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ABSTRACT

The purpose of this study was to develop, implement and assess the
effectiveness of a general model for individualizing instruction in terms of

its effects on:

(1) students' academic achievement
(ii) students' attitudes towards a subject

(iii) teachers' attitudes towards students

The need to develop a general model for individualizing instruction
was deduced from an analysis of current models and procedures of individua-
lization. The model is aimed at understanding individualized teaching and at
the same time catering to individualized learning. Its purpose is to provide
teachers with the opportunity to exercise their particular strengths in
teaching and a chance to compensate in some way for their individual

weaknesses and this without being prejudicial to the individual learner.

The approach selected to achieve this purpose was to provide
teachers with a flexible guide allowing them to design and administer
individualized learning programmes according to their individual
requirements, and above all according to the particular situations in which

they are placed.

An experiment was carried out in order to assess the effectiveness
of the general model. The samples for the study consisted of 187 students
and eight teachers in the fifth grade distributed in three Schools, in School
District Number Thirteen, Moncton, New Brunswick, Canada. In a first
step, the teachers in the experimental group were provided with appropriate
training in the design and administration of an individualized learning
programme according to the proposed general model. At the same time, the
teachers in the control group were provided with a weekly seminar dealing
with subjects related to the teaching-learning process in general. In a
second step, the teachers in both the experimental and control groups
administered their own instructional programmes; individualized learning
programmes for the teachers in the experimental group and traditional

instruction pragrammes for the teachers in the control group.



Four major instruments were used to collect data for the study: a
Mathematics achievement test developed by the Montreal Catholic School
Commission; the Subject Perception Test Developed by the author; the
Minnesota Teacher Attitude Inventory developed by Cook, l_eed and Callis

(1951); and the Teaching Strategies Inventory also developed by the author.

The major findings of the study indicate that:

(i) The Mathematics academic achievement of students who
have been involved in individualized learning programmes designed
according to the new general model proposed in this study is higher than

that of students involved in more traditional programmes.

(i1) The students who have been involved in individualized lear-
ning programmes designed according to the new general model have more
positive attitudes towards Mathematics than the students involved in maore

traditional programmes.

(iii) The teachers who have been involved in individualized lear-
ning programmes designed according to the new general model have more
positive attitudes towards students than the teachers involved in more

traditional programmes,
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The main object of this study is to develop and test a general

model for individualizing instruction.

1. Definition of the Problem,

The most important single variable in the learning process is the
individual learner. The most important single principle in psychology is that
no two individual learners are identical. These statements are hardly new
discoveries, but they do point up what many educators perceive as one of

today's most challenging problems: the individualization of instruction.

There is, indeed, a wide range of individual differences among
students.  Students differ among themselves physically, intellectually,
socially and emaotionally. They differ, sometimes widely, in their interests
and attitudes, their values and their goals, their talents and needs. They
differ in their backgrounds and in the varieties of previous experiences they

have accumulated.

In addition to these rather obvious differences, students differ in
another way which, for the purposes of the present study, might be
considered the most significant of all: they differ in their learning styles.
That is, they differ in their modes of acquiring, retaining and applying
knowledge. They differ in the ways they respond to particular methods of

instruction.

The truth of these observations is evident in the classroom where
some students learn more easily through reading, others through listening,
and others through doing things., Some prefer to work under pressure, others
prefer a more leisurely pace. Some need constant direction, others do
better in a more informal classroom. In fact, as reported by Riessman
(1972), each student has a distinctive style of learning, as individual as his

personality,

For reasons such as these, there is no one best way of teaching nor
can there be. This is why educators have tried and are still trying to find

ways of instructing individuals as individuals,
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The individualization of instruction is not a new theme in educa-
tion. Looking back to the pre-Christian era, one finds that Plato and
Socrates recognized the existence of human variabilities in the education
process. During the early middle ages, Charlemagne and Rabelais paid
particular attention to individual differences. During the Renaissance in
Italy and the Reformation in England, it was recognized that different
students had different interests and students were encouraged to do

anything for which they had natural inclination.

The movement toward individualization was strongly influenced
during the eighteenth century by Rousseau who criticized the teachers of his
day for destroying special individuality in the classroom and by Pestalozzi

who forcefully expressed his belief in individuality.

During the first half of the twentieth century, the educational

ek RIT VS s iu

system has benefited from the philosophical and practical contributions’of a
large number of educators, notably Montessori, Dewey, Froebel, Ferriére,

Reddie, Dottrens, Frenet, Lubienska, Wasburne, Kilpatrick and Parkhurst.

Since 1959, the movement toward individualization has further
intensified and Piaget, Bruner, Skinner, Bloom, and many others have made

major contributions to it.

In the last two decades in particular, most educators have made at
least some attempt to recognize and provide for individual differences
among students. Consequently, a large number of models have been
developed for the purpose of individualizing or helping to individualize

instruction.

As we shall see, all the current models of individualization aim at
fitting the teaching to the learner while very few models adequately
consider the role of the teacher in the act of individualization and none has
tackled so far the basic problem of fitting the teaching method to the
teacher. In other words, the need to individualize teaching as opposed to
the individualization of learning has been overlooked. As a direct
consequence, all the procedures (programmes, techniques, strategies)
implemented for the purpose of individualizing instruction have been
directed toward the individualization of learning rather than the

individualization of teaching.

Gy $ 0 SN,
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A further analysis will also show that each of these procedures has
its uses as well as its limitations. Just as there is no one best way of
teaching in general, neither is there any one best way of individualizing

learning.

The most common and most important limitation of these proce-
dures for individualizing learning is that they are often not applicable by the
average teacher in the average school. While all the procedures pursue the
same goal which is to individualize learning, they have been developed to be
used under very specific and predetermined conditions. Therefore the
majority of the proposed procedures for individualizing learning cannot be
adapted to every situation (teachers, students, schools). Consequently, only
a minority of teachers can benefit from any one procedure on any one

occasion,

On the basis of the foregoing, one may deduce an urgent need for a
general model aimed at understanding individualized teaching and at the
same time catering to individualized learning. The main purpose of such a
model would be to provide teachers with the opportunity to exercise their
particular strengths in teaching and a chance to compensate in some way for
their individual weaknesses and this, without being prejudicial to the

individual learner.,

The approach to a model of individualization of instruction pro-
posed in this study, is to provide teachers with a flexible guide allowing
them to design and administer individualized learning programmes according
to their individual requirements and above all according to the particular

situations in which they are placed.

2. Major Trends of the Present Study

Before introducing and assessing the effectivemess of the new
general model for individualizing instruction, it was felt necessary to review
the main procedures commonly used for the purpose of individualizing or

helping to individualize instruction. In order to make up for an evident lack
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of generally accepted synthesis at this level, these procedures are classified
under five major categories: those centred on organizational patterns; those
centred on curriculum development; those centred on the instructional
process; those centred on educational facilities; and those student-centred.
Next, a description and critical analysis of the major procedures represen-
tative of each category is made. The rationale for doing this is that the
relevance of a new general model for individualizing instruction could be

better understood within the perspective of existing procedures.

A review of the effects in terms of educational outcomes of the
major procedures for individualizing instruction is also presented. This is
done in order to make observations that could help in the design of a
meaningful assessment of the effectiveness of a new model for individuali-

zing instruction,

This is followed by a descriptive analysis of a pilot study made in
an effort to justify the theoretical and practical elements proposed in the
new model for individualizing instruction, and in an effort to perfect the

experimental plan used to test the new general model.

The new general model for individualizing instruction is then intro-
duced and shown to emphasize flexibility by means of alternatives which
allow each teacher to design and administer his own programme of
individualized learning according to his individual requirements and above

all according to the particular situations in which he is placed.

The conceptual framework of the general model is then presented,

followed by the translation of this framework into operational elements.

The empirical part of the study is an assessment of the effec-
tiveness of the general model in terms of its effects on students' academic
achievement, students' attitudes towards a subject and teachers' attitudes

towards students.

In order to test the effectiveness of the new general model for
individualizing instruction, data were gathered in three schools of School

District 13, New Brunswick (Canada) where the teachers in four experimen-
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tal classrooms applied the general model while the teachers in four control
classrooms delivered regular instruction. The basic research design used for
the study is the "non-equivalent control group design" proposed by Campbell
and Stanley (1966) in which the tests are given twice, once at the beginning
of the experiment (pretests) and once at the end of the experiment

(posttests).

The findings are presented in three sections, the results of testing
hypothesis 1 (the effects of the general model on students' academic
achievement); the results of testing hypothesis II (the effects of the general
model on students' attitudes towards a subject); the results of testing
hypothesis III (the effects of the general model on teachers' attitudes

towards students).

In the final chapter a summary of the study and general conclusions

are presented.

In conclusion, as has been suggested here, the main objet of this
thesis consists first in uniquely classifying and analysing existing procedures
for individualizing instruction to illustrate the strengths and weaknesses of
the procedures developed by a variety of educators. Second, the author
seeks to present an original eclectic model for individualizing instruction
whereby each teacher is able to design his own programme of individualized
learning according to his individual requirements and above all according to

the particular situations in which he is placed.



CHAPTER 1

A CLASSIFICATION AND ANALYSIS OF PROCEDURES

FOR INDIVIDUALIZING INSTRUCTION.

