeps the students from getting behind and

it also keeps the faster students from having to wait on the
slower students and getting bored.
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SAMPLE 2

ASSIGNMENT SHEET - 9
Eighth Grade
146. Page 185 Exercises 1-5
147. Page 186 Exercises 1-2
148. Page 187 Exercises 1-3
149. Page 188 Exercises 1-2
150. Page 189 Exercises 1-5
151. Page 190 Exercises 1-2
152. Test
153. Page 191 Exercises 1-15
154. Page 192 Exercises 1-10
155. Page 193 Exercises 1-16
156. Page 194 Exercises 1-5 and Page 195 Exercises 1-4
157. Page 196 Exercises 1-3 and Page 197 Exercises 1-4
158. Test
159. Page 198 Exercises 1-2
160. Page 199 Exercises 1-2
161. Page 200 Exercises 1-2 and Page 201 Exercises 1-7
162. Page 202 Exercises 1-2
163. Page 203 Exercises 1-24
164. Page 204 Exercises 1-14
165. Page 205 Exercises 1-2
166.

Test

SAMPLE 3
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LESSON 115 - METRIC SYSTEM
INfRODUCTIONBaslc Facts to Know by the Student Starting the Study.
. 1. The metric system is designed to follow our base ten number
system. That is it progresses from one measure to the next
in powers of ten.
2. Basically, it is necessary to know the prefixes and their mean¬
ing to be able to work with the metric system.
3. The basic unit of measure of any type of measure is always
10° or 1.
A. Knowing and understanding the place value system of base ten
will be a great help.
I. Place value - Write the power of ten for each of the following.
Example: Third place to the left of the decimal point 100 or 10^.
1. Fourth place to the left of the decimal point

or

.

2. Sixth place to the left of the decimal point

or

.

3. Second place to the left of the decimal point
4. Fifth place to the left of the decimal point
II.

or
or

.
.

Place value to the left of the decimal point.
Example: Third place to the right of the decimal point
1/1000 or 10~3.
5. Fourth place to the right of the decimal point

or

6. Sixth place to the right of the decimal point

or

.

7. Second place to the right of the decimal point

or

.

8 • Fifth place to the right of the decimal point

or

.

SAMPLE 4
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SELECTING AND WRITING A MATHEMATICS CURRICULUM

1. Select a committee (not less than five, if possible) willing
to put in the time and effort necessary to obtain the best results.
Variety of abilities should be represented; taking into account such
things as subject areas, types of students, methods of presentation,
experience background, and other characteristics that are important
enough to be built into the program.
2. Select, as nearly as possible, a complete list of topics to
be used in the curriculum.

Always be ready and willing to add or

delete a topic when it is proven desirable to do so.
3. Secure all the up-to-date textbooks, programmed materials,
workbooks, and other material available.

These are quite readily

accessible as book companies and salesmen are quite willing to make
sample copies available.
4. Survey these copies for content and presentation methods.
5. If one of the copies stands out as closely following the
desired curriculum, select it as the base curriculum and use the other
material to fill in the weak spots and furnish sophistication in terras
of; enrichment, branching, remedial work, and repetitive practice.
6. Sort the material into three sections; necessary material,
might-be-used material, and useless material.
7. Select an order of presentation of the curriculum being
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careful to avoid presenting any concept prior to prerequisite concepts.
8. Divide the curriculum into major topics.
9. Subdivide the major topics into minor topics.
10. Continue this process until all major topics are partitioned
into topics or concepts of value and/or length of single lessons.
11. Write each lesson, giving careful consideration to the
method of presentation and sequential order of steps leading to the
main objectives.
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SAMPLE 5

PROGRESS REPORT TO THE PARENT

During the past

school days

has completed
Name

assignments in mathematics, also
tests and has averaged

has taken

Name
points each test.

The Nine weeks grade will be determined by the number of points
each student has earned during the period.

Each lesson completed with

80% or better correct will earn points and the tests earn double points
as follows: 80% - 2 points; 81 to 88% - 3 points; 89 to 95% - 4 points
and 96 to 100% - 5 points.
Each student in this class is working at his own speed and can
progress as fast as he desires or as fast as he can master the work.
A complete record of each student is kept and the progress is charted
each day.
If you will come to school, I would be glad to show you
progress as well as that of the class.
Name
almost every day at 3:45 P.M.

REMARKS:

I am available
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SAMPLE 6

MOTIVATION

Individualized instruction (mathematics) is largely a selfmotivating instrument.

It is consistent with the concept that students

are motivated by the desire to progress at the rate of their ability.
Ambition becomes a factor as the individual discovers his ability to
progress at his maximum rate and obtain satisfaction through the
feeling of accomplishment.
However, there are several things a teacher can do to facili¬
tate a continuous desire on the part of the student to do his best and
to offset the tendency for discouragement of the pupil who is on the
border of "giving up."
The organization of the curriculum into lessons having objec¬
tives easily obtained is a big factor in establishing an atmosphere of
success.

This facilitates acceptable performances as witnessed by grades

above the failure range.
is increased.

In this manner the feeling of accomplishment

This feeling is further fostered by the return of the

graded paper as soon as possible after it has been turned in.

If.

possible it should be returned to the student no later than the next
class period.

Notes of encouragement or explanation of the misunder¬

standing of method or of the directions adds a personal touch between
the pupil and the teacher.

The students get more and quicker

assistance as the instructor spends more time with individual students
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as the result of very little formal presentation.

The more inept

student gets more help and the better student is allowed to progress
as he achieves.
Materials and equipment easily accessible allow the student
to accpet the responsibility of equipping himself for the next lesson.
This accessibility includes an individual folder of past lessons so
the pupil, teacher, parent, or other interested person can easily
refer to the past work of the student.

At intervals the students are

allowed to take past lessons home as an instrument to involve the
parents.

Also, a "Report to the Parent" is sent home at intervals

half way between report card distributions.
The wall chart is a visible account of student progress.
Lessons worked and lessons completed that are 80% or better are
recorded on it.

It becomes an important motivation factor and should

be kept consistently up to date.