20



The interest raised by individualized instruction, particularly in the
last two decades, has led educators to develop and implement a large
number of procedures for individualizing instruction or at least providing for
differences among students in a manner that might facilitate individualiza-
tion. Most procedures have the same general orientation, that is toward the
individual instead of the group or class. However, the implementation of

that general orientation takes different forms in practice.

In the following pages a descriptive and critical review of the main
procedures for individualizing instruction is made in an effort to make
observations about possible future developments. In order to introduce some
synthesis into this endeavour, the procedures which are being reviewed in
this chapter are classified in five major categories: those centred on
organizational patterns; those centred on curriculum development; those
centred on the instructional process; those centred on educational facili-

ties; and those student-centred.

It must be noted here that while reviewing the literature on
individualized instruction, the author was seeking procedures implemented
for the purpose of individualizing teaching (aimed at fitting the teaching
method to the teacher) as well as procedures directed toward individualizing
learning (aimed at fitting the teaching to the learner). The rationale for
doing this is that both teaching and learning are considered basic com-

ponents of the instructional process.

1.1 Procedures Centred on Organizational Patterns.

Some methods of individualizing instruction concentrate on re-
arranging the organizational or structural features of a school. Such
programmes are fundamentally organizational, although they obviously have
their roots in the curriculum and may greatly influence curriculum develop-

ment within the school.

Two particular techniques are representative of the organizational

approach: team teaching and non-grading in instruction.
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1.1.1 Team Teaching.

Team teaching as a method and specific team programmes have
dominated the education literature for the past several years. The first
experimental projects were launched in the United States in 1956 by the
National Association of Secondary School Principals, which established the
Commission on Curriculum Planning and Development. Other major contri-
butions to the progress of team teaching were provided by the Comm‘fﬁee on

Staff Utilization, Harvard University and Claremont College of California.

All these projects were instigated to devise new approaches to the
critical problems confronting the schools: the continuing curriculum explo-

sion, the population boom and the acute shortage of teaching personnel.

The main objectives of team teaching programmes have been sum-
marized by Singer (1964), Fraenkel and Gross (1967) and York (1971), They

are:

a) More intelligent use of the teacher's specialized talents,

interests, training, time and energy.

b) Differentiated instruction more closely associated with and

effectively geared to individual student abilities and learning styles.

c) More freedom for teachers to prepare lessons, develop curri-
cula, read, be creative and keep abreast of new developments during school

hours,

Simply, team teaching can be defined as the use of at least two
teaching personnel at the same time, for any given group of students in a
given instructional area. Not surprisingly there is no commonly agreed team
teaching programme; the structure of teaching teams varies widely,
according to the needs and goals of individual schools. The common,
universal tenet of team teaching is co-operation by several professional

teachers, with or without assistant teachers and technicians.
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According to Singer (1964) and Hanslovski, Moyer and Wagner
(1969), there are two typical models of team teaching. The first of these
takes three distinct forms: the single-discipline team usually consists of
two or three teachers from the same department who jointly instruct a
group of students, In an inter-disciplinary team the teachers offer instruc-
tion in different disciplines to a shared group of students in classes of
flexible size, arranging the timetable to suit the students. In a school-
within-school team, teachers from all disciplines are responsible for the
instruction of the same group of students, usually for two to four years, with

due flexibility in class size and schedule,

The second typical model for team teaching, as proposed by Bair
and Woodward (1964), Lobb and Delbert (1964), Shaplin and Odds (1964),
Chamberlain (1969) and Warwick (1971) consists of the hierarchical and the
co-operative type. The former usually entails a set of hierarchies based on
ability, responsibility and specialized training, with proportionate rewards
and prestige. In the latter, teachers work together voluntarily as a team
without any hierarchy and any member may have to assume the role of

leader when a situation arises requiring his particular abilities,

Of course teaching teams can be organized in many ways, but if
they are to succeed, the members must be compatible and willing to expend
sufficient energy to meet the demands of individualized instruction. Fur-
thermore, all team members must work towards true co-operation. In
relation to this point Engman's (1973) research revealed that the most
frequent causes of failure in team teaching are personality clashes and a

lack of planning time.

Team teaching is an organizational scheme which was not primarily
intended as a means of individualizing instruction. The practice of having
several teachers working together as a team can, nevertheless, be a useful
instrument for individualization. If nothing else, team teaching can increase
the probability that a given student will encounter, at least for a while, a

teacher whose style of teaching matches his style of learning.

The most direct contribution of team teaching to the problems

caused by individual differences is its creation of opportunities for teacher-
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student interaction and for instructional flexibility.
The major limitation of team teaching is encountered in its

implementation, There may be problemns with respect to organizational

restructuring and available funds, time and personnel.

1.1.2 Non-Grading in Instruction.

In the search for better ways to organize schools, a first experi-
mental non-graded school was initiated in 1934 at Western Springs, Illinois
under the heading of the Flexible Progress Plan. Since then, as reported by
Goodlad (1955), Slater (1955), Austin (1958), Goodlad and Anderson (1958),
Dean (1960), The National Education Association Research Devision (1961),
and Alexander (1968), countless experimental projects have been launched
all over America. Today the non-graded movement pervades the educa-

tional scene from the nursery schools through the secondary schools,

Programmes in most traditional schools are based on the
assumption that all students should be subjected to the same content, at the
same time and at the same rate simply because they are in the same grade
and are approximately the same chronological age. The focus is on the
content to be covered. In a non-graded programme, there is instead an
acceptance of the notion that there is no such thing as an entire class of
students at one level of learning. The focus is on the individual needs of

each student and his quest for self-discovery.

Hillson (1971) suggests several basic tenets drawn from the litera-
ture which may serve to clarify the philosophy behind non-graded education.

These tenets are summarized as follows:

a) In every group of learners there are wide differences in

quality, desire and intent.

b) Certain undesirable growth characteristics, unrealistic school
programmes, and poor progress in schools are associated with non-promoted

students more frequently than with slow-learning promoted children.
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c)  Every student in the elementary and secondary schools should

be judged by the best that he can do.

d) No student should be judged by the median performance of a

non-select group.

e) No student should be judged solely on the basis of his

chronological age.

f) No student should be judged on a grade standard that is
clearly indefensible and that cannot be defined in realistic terms related to

the research on child growth and development.

Simply, non-grading in instruction can be defined as an organiza-
tional and administrative rather than an instructional device which does
away with conventional age-grouping in favour of grouping according to the
individual student's needs. A non-graded school is one in which grades are
replaced by levels that a student accomplishes at his own speed; promotion

and non-promotion are eliminated.

Because of the very decentralized nature and self-determination of
most educational systems, there is no one "model" non-graded school.
Various plans of non-grading exist. Tewksbury (1967) suggests three

different ways of implementing a nongraded programme. They are:

a) To provide multilevel instruction in a self-contained, hetero-

geneous classroom.

b) To assign students to self-contained classes according to

performance levels.

c) To regroup a large aggregate of children from time to time

to form classes that work at different levels under different teachers.

Such organizational settings imply that students are instructed at
their own levels of ability and may proceed at their own rate. Il also implies

that most of the time the teacher retains responsibility for content



selection and that a standardized curriculum sequence is required for all

students.

Non-grading in instruction is not just a simplistic method of
teaching, nor should it be just an administrative or organizational reshuf-
fling. Ideally, non-grading in instruction should create a framework in which
better methods can be used and in which fluidity and flexibility allow

exploitation of various activities that further learning.

Like team teaching, non-grading in instruction does not attack the
problem of individual differences in the most direct way possible. There is
yet no direct evidence that simply placing a student in a non-graded school
is a guarantee that he will learn anything of consequence or that his
particular educational needs will be met, neither does the practice of having
him skip a grade or repeat a grade, or that of grouping him with others of

like ability.

Although non-graded programmes provide experiences appropriate
to each student, it seems that most of them have so far achieved
individualization in only one respect: students proceed through the same
material in pretty much the same way, but they do so at their own individual
rate. In this respect, it is important to note the verdict of Wilt (1971) and
Mcloughlin (1972) who both disagree with the idea that the instructional
problems posed by individual differences are to be solved only by tailoring

groups accordingly.

As with team teaching, the major limitation of non-grading in
instruction is its implementation. There may be problems with respect to
the complex administrative and organizational restructuring, and the availa-

ble funds, time, space and personnel,

1.2 Procedures Centred on Curriculum Development.

Some non-graded schools, as well as others that remain graded in
the traditional manner, make use of systematic, formalized programmes of

individualization.
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It has long been one of the goals of education te transform the
traditional curriculum into appropriate learning activities in order to meet
the needs and interests of the students. From 1920 to 1950, child study and
the ideas of Dewey (1913) were a strong influence on the refinement of
educational procedures. Childhood was recognized as a period distinct from
later development, with concerns, interests and developmental needs not
necessarily related to preparation for adult life. This led to a search for
content relevant to the student's needs, and to the development of plans,
like the "project method", in which topics of interest to students became the
centre of organization of learning experiences. After 1950, reactions to this
"progressive" approach suggested that learning had become too incidental;
much content was omitted or lacked logical sequence. Participation of
academic scholars tended to move curriculum into subject areas again,
although active participation of learners and direct experiences were still
seen as appropriate learning strategies. Less emphasis was given to
interests and problems as primary determinants of content. At the same
time, another trend with important curricular implications was the "Open
Education" approach supported by the ideas of Bruner (1966) and Piaget
(1969) who claimed that it is essential to plan all areas of curriculum in
terms of child growth and development. Proponents of this approach
pointed out that each child learns best when enablesto learn at the pace, and

in the sequence, that meet his unique needs.

Since 1965 the major trend has been toward matching individual
student needs with appropriate learning activities. The focus is on the
individual student and his continuous progress. The emphasis is on goal
setting or instructional objectives. The major characteristics of this
"continuous progress" aproach are the planning of curriculum in terms of the
individual student's needs, interests, and capacities, and the carefu! and
individual evaluation of his progress to stimulate and assist his continuing

evolution.

The "continuous progress curriculum" has been introduced in an
attempt to match course content with the individual student, instead of

moulding the student to a general programme.
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This curriculum is made up of personalized units of instruction
which allow the individual student to progress in each subject at his own
pace, according to his background, interests and abilities, There is very

little emphasis on competition.

There are two main requisites for a continuous progress
programme: first the curriculum must allow students to work through the
content in logical order without interruption by artificial barriers, and
second the curriculum must allow each student to work through the content
at his own pace, according to his abilities, interests and individual

characteristics.

Many attempts have been made to design a continuous progress
curriculum, perhaps the most notable being the use of individualized
learning materials, known as "Learning Packages", which according to
Bishop (1971) comprise two types of material: teacher-prepared material
developed within a specific school programme, and commercially-prepared

material developed outside a school programme and more general in format.

1.2.1 Teacher-Prepared Material.

Several independently developed sets of material are representa-
tive of this procedure, namely Individual Study Units (Lewis, 1971), Learning
Activity Packages (Kapfer and Kapfer, 1972), Booklets for individual Pro-
gress (Wilkins and Frase, 1972), and UNIPAC (Ringis, 1971). Despite the
variation in names, these learning guides are all similar in design and

intended use,

Typically, these learning guides consist of one or more objectives
stated in behavioural or performance terms, a set of learning activities for
achieving the objectives, and criterion-referenced tests for measuring entry

behaviour, student progress, and terminal achievement.

For the present study, the Learning Activity Package developed at
Nova High School, Fort {_auderdale, Florida, is a fine example of an attempt

to develop teacher-prepared material. The LAP covers Mathematics and
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Sciences. McNeil and Smith (1968) define it as a broadly-based set of
materials providing each student with alternatives of how, what, when and
where to learn along with a wide range of learning resources. In fact, its
primary function is to guide the student through a highly-structured

programme of learning material,
Like most learning packages, the L@g comprises the following:
a)  Unit's title (topic to be studied),
b)  Unit's purpose (reason for studying the topic),
c)  Objectives (intended learning outcomes),

d)  Performance measures (pre-evaluation, self-evaluation, post-

evaluation),

e) LLearning activities (material and methods for achieving the

objectives),

f) Enrichment activities (learning opportunities beyond the ob-

jectives).

The usual procedure with an LAP is well described by Arena (1971)
and Cardarelli (1972). Briefly: on receipt of an LAP, the student must first
read the rationale, which usually describes the significance of the topic and
justifies the study of it. Then the student must read the list of behavioural
objectives, so as to have a clear idea of what he is expected to do when the
LAP is completed. Third, the student takes the pretest, which anticipates
any weaknesses and directs the student to necessary and relevant activities.
After the pretest, the student can work through the LAP's programme of
varied activites, which can be followed individually or in large or small
groups. A teacher is constantly available for consultation. When the
student has worked through the programme of activities to his own
satisfaction he takes the posttest, to determine which objectives he has
mastered and which still need to be reinforced by remedial work., Once the

posttest and the teacher's own evaluation confirm successful completion of
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the package, the student can proceed to another L AP, taking the unit test to

establish a grade and get a unit credit, if he wishes,

In such a complex programme of individualized instruction, the
teacher's function is very different from that in a traditional programme, as
Flynn and Chadwick (1970) showed in a survey conducted in the Nova public
school's complex in Fort Lauderdale, Florida. In fact, the LAP tends to
reduce the teacher's direct control over the subject matter acquired in
class. In short, the teacher's role becomes more exploratory than didactic

or dominant.

Most learning packages contribute directly to the solution of the
problem posed by individual differences. Indeed, the use of the "multi's"
approach (multi media, mode, content and activity experiences) allows each
individual student to work at his own pace and in ways that are unique to

him,

One of the obvious limitations of the learning packages is the
requirement of an appropriate environment (laboratories and educational
facilities) for its implementation. There may be problems as regards

available funds and time and the size of the class.

1.2.2 Commercially-Prepared Material.

Several kits are available for teacher's use in individualized lear-
ning units, notably the Individually Prescribed Instruction (IPI), an instruc-
tional system based on specific objectives and correlated with diagnostic
tools, teaching material, and methods; the Programme for Learning in
Accordance with Needs (PLAN), a co-operative demonstration programme in
computer-managed individualized instruction; and the Individually Guided
Education (IGE), featuring a multi-unit organizational structure, a model of
instructional programming for the individual student, a model for
measurement and evaluation, a programme of home/school communications,

and continuing research and development.
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For the present study, the IPI system provides a good example of
an attempt to develop commercially-prepared material. Scanlon (1970)
defines it as an instructional system based on a set of behavioural objectives
correlated with diagnostic instruments, curriculum material and teaching

techniques.

The IPI system aims to improve learning in general on the basis of
five major objectives. These objectives are: to enable each student to work
at his own pace through units of study in a learning sequence; to develop a
demonstrable degree of capability in each student; to develop initiative and
self-direction; to develop a capacity for problem-solving; to encourage self-

evaluation and motivation for learning.

The IPI system usually entails the following:

a) Specification of educational objectives,

b) Organization of relevant methods and material,

c) Evaluation of each student's current competence in a given
subject and evaluation of his achievement in terms of the educational
objectives, by means of placement tests, pretests, postests and curriculum
embedded tests,

d) Daily evaluation and guidance of each individual student.

e) Frequent monitoring of progress for the benefit of student

and teacher alike.

f) Continuous evaluation and improvement of curriculum and

instructional procedures.

Hosticka (1972) and Gronlund (1974) give an excellent description
of the IPI system. To summarize: the student first takes a placement test;
then he is pretested on all the skills found within the work unit he is
embarking on; next he faces a skill lesson plan, usually called the

prescription, which describes the order in which to proceed through the
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objectives in the unit and the work required to reach each objective. IF the
test results show the teacher that the student knows most of the material
and only needs rapid revision to master the objectives, the prescription is
arranged accordingly. But if it seems the student needs a better conceptual
framework within which to attain the objectives, the teacher may assign a
more comprehensive prescription to the student. Also, as the student
proceeds through a lesson, he undergoes curriculum-embedded tests to check
his progress. Once he has mastered this step, he proceeds to the next step
mapped out for him. On completion of a unit, the student takes a posttest
and proceeds to the next unit if a satisfactory score is attained. If not, the
student does further work to reinforce weak points and takes the posttest

again.

According to L.indvall and Bolvin (1970), IPI teachers do very little
lecturing to the entire classg. They spend most of their time administering
tests, diagnosing individual needs, preparing prescriptions, evaluating stu-
dents' progress, helping individuals on a one-to one basis or instructing small
groups of students experiencing the same particular difficulties. In short,
the IPI system requires the teacher to know the student better and quide his

education more closely than the traditional system.

As is the case with the majority of learning packages, most
commercially-prepared individualized learning units contribute in as direct a
manner as possible to the solution of the problem posed by individual
differences. There are however distinguishing features with regard to
individualization, that characterize each of the three major units mentioned
above. Thus under IPI, there is no individualization with respect to the
student's choice of objectives. The objectives are prescribed for him.
However each student is allowed to work toward the prescribed cutcomes at
his own pace and, to a degree under his own direction. Under the IGE
system, there is individualization with respect to the student's rate and style
of learning, level of motivation, and unique educational needs. Neverthe-
less, most instructional decisions are made by the teachers. Project PLLAN
seems to allow more freedom for student selection of learning than does
IGE. In contrast with IPI, where the learning experiences are prescribed by
the system, and with IGE, where teachers make most of the decisions,

project PLLAN stresses teacher and student decision making.
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As is the case for most of the attempts reviewed so far, the major
limitation of the majority of the commercially-prepared individualized
learning units is encountered in their implementation. A common limitation
is the requirement of an investment of resources in the neighbourhood of
$10 per student annually for the IPI and IGE systems and of $100 per student
annually for project PLAN. In addition, the IPI system requires a heavy
investment in students' cognitive skill development, especially for special
education and slow learners; on the other hand, the IGE system requires a
willingness to restructure the school organization completely, and a com-
mitment to a three-year staff development programme; and finally, project
PLAN requires a staff commitment for a few weeks of in-service training in
the PLAN system.

1.3 Procedures Centred on the Instructional Process.

Two techniques for individualizing instruction that concentrate on

the instructional process are independent study and mastery learning.

1.3.1 Independent Study.

Independent study is essentially a variation of differentiated as-
signments which teachers have been giving for years and of student-teacher
contracts which have long been used at the college level and more recently

at the high school level.

Usually, in independent study, students are given maximum free-
dom, with the emphasis on independent, self-directed learning. According
to Hollick (1970), independent study programmes are designed to prepare
students for teaching themselves outside the school setting, in a much less
passive way than in the traditional educational context. In such program-
mes, teachers must not only recognize individual students' differences but
also devise individualized learning systems to accomodate the differences.

As Denby (1969) suggests, if a student is encouraged to be self-directed, he
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becomes more involved in the purposes of his study and work and more

aware of its value and relevance.

Although effective independent study strategies have been deve-
loped only recently, the idea of using independent study as a teaching
strategy is quite old. In the 1920s there were at least two major attempts
to produce independent, self-directed learning. One was the Stanford Plan
developed and initiated by Robinson (1937) at Stanford University in 1925.
Since 1960, use of independent study strategies has spread throughout North
America and whole school systems remodelled their school plants and
reorganized instructional formats to accomodate independent study situa-
tions for students. Among some of the most recent and important
programmes of independent study at the elementary, secondary and college
level are the Kahala Elementary School Programme in Honolulu, Hawaii
(National School Public Relations, 1971); the Claremont High School
Programme in California (Bishop and Wiley, 1968); and the University of
Chicago Project (Congreve, 1965).

Not surprisingly, there is no one "model" of independent study.
Nevertheless, according to Patrick (1965) and Hoover (1974), at the elemen-
tary level, an independent study programme may embody three distinct
phases or levels of independence. The first phase is essentially teacher-
directed or teacher-oriented, in preparation for the subsequent progression
toward independence. This phase is particulary helpful for students with
specific learning difficulties and uses a combination of teaching aids and

individual tutoring.

The second phase of the independent study programme is also
partly teacher-oriented, but assignments are left open-ended, with no limit
on what students may do, thus enabling them to work at their own pace
according to their ability. Students are given guidance in planning the
constructive use of their unscheduled time but they decide themselves on

the actual timing of their studies,

The third and final phase of the independent study programme is
the most independent. All study is undertaken and evaluated by the students

themselves, who have to work out their own programme.
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Naturally, as suggested by Patrick (1965) and Lonnon and Bodine
(1971), in an independent study programme the teacher's role changes from
that of a taskmaster to that of counselor, guide and friend. Independent
study in some form can be used at any level from kindergarten through
graduate school. It can be used either reqularly or just occasionally, and

with or without any special material, space and facilities.

Independent study is probably one of the most direct ways of
individualizing instruction. When used in its absolute form, independent
study provides each individual student with maximum freedom to choose
what, how and when to learn; if not used in its purest form, a modified
programme of independent study will, at the very least, foster the

development of responsibility, initiative and self-direction.

However, as is the case for the majority of procedures for
individualizing instruction reviewed so far in this study, there may be
problems when implementing an independent study programme. One of
them is the requirement of a low student-teacher ratio for adequate
planning, counselling and supervision. Independent study can also be
expensive if used on a comprehensive basis in a school, mainly because the

strategy may require adjustment in the use of space, personnel and material.

1.3.2 Mastery i_earning.

Mastery learning is one of the plans proposed by educators who
believe in behaviourist psychology. Essentially, mastery learning is an
instructional strategy designed to bring all or almost all students to a

specified level of mastery.

Proponents of mastery learning base their plan for revising teacher
behaviour on the notion that most students can attain a high level of
learning capability if instruction is approached systematically, if students
are helped when and where they have learning difficulties, if they are given
sufficient time to achieve mastery, and if there is some clear criterion of

what constitutes mastery.
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The plan itself is not new. According to Block (1971), as early as
the 1920s, there were at least two major attempts to produce mastery in
students' learning. One was the Winnetka Plan of Carleton Washburne and
his associates (1922); the other was an approach developed by Henry C.
Morrison (1926) at the University of Chicago's laboratory school. During the
1930s, the idea of mastery learning disappeared, mostly as a result of the
lack of technology required to sustain a successful strategy. It did not
resurface until the late 1950s and early 1960s, this time as a corollary of
programmed instruction. Programmed instruction worked very well for
some students, but it was not effective for all or even almost all students.
Furthermore, programmed instruction did not produce a useful mastery
learning model. It was only in 1963 that Carroll (1963) produced what is
recognized today as the first useful conceptual model of mastery learning.
Carroll's model was based on the assumption that most learning tasks in a
school curriculum can be mastered by all students if each student is given
the time he needs. He viewed the time needed by a student to learn a
school task as a function of the complexity of the task, the aptitudes and
prior learning of the student, his ability to understand instruction, his
perseverance in mastering the task, and the quality of the instruction. In
fact, Carroll proposed that the quality of instruction depends on such
elements as how clearly the learning tasks are defined; how well the
materials are sequenced and graded; and how effectively tests are used to
provide encouragement, praise and cognitive feedback. Then, Bloom (1968)
incorporated these elements into his personal approach and transformed

Carroll's model into an effective working model for mastery learning.

Nowadays, there are many versions of mastery learning in existen-
ce. However there are two basic strategies from which most approaches to
mastery derive. These approaches are Bloom's learning for mastery strategy

and Keller's (1968) personalized system of instruction.

Bloom's and Keller's approaches differ from each other in a number
of respects. The major differences between the two strategies concern
their conception of mastery, the size and sequences of their learning units,
the form, mode and pace of their instruction, the nature of their feedback

instruments, their mastery requirements, and their modes of correction.
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Although they differ in these specific ways, Bloom's and Keller's
strategies also share a set of common features which are considered
essential to any mastery learning strategies. These essential features have

been described by Block (1974) and can be summarized as follows:

a) The belief that most students can master what they are

taught,
b) The importance of defining mastery and mastery standards.
c) The specification of detailed instructional objectives.
d) The organization of content into small sequences of learning
units.

e) The design and use of original instructional forms and modes.

f) The importance of giving students all the time and help they

need to learn,

Q) The development and use of specific feedback-correction

procedures,

h) The belief that each student should be graded on what he has
learned in absolute terms rather than how well he has learned relative to his

classmates.

The contribution of mastery learning strategies to the solution of
the problems posed by individual differences is evident. Indeed, most
mastery learning strategies adjust for individual differences by adding
special feedback-corrective techniques to regular classroom instruction; by
providing additional learning time for those students who need it; and by
supplementing carefully prescribed individual study for those students who
fail to achieve mastery in the group-based setting. However, there is no
individualization with respect to learning objectives, which are prescribed
for students and imposed on them by the teachers rather than selected by

the students themselves.
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When implementing a mastery learning strategy, there may be
problems as regards available time and the provision for alternative learning
correctives and alternative learning material. One could also question the
presumption that all that is to be learned can be identified with a
performance criterion, as well as express doubts about the possibility of
extending the mastery learning strategy beyond the cognitive domain to the

psychomotor and affective domains.

1.4 Procedures Centred on Educational Facilities.

Some methods of individualizing instruction concentrate on the

design and utilization of educational facilities.

Since 1950, the many attempts to refine the school curriculum,
instructional process and organizational pattern have led to the realization
that it is difficult for teachers to engage in individualized instruction or
tutor individual students without proper facilities. From this realization

came the important concept of educational technology.

Duane (1973) declares educational technology essential for indivi-
dualized instruction. Visual aids, closed-circuit television, films, tapes,
records, and other mechanical and electronic facilities are important here.
Even more significant, however, are programmed instruction and the more
specialized computer assisted instruction, in which the technological impact
on education in general and on individualized instruction in particular has

reached its highest point.

1.4.1 Programmed Instruction.

Programmed instruction is essentially an attempt to provide ins-
truction that is more individualized, more tailored to each student's unique

learning abilities and needs.
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The originator of programmed instruction is generaly considered to
be Sidney Pressey (1932), the inventor of the teaching machine. This early
teaching machine offered the student problemns together with multiple
choice questions. It caused little excitement in educational circles. The
man most responsible for the excitement that later surrounded programmed
learning and furthered its development was B.F. Skinner (1954). A major
modification of programmed material was later introduced by N.A. Crowder
(1961, 1963).

Generally, programmed instruction entails a self-tutoring serial
process which the individual student undergoes at his own pace.
Programmes are available to teach concepts, facts and skills in such
subjects as chemistry, logic, gramrnar, vocabulary, punctuation, spelling,
mathematics and science. There is however no programme for developing
such things as values, attitudes, creative writing skills, and the ability to

organize ideas and examine them critically.

In programmed instruction, the material to be learned (content) is
usually broken down into a small number of units, each typically consisting
of a small amount of information, followed by or sometimes incorporating a
question which the learner is required to answer, usually in not more than a

few words,

A basic assumption underlying the organization of content into
programmed learning units is that most human behaviour is learned and that
learning of any behaviour rests upon the learning of a sequence of less
complex component behaviours. Therefore, according to Skinner (1954), by
breaking down a complex behaviour into a sequence of component beha-
viours, it is possible to learn the most complex skills. The effectiveness of
organizing content into prograinmed learning units depends on the nature of
the content itself; for some materials or contents it may result in
decreased continuity, and where such continuity is necessary learning could
suffer. On the other hand, with some types of content where continuity is

not necessary it may facilitate learning.

There are two popular kinds of programmed instruction: the linear

programme and the branched programme,
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In the linear programme advocated by Skinner (1958), the learner
proceeds through a sequence of small units of instruction. After each unit,
the learner is required to answer a question. If the answer is incorrect his
error is immediately corrected so that misunderstandings are not propa-
gated. Thus, the material to be learned is broken down into very small
units, each one requiring an active response on the part of the learner, and
after each response the learner immediately learns whether he is correct or

not.

The main advantage of the linear programme is that each student
can proceed at his own pace. The main disadvantage is that each student
has to proceed through identical sequences of units, progressing in very

small steps which can cause frustration and boredom.

In the branched programme advocated by Crowder (1960), the
learner also proceeds through a sequence of units and also has to answer a
question at the end of each unit. The main difference between linear
programmes and branched programmes is that in the latter the basic
sequence of units generally proceeds in larger steps than is common with
linear programmes, and if the learner makes an error he proceeds to a
subsequence of the programme which customarily reviews in more detail the

material on which he erred.

The advantages of the branched programme are that each student
can proceed at his own pace and that students do not necessarily proceed
through exactly the same sequence of units. Thus, the branched programme

can be adapted to the needs of a wider range of students.

The major contribution of programmed instruction to individua-
lizing instruction is that it provides for letting students progress at their
own individual rates. Another prominent feature of programmed instruction

is that it is largely self-instructional,

The implementation of programmed instruction implies precise
specification of behavioural objectives as well as the use of continuous,
progressive evaluation, diagnosis, and prescription. Thus, in this view, if
instruction is to be programmed and prescribed on the basis of individual

diagnosis, the school must have a workable taxonomy of behavioural
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specifications and student characteristics. Teachers must have available a
large inventory of instructional materials and media from which to make
prescriptions. To implement such a system requires major efforts and

investments,

1.4.2 Computer-Assisted Instruction.

Programmed instruction is a teaching medium which in some
important but clearly restricted ways can be adapted to the needs of
individual students. Some of the restrictions can be overcorne with the use

of computer-assisted instruction (CAI).

Since the early 1960s, large sums of money have been spent on
research in order to develop an effective computer-assisted instruction

system.

Basically a CAI system includes a computing centre together with
a number of student terminals. Typically the learner interacts with the
computer programme by means of a typewriter keyboard and/or a video-
screen that reacts to a light pen. The machine in turn communicates with

the learner via audio and/or video systems.

A CAI system can be put to several uses: one of the most cammon
involves solving computational and logical problems; a second use involves
drill and practice; a third application involves using the computer as a
source of information. A fourth application involves the use of computers
for simulation and for games; finally, a CAI system can be used for tutorial

instruction.

The computer has several distinct advantages over more conventio-
nal instructional media. These include its almost unlimited storage capaci-
ty, its ability to retrieve information accurately and rapidly, its problem-
solving capacity, and its versatility in terms of possible modes of presenta-
tion.  Thus, lLoughary (1969) and Torkelson (1972) both suggest that

technology provides new educational tools which revolutionize the teaching
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process and change the role of teachers, who instead of being generalists
responsible for the total process become professional specialists responsible

for devising instructional programmes for individual students.

Computer-assisted instruction is not widely used in education,
particularly as an instructional system. However it seems appropriate to
mention that in some instructional systems where the computer serves a
management function, it improves quality and saves teacher time in the
most crucial areas of individualization (Cooley and Glaser, 1969; Dagnon
and Spuck, 1977).

In theory, CAI has enormous potential and there is a wide range of
ways in which teaching by computer can be flexible and adaptive to the
particular needs of the learner. According to Stolurow (1968), of all the
instructional media, the computer is the only one that communicates on a

completely individualized basis.

That computers are not more widely used as instructional systems
is due partly to the expense of preparing individualized instructional
materials (programmes), and partly to the prohibitive cost of the computers
themselves. Furthermore, the implementation of a computer-assisted

instruction system may cause various practical problems.

1.5 Student-Centred Procedures.,

The final approach to the individualization of instruction reviewed
in the present study is more free and unstructured than any of the
procedures presented so far. It concentrates on the individual student and

its fundamental characteristic is informality.

Two particular procedures are representative of the student-

centred approach: open education and open space.
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1.5.1 Open Education.

Open education is an example of an approach to individualized
instruction which has been implemented in many British primary schools,

and many schools in America are experimenting with the idea.

Whatever its label, be it informal education, open classroom, or
free school, open education entails a special approach to the learning
process. Advocates of open education argue, for example, that learning is a
personal matter that is different for different children. They also recognize
that children learn over varying periods of time, in repeated encounters with
concrete material and experiences and in exchanges of different points of

view,

The whole idea of open education has many historical roots. In
fact, many of the attitudes that are basic to its formulations are consistent
with the rhetoric that fills the literature of education. Thus, many ideas
supporting the open education system are found in the philosophical and
psychological writing of Jean-Jacques Rousseau, Johann Pestalozzi, Maria
Montessori, Friederich Froebel, and John Dewey, as well as in the more
contemporary works of Piaget (1969), Bruner (1966), Holt (1967), Kohl
(1970), and Featherstone (1971).

In English primary schools, the movement toward more informal
styles of teaching and learning took place over a forty-year period. The
changes first appeared in the nursery and infant schools following publica-
tion of the Hadow Report (1933), and studies of Susan and Nathan Isaacs
(1930) on child development, The successful experiment in the infant
schools, as well as publication of the Plowden Report (1967), an extensive
study on children and their primary schools, fostered changes in the junior

schools, and in the 1960s informal practices became more common.

In the United States, it was not until the Plowden Report (1967)
that large scale interest was generated. The main advocates of open

education were Silberman (1970), Featherstone (1971), and Weber (1971).
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According to Walter and Miriam Schneir (1971), the essence of
open education is an enriched, carefully planned environment which fosters
the natural instinct for learning. Students teach themselves, learning from
each other, from books, and from encounters with the world about them.
Silberman (1973) also stresses the fact that open education sets great store
by youth and puts considerable emphasis on the quality of the school
experience as an experience in itself, not merely as a preparation for
subsequent study and later life. Classrooms must therefore be congenial,
for the experience of youth should not be sacrificed to a race to reach
adulthood.

Because teachers and students are at many different stages in their
development and have different levels of experience and different personal
interests, open education classrooms tend to develop their unique qualities.
Space and material as well as the school community environment also make

a difference. Still, there tend to be many common attributes.

In an open education classroom, students no longer sit in rows
facing the blackboard; they work in groups or individually although
occasionally a whole class has a formal lesson before the blackboard. It is
common to see a variety of learning activities going on at the same time.
Some children may be reading, others acting out a play, working at rmath, or

painting. The mobility of children is apparent.

The classrgom is typically decentralized into a variety of learning
areas each representing a subject or a domain of activity, Commercial and
homemade material of considerable range and diversity are found in
abundance. Along with the use of common material, open education
teachers place stress on the outside environment, which they view as too
rich to be ignored. It serves as an excellent base for children to gain
significant skills in observing, recording and interpreting what goes on in the

world.

The day is no longer divided into periods according to a time-table,
but is integrated. While some teachers may insist on some regular reading
and writing, there are generally no required assignments and no required

subjects that students must, at some time, concentrate on. Rather, students



45

work at their own pace on a topic of their choice from the range of subjects
carefully planned by the teacher. There are generally no examinations or
report cards as such. Rather, parents receive detailed histories reporting
what each student has accomplished. Indeed, one of the teacher's major
tasks is record keeping. This is important because children are at so many
different levels and working on so many diverse topics. Planning and
provisioning would be less constructive without a careful record-keeping
system. The teachers attempt to write something each day about each
child, And the children also maintain a variety of records. They record
their activities for the day and place some of their writing, math, and other

projects into files for the teacher to review.

Teachers play a far more active and creative role in open educa-
tion than in the traditional educational setting. Barth (1973) considers it
most important for teachers to do everything in their power to keep each
student fully occupied in his particular daily activity for as long as possible,
in as active and exploratory a way as possible., In this catalytic role
teachers must do the following:

a) Respect chidren as individuals,

b) Organize the classroom to extend the range or possibilities

children can explore.
c) Select and provide appropriate material.
d)  Enhance children's self-expression.
e) Provide direct instruction when appropriate.
f) Encourage children's activity and exploration.
g9) Encourage responsibility and independence.
There is direction and structure in an open education classroom.

Teacher direction and child direction are clearly balanced. Early in the

year, teacher direction is greater, but it decreases during the course of the
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year. By the end of the academic year, the balance has usually shifted even

more toward child direction.

Open education holds considerable promise as a vehicle for indivi-
dualization, Indeed, in the open education curriculum the emphasis is on
each student's interests and needs. Furthermore, the open education system
allows students to have different speeds and styles of learning. It is also
evident that open education classrooms offer maximum freedom for the
student's selection of learning experiences. In short, open education implies
an "atmosphere" different from that generally found in the traditional
classroom. This new atmosphere is characterized by students making
decisions; selecting, at least partially, their own objectives; resolving
conflicts; experiencing freedom to direct themselves; and most important,

being responsible for their activities,

There are however some difficulties ahead for those who wish to
implement an open education system. First, one must be fully aware that an
open education system cannot survive in an environment that does not
support openness, individuality, participation and trust. As such, it implies
that teachers, as well as parents and administrators, are willing to "let go"
of children and allow them freedom to explore, to initiate, and occasionnally
to be wrong., Open education also demands careful preparation and
restructuring as well an environment where support services (physical and

intellectual) are available. This may cause some practical problems.

1.5.2 Open Spacse.

During the last decade, as an extension of the open education
concept, open space schools have been implemented throughout America,
Most advocates of open space schools have a tendency to confuse open
space, an architectural notion, with open education, a pedagogical naotion. It
is therefore essential to specify that open space refers to an architectural

arrangement which may or may not be conducive to open education.
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The main assumption underlying the open space concept is that
young children need to move about and interact with people and the
environment. As such, open space schools are designed to extend the

learning enviroanment and to use it more effectively.

A feature of many open space schools is the arrangement of
classrooms in pods around a library and large multipurpose area. Within
each pod there are classrooms which open directly into a large work centre
that contains instructional media appropriate to the designated levels of
instruction. Such an arrangement makes it possible to take advantage of

various patterns of organization and grouping.

The major difference between open space schools and traditional
schools is that in the latter, space is divided into rooms that are assigned on
a permanent basis without much flexibility in use. Open space is flexible
and, given proper furniture and equipment, the use of the space can change
almost instantly. Students and teachers may move from a large group
activity to small-group or individual study, and learning activities can flow

from one place to another.

As a vehicle for individualization, the open space concept provides
tremendous opportunities for students to work independently. As such, when
properly planned and utilized, open space schools may foster the develop-

ment of responsibility and self-direction.

The major limitation of the open space concept is encountered in
its implementation., First, one must be fully aware that in open space
schools, neither the goals of the programme nor the teacher roles are yet
well conceptualized. As such, the organization of open space tends to be
confused and confusing. Open space also implies architectural and organiza-
tional rearrangements which may cause problems as regards available funds,

time, space and personnel,
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1.6 Summary and Conclusions.

A large number of procedures have been developed and implemen-
ted particularly in the last two decades, for the purpose of individualizing or
helping to individualize instruction. Those procedures have been analysed
and classified under five major cateqgories: those centred on organizational
patterns; those centred on curriculum development; those centred on the
instructional process; those centred on educational facilities; and those

student-centred.

While they are all oriented towards the individual, each set of
procedures concentrates on a different aspect of the educational system.
The procedures centred on organizational patterns, namely team teaching
and non-grading in instruction, concentrate on rearranging the organiza-
tional or structural features of a school. The procedures centred on
curriculum development, namely the project method and the continuous
progress approach, concentrate on the utilization of systematic, formalized
programmes of individualization. The procedures centred on the
instructional process, namely independent study and mastery learning,
concentrate on rearranging the traditional instructional strategies. The
procedures centred on educational facilities, namely programmed
instruction and computer-assisted instruction, concentrate on the design and
use of relevant educational facilities. The student-centred procedures,
namely open education and open space, concentrate on the individual

student and are characterized by informality.

Having studied the state-of-the-art in individualized instruction,
one realizes that all the procedures for individualizing instruction are
directed toward fitting the teaching to the learner (individualized learning)
and none is directed toward fitting the teaching method to the teacher

(individualized teaching).

One also realizes that there are many procedures for individuali-
zing learning, several elements involved in each procedure, and many

considerations which are dictated by the very nature of each procedure.
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One characteristic of every procedure for individualizing learning
is that it makes explicit the philosophical and/or pedagogical principles
underlying its general orientation and practical organization. Another
characteristic common to all procedures is that they allow, implicitly or
explicitly, each student to proceed at his own pace. Indeed, if instruction is

group-paced it cannot at the same time be individualized.

Not surprisingly, there is no "one way" of achieving individualiza-
tion. As a matter of fact, all procedures analysed in this study have
achieved individualization in different respects and in different ways, each

of them having its uses and its limitations,

Clearly, the most common and important limitation of the majority
of procedures for individualizing learning is encountered in their implemen-
tation. Indeed, most procedures have been developed to be used under very
specific and predetermined conditions. Therefore the majority of the
proposed procedures for individualizing learning cannot be adapted to every
situation (teachers, students, schools, etec...). Consequently, only a minority

of teachers can benefit from any one procedure on any one occasion.

In conclusion, a comprehensive model for individualizing instruc-
tion should therefore blend the strong points of existing procedures while
trying to overcome common limitations. Such a procedure might also

discover new dimensions in individualized instruction.
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EVIDENCE OF EFFECTS OF PROCEDURES FOR

INDIVIDUALIZING INSTRUCTION
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The assessment of procedures for individualizing instruction should,

in theory, give indications as to their relative effectiveness.

Each procedure described and analysed in Chapter 1 has to some
extent been studied by research workers, Most studies were conducted
mainly to give indications of educational outcomes (namely cognitive and

affective) when those procedures were applied in classrooms and/or schools.

In the following pages, a review of research findings concerning the
effects in terms of educational outcomes of procedures for individualizing
instruction is made in an effort to make obsevations that could help in the
design of a meaningful assessment of the effectiveness of a new general

model for individualizing instruction.

Given that the procedures classified and analysed in Chapter 1
focused exclusively on individualized learning, the following review of
research findings concerning the effects of procedures for individualizing
instruction will concentrate solely on those procedures implemented for the
purpose of individualizing learning. Therefore it must be noted that
although the term individualized instruction usually refers to either indivi-
dualized learning or individualized teaching, in this chapter it shall refer

only to individualized learning.

2.1 Procedures Centred on Organizational Patterns.

Two particular techniques representative of the procedures centred
on organizational patterns were identified in Chapter 1: team teaching and

non-grading in instruction.

2.1.1 Team Teaching.

Research evidence on team teaching is scanty particularly, accor-

ding to Armstrong (1977), concerning the question of whether it is demons-
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trably more effective in producing learning than the conventional classroom
situation with only one teacher who operates independently. Most studies
(Becker, 1962; Ginther and Shrayer, 1962; Bair and Woodward, 19564;
Georgiades and Bjelke, 1964; White, 1964; Christensen, 1965; Holmes and
Harvey, 1965; Zweibelson, 1965; Georgiades and Bjelke, 1966; Robinson,
1968; Schlaadt, 1969; Sterns, 1969; Gamsky, 1970; Lutenbacher, 1970;
Burchyett, 1972; Gooper and Sterns, 1973) emerging so far suggest little, if
any, consistent difference in achievement between team teaching and the
more traditional approaches. Only a few studies (Riggle, Jensen and Noall,
1961; Thomson, 1963; MacCalla, 1964; Lambert, Goodwin, and Wiersma,
1965; Burningham, 1968) show that more effective learning occurred under
the team approach. Lambert and his associates (1965) and Rhodes (1971)
found team teaching to be somewhat less effective than the traditional

approach.

While specific advantages and superiority in academic achievement
have not yet been demonstrated, some other studies report a favourable
student attitude toward the team approach (Zweibelson, 1965; Samuels,
1969; Bowering and Splaine, 1974) and a positive teacher attitude toward
the innovation (Rhades, 1971).

Research concerning team teaching procedures and situations is
not very comprehensive, nor are the results definitive., Clearly, much
remains to be done. Long-term evaluation is lacking, as are appropriate
measures designed to evaluatz team teaching approaches against the correct

objectives,

Overall, the research to date indicates that team teaching is at
least as good as the traditional procedures. There is no evidence to suggest
that team teaching has resulted in detrimental effects on cognitive or
affective outcomes and there is some indirect evidence to suggest that
various benefits are derived from successful team programmes. Teams
provide greater opportunities for teacher-student interaction, as well as
opportunities for mare instructional flexibility than is typically manifested

in the conventional seif-contained classroom.
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2.1.2 Non-Grading in Instruction.

A very large number of research studies appraising the effective-

ness of non-graded school organizations is now available in the literature,

Research studies conducted before 1970 are inconclusive and
sometimes contradictory. MclLauglin (1967), Johnson (1968), Ward (1969),
and Otto and others (1969) found some studies that reported the advantages
of non-graded over graded programmes, some that favoured graded classes,
and others that reported no difference in achievement. An isolated study of
students' achievement conducted by Hopkins, Oldridge and Williamson (1965)
in non-graded and graded schools also failed to demonstrate any significant

advantage for either plan.

Curiously enough, most studies conducted after 1970 indicate that
student progress is better and higher levels of acadmic perfomance are
achieved in non-graded programmes. Generally, students in non-graded pro-
grams have been doing as well as or better than their peers in the graded
programmes;  usually better according to several comparative studies
conducted by Brody (1970), Ward (1970),Bowman (1971) and Chalfant (1972). In
all cases, where students were matched for IQ, the non-graded achievement
scores were significantly higher. In a comprehensive review of research on
non-grading, Pavan (1973) concluded that there should no longer be concern
that placing students in non-graded programmes will be detrimental to their

academic achievement.

There are unfortunately very few studies giving indications of
affective outcomes. However, according to the conclusions of studies
conducted by Remacle (1971) and Wilt (1971), non-graded programmes also

foster positive attitudes among children.

It is probably safe to conclude from these studies that non-graded
programmes can enhance academic achievement and foster positive
attitudes among children. Once again, it must be remembered that research
concerning non-grading in instruction is not yet fully comprehensive, nor are

the results definitive. Clearly, much remains to be done, particularly in the
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design of more rigourous non-graded projects and in the development of

more controlled research studies.

2.2 Procedures Centred on Curriculum Development.

Two particular types of material representative of the procedures
centred on curriculum development were identified in Chapter 1: teacher-

prepared material and commercially-prepared material.

2.2.1 Teacher-Prepared Material.

Many attempts have been made to create teacher-prepared mate-
rial taking into account the factors necessary for the individualization of
learning activities. Unfortunately, no research reports were found to be
readily available. With the tremendous energy expended by various schools
throughout America in developing the necessary materials and management
procedures, little time appears to have been spent in describing and

evaluating them,

Although it is impossible, at this time, to make any conclusive
statements concerning the effectiveness of teacher-prepared material, it
seems appropriate at least to present some assumptions about potential
effects on cognitive and affective outcomes. These assumptions are

summarized in the following:

a) Since they are asked to work on realistic objectives, and
since they are allowed to work at their own rates, students should be able to

achieve successfully,

b) Since they are allowed to work in their own cognitive styles
and at their own levels of ability, and since they receive individual and small

group teacher assistance, students should become more highly motivated.
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c) Since they are being given opportunities to make decisions
relative to what and how they are to learn, students should become

increasingly more self-directed.
Clearly, much retnains to be done in relation to the assessment of

effect of teacher prepared material, particularly in the development of

controlled research studies.

2.2.2 Commercially-Prepared Material,

Three major programmes representative of commercially-prepared
material were identified in Chapter 1: Individually Prescribed Instruction
(IPI), Programme for LLearning in Accordance with Needs (PLLAN), and Indivi-
dually Guided Education (IGE).

Of the three major programmes, IPI seems to be the only one for
which clear indications exist regarding both cognitive and affective out-

comes,

With respect to the cognitive domain, progress report II (1971)
indicates that IPI students achieve as well as or better than non-IPI students
on standardized tests. IPI students also demonstrate higher achievement

than non-IPI students on IPI tests.

Rockey and Valdes (1972) have compared IPI schools and matched

control schools with respect to the affective domain and concluded that:

a) IPI and control teachers did not have significantly different
perceptions of their teaching roles, attitudes toward students, perceptions

of teacher-student relationships, or perceptions of students' interaction.

b) IPI teachers had a significantly more positive perception of

the aide's role than did the control teachers.
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c) Parents perceived that IPI students were more highly motiva-

ted, self-directed, and independent than non-IPI students.

d) IPI had a positive effect on middle-level students' self-

concepts, creative tendencies, and attitudes toward school.

e) There was no significant difference between the creative
tendencies of lower-level control students and those of lower-level IPI
students, However, lower-level IPI students had significantly better attitu-
des toward school and better self-concepts than did lower-level students in

the control schools.

In an early evaluation of project PLLAN conducted by Lipe and
Steen (1970), there were no indications regarding cognitive and affective

outcomes,

As far as the IGE programme is concerned, a few field studies
(Quilling and Frayer 1971; Schall, Mohan and Hull, 1973) report positive
results in academic achievement. There is however no indication regarding

affective outcomes.

There is no doubt that more specific and systematic testing is
needed to provide definitive evaluation data concerning the commercially-
prepared material. It seems reasonable, however, to assume from research
studies to date that comimercially-prepared material can produce high

quality learning and foster positive attitudes among students and teachers.

2.3 Procedures Centred on the Instructional Process.

Two particular strategies representative of the procedures centred
on the instructional process were identified in Chapter 1: Independent study

and mastery learning.
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2.3.1 Independent Study.

Very few independent study programmes have been evaluated

scientifically.

In the area of cognitive achievement, most studies emerging so far
suggest no consistent difference between independent study and more
traditional approaches {(Jensen, 1954; Milton, 1962; Concreve, 1964;
Hollick, 1970). Only a few studies (Aiken, 1970, Postlewait, Novak and
Murray, 1969) showed that more effective learning occurred under the

independent study approach.

Some studies of affective outcomes showed that the independent
study approach tended to generate positive interest in and positive attitudes
toward the programme (Postlewait, Novak and Murray, 1969; Chickering,
1964; Hollick, 1970; Richason, 1971).

Overall, the research to date seems to indicate that independent
study is at least as good as and sometimes better than more traditional
procedures in producing learning. These results are very encouraging but
too limited in scope to permit convincing conclusions. There are still many
questions to be answered concerning independent study, particularly in

relation to the assessment of cognitive and affective outcomes,

2.3.3 Mastery Learning.

Research studies on the effectiveness of mastery learning strate-
gies have been reviewed by Block (1971, 1974). In terms of their relative
impact on student achievement, the available research indicates that
mastery approaches to teaching can vyield substantially greater student
achievement in particular subjects than the usual lecture-recitation or
lecture-discussion approaches (Hesse, 1971; Hubbard, 1971; Kim, 1971; Lee
et all., 1971; Sheppard and MacDermot, 1970).
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There have been relatively few studies on the retention and
transfer of learning. However, these studies do hint that mastery ap-
proaches to instruction may generate greater transfer of training than
comparable non-mastery approaches (Hapkiewicz, 1971; Tierney, 1973;
Arlin, 1973; Anderson, 1973), and may vyield greater retention than
comparable non-mastery approaches (Block, 1972; Kersh, 1971; Corey,
Valente and Shamow, 1970; Corey, McMichael and Tremont, 1970; Moore,
Hauck and Gagné, 1973).

Studies of affective outcomes showed that the mastery learning
approach tended to generate positive interest in and positive attitudes
toward the subject. Students also showed greater confidence in their ability

to learn under the mastery learning approach (Block, 1973).

In short, research evidence to date indicates that mastery learning
strategies provide an efficient and effective means to transform traditional
group instruction into instruction of optimal quality per learner., However,
it must be remembered, as suggested by Block (1974), that the results of
research studies bearing on the effects of mastery strategies on academic
outcomes, which are reported here, should be treated cautiously since they
represent only those studies that have been published or disseminated in one
form or another. Studies reporting positive results are more likely to be
published than studies reporting negative results. There is also the fact that
maost studies come from instructional situations wherein mastery learning

strateqgies might be expected to work best.

2.4 Procedures Centred on Educational Facilities.

Two particular methods representative of the procedures centred
on educational facilities were identified in Chapter 1: Programmed

instruction and computer-assisted instruction.
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2.4.1 Programmed Instruction.

The literature is flooded with extensive reports (Porter, 1959;
Lumbsdaine and Glaser, 1960; Schramm, 1964; Feldhusen, 1963) on

programmed instruction.

Programmed instruction has many tiines been shown to be highly
effective (Schramm, 1964; Glaser, 1965; Decote, 1967).

In relation to its effectiveness relative to more traditional modes

of instruction, the evidence can be summarized in the following conclusions:

a) Some comparisons of programmed instruction with traditional
forms of instruction reveal no clear-cut advantages or disadvantages for
either procedure (Feldhusen, 1963; Poppleton and Austwick, 1964; Owen,
1965; Feldman, 1965).

b) In a majority of studies, programmed instruction has produ-
ced more learning than traditional instruction (Barlow, 1960; Porter, 1959;
Van Atta, 1959; Ferster and Sapon, 1960; Komoski, 1960; Roe, 1960; Klaus
and Lumsdaine, 1961; Hough, 1962, Hughes, 1962; Browaeys, 1963).

c) From other experimental studies on programmed instruction,
the evidence is that it takes as little as two-thirds of the time for average
students to cover the same ground as compared with traditional instruction
(Stavert and Wingate, 1966; Teather, 1968).

d) There are very few studies giving indications of affective
outcomes, However, a study conducted by Blyth (1960) showed that
programmed instruction has produced considerable progress in students'
motivation. In another study conducted by Naumann (1964), the evidence
shows that programmed instruction has produced favourable students' attitu-

des to their work,

It seems reasonable enough to conclude from the research to date

that programmed instruction is at least as effective as traditional instruc-
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tion in producing learning. It is however obvious that much remains to be
done in terms of research. More rigorous studies should be designed in order
to indicate the conditions that determine the effectiveness of a programme
or machine in general. It is also obvious that more studies are needed to

give indications of affective outcomes,

2.4.2 Computer-Assisted Instruction.

There is little reliable information about the relative merits of

computer-assisted instruction.

Most available research reports concerning its relative impact on
student achievement show, as reported by Bundy (1968), that students learn
as well with CAI as with conventional classroom instruction. A few studies
(Bitzer, 1963; Grub and Selfridge, 1964; Martin, 1964; Schurdak, 1965;
Suppes, 1966; Atkinson, 1968) indicate that greater learning and retention

can occur with CAI,

On measures of affective outcomes, research reveals that students
are generally interested in and like the computer-assisted form of instruc-
tion (Mitzel and Wodke, 1965; Wilson, 1971; Bitzer, 1963; Schurdak, 1965;
Wing, 1964).

In short, the evidence so far indicates that students in computer-
assited instruction classrocoms are doing as well as or better than those in
more conventional classrooms on measures of cognitive and affective
factors. It must however be remembered, as is the case with the majority
of procedures for individualizing instruction, that research concerning
computer-assisted instruction is not very comprehensive and the results are
not definitive. Clearly, much remains to be done. long-term evaluation is

lacking, as are studies involving sizeable numbers of students.



61

2.5 Student-Centred Procedures.

Two particular procedures representative of the student-centred

approach were identified in Chapter 1: open education and open space.

2.5.1 Open Education.

There really has been little intensive evaluation of open education
classrooms. Part of the problem lies in the lack of instruments which
measure adequately such goals of open education as critical thinking,

independence, responsibility, self-confidence and self-discipline.

In spite of this problem, research studies on cognitive and affective

outcomes have been conducted in England and in North America.

The area of student achievement, as measured by standardized
tests of cognitive ability is probably of greatest concern to educators. This
concern for achievement in open education classrooms is heightened by the
nature of the open learning processes and environment which are unfamiliar
to most adults in terms of their own school experience. Most studies
completed in England and in America support the informal, open practices,
showing equal or superior achievement in nearly all academic areas of study
(Gardner, 1968). Shapiro (1971) found that students in the open classrooms
attained superior scores on achievement tests even though the only available
traditional control students were in high-ability classes and had been in
school longer. Perrone (1972) in three years of testing in North Dakota also
found that students in the more open classrooms tend to achieve at levels
equal to, and sometimes higher than, students in reference populations.
Numerous other comparison studies corroborate the findings that students in
the open programmes are doing as well as or better than those in traditional
programmes on standardized tests of achievement (Godde, 1973; Greener,
1973; Rosner, 1973; Williams, 1970).
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A major study conducted by Bennett (1976) at the University of
Lancaster questions the value of informal, open methods. The main
conclusion emerging in the study is that formal methods of teaching lead to
more progress in basic subjects than do informal. The publication of the
study in Britain and in the United States has attracted a great deal of
attention and raises issues which are of vital importance to every teacher,
parent and administrator in a position to change the schools on the basis of
this. For this reason, Rogers and Baron (1977) have carefully and critically
analysed the study. As a result of their analysis, they point out flaws in its
author's research and methodology. In summary, they report the following

weaknesses:

- a glaring inconsistency in the author's description of the way

in which his sample of teachers was selected;

- a considerable confusion about the similarity and differences

among children, teachers and schools;
- unwarranted liberties taken by the author with his test data;
- the fact that five of the 12 formal classes took the 11-plus

examination during the experimental year, while only three of the informal

classes took the exam, and that this variable is uncontrolled in the study;

the use of a possible incorrect unit of analysis;

- the incorrect assumption, with no evidence, that all children
in formal classrooms were treated identically, and that all children in

informal classrooms were treated identically; and

- the fact that 50 percent of the teachers who took part in the

study agreed that the tests favoured formal teaching.

Some studies on creativity in the open classrooms are showing
positive findings for the development of this intellectual capacity., Compa-
rative studies of open and traditional classrooms conducted by Wilson (1972)

and Shapiro (1972) have indeed found significant differences in creativity
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favouring the open classroom, and these differences seem to increase with
time spent in the open programme. According to Bennett (1976), there is
little evidence to support the widely held view that informal teaching
produces students who are more imaginative in writing than those who are
taught formally. However, he reached this conclusion by assessing
imaginative writing through the formal assignment of a topic to all children,
and this procedure violates most of the principles governing the production

of creative responses in children,

On measures of affective factors, research reveals significant
differences favouring children in the more open settings. On self-concept
and self-esteemn measures, the open-classroom children far surpass the
traditional classroom children in many comparative studies. In addition, it
appears that with increases in age and grade level, the differences become
more pronounced (Krenkel, 1973; Wilson, 1972; Purkey, 1970). Attitudinal
scales have also been administered, showing significantly more positive
attitudes toward teachers, school, and the curriculum in open classrooms
than in traditional ones (Shapiro, 1972; Tuckman et al., 1973; Weiss, 1972;
Wilson, 1972). Perrone (1972) also reports that data relating to interest in
and enjoyment of school, parental attitudes about their children's class-
rooms, and school attendance, as well as teachers' attitudes, tend to favour

the more open settings at significant levels,

Overall, the evidence to date indicates that students in open
education classrcoms are doing as well as or better than those in more
traditional classrooms on measures of cognitive and affective factors. It
must be remembered however that, in general, research in education rarely
proves anything once and for all and that, in particular, reviews of open
education classrooms are often criticized for their lack of empirical

research findings.

Thus, the support for open education evidence here should provide
a rationale for continued interest in the approach and a basis for further

development and research in this area.
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2.5.2 Open Space.

It was noted in Chapter 1 that in open space classrooms and
schools, neither the goals for the programme nor the teacher roles are yet
well conceptualized, Because of this imprecision and confusion in
descriptive terms and programme outcomes few consistent benefits of open

space can be seen,

In fact, studies comparing open space and traditional classrooms

conflict regarding cognitive and affective outcomes.

In the area of cognitive achievement, Killough (1971) found that
after students remained in the open space programme for at least two years
the main achievement gains of students in the third year of an open space
programme were significantlty better during that year, and for the total
three-year period, than were those of students in another type of
programme and facility. However, Warner (1970) found no significant
differences between open space and self-contained classroom students on
standardized achievement measures; and lower achievement gains for open

space students were noted by Sackett (1971) and Townsend (1971).

In the area of self-concept, attitude and personality of the
students, studies also show conflicting results. Some comparative studies
conducted by Burnham (1971), Jeffreys (1971), Laforge (1972) and McCallum
(1972) show no overall differences in self-concept, attitude, and personality
of the student. However, two other studies conducted by Beckley (1973) and
Beals (1972) show more positive attitudes toward school and self in the open
space school. Moreover, a study conducted by Sackett (1971) shows that the
self-concept mean score in the open space schools he studied was signi-

ficantly lower than that in the self-contained schools.

In short, the studies as a whole do not find that open space school
organization promotes any real differences in learning and teaching out-
comes and it appears that studies will go on showing conflicting results until

a definite philosophy and organization is determined and accepted by all.
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2.6 Summary and Conclusions.

Each procedure used for individualizing or helping to individualize
instruction described, analysed and classified in Chapter 1 has to some

extent been studied by research workers.

Not surprisingly, there is no definite evidence concerning the
effectiveness of those procedures. There is however a consistent body of
research giving useful indications of some of their educational outcomes,

both cognitive and affective.

While reviewing research studies concerning the effectiveness of
procedures for individualizing instruction, certain limitations have been
identified and should be kept in mind in view of future developments. Terms
are often loosely defined in the research literature. Moreover, there is no
universal formula either for implementing or evaluating these procedures,
and there is little consistency in research designs used for assessment.
Findings are seldom generalizable, because they are affected in unpredicti-
ble ways by variations in teachers, students, objectives, learning activities,
materials, and so on. Finally, long-term effects of these procedures have

seldom been thoroughly researched.

Despite these problems, and despite the fact that research studies
on the effects of procedures for individualizing instruction are scanty, it
does appear that in general these procedures do not result in detrimental

effects on educational cutcomes.

Overall, the research to date indicates that, with respect to the
cognitive domain, the majority of the procedures for individualizing instruc-
tion reviewed in this chapter are at least as good as and sometimes better
than more traditional procedures in producing learning. In relation to the
affective domain, research results are less conclusive. Nevertheless, it
seeins reasonable enough to assume that, in general, procedures for indivi-
dualizing instruction can produce positive attitudes among both students and

teachers.
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Once again, results have to be interpreted cautiously, because of
the wide range of variables which prevents isolation of teaching modes as
the only difference between classrooms or schools compared in the research.
Clearly much remains to be done, Long-term evaluation is lacking in all
areas, and definite answers are still not available in many areas, particularly

in relation to effects on affective outcomes.



CHAPTER 3:

THE PILOT STUDY

67



68

As mentioned in the introduction, the main object of the present
study is to develop and test a general model for individualizing instruction.
The realization of such a project requires, on the one hand, the development
of a general model for individualizing instruction and, on the other hand, the
establishment of a relevant experimental plan in order to assess its

effectiveness.

This chapter presents a descriptive analysis of a pilot study which
was made in an effort to justify the theoretical and practical elements
proposed in the new general model for individualizing instruction which will
be presented in Chapter 4, and to perfect the experimental plan used to test
the final general model, which will be presented in Chapter 5. Therefore,
this chapter comprises two general sections: the first presents a concise
description of the pilot general model for individualizing instruction, and the
second describes and analyses in detail the various steps of the pilot

experiment.

3.1 The Pilot General Model for Individualizing Instruction

In Chapter 1, the review of literature on individualized instruction
showed that all the procedures implemented for the purpose of individuali-
zing instruction are directed toward fitting the teaching to the learner
(individualized learning). It was also shown that there is no absolute way of
achieving individualization but rather that all the procedures analysed, while
directed toward individualizing learning, achieve individualization in diffe-
rent respects and in different ways, each of these having its uses and its
limitations. Most important of all, it was clear that the majority of existing
procedures share one important limitation, that of having very specific and
predetermined requirements which may cause practical problems as regards

their implementation.

Therefore, the development of a general model aimed at individua-
lizing teaching, with emphasis on flexibility by means of alternatives, should
overcome this common limitation and thereby allow each teacher to design
his own individualized learning programme irrespective of the situations in

which he is placed.
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The pilot general model for individualizing teaching is divided, as
shown in Table 3.1, into four distinct sections: the first introduces the main
competences required of a teacher in the design and administration of an
indidualized learning programme; the second proposes three steps for the
design of an individualized learning programine; the third proposes six steps
for the administration of an individualized learning programme; and the
fourth section summarizes the necessary components for an effective
individualized learning programme. Each section is described briefly in the

following pages.

Table 3.1:  The Pilot General Model for Individualizing Instruction

3.1.1 Main competences required of a teacher in the design and adminis-
tration of an individualized learning programme,

3.1.1.1 General abilities,

3.1.1.2 Specific domains of knowledge.

3.1.2 Three steps for the design of an individualized learning programme,
3.1.2.1 Diagnosis of students' individual differences.
3.1.2.2 Curriculum design.

3.1.2.3 Instructional design.

3.1.3 Six steps for the administration of an individualized learning
programme.
3.0.3.1 Placement of each student along the learning continuum.
3.1.3.2 Selection of individual programmes.
3.1.3.3 Selection of individual learning activities.
3.1.3.4. Guidance of each student.
3.1.3.5 Assessment of performance achieved by each student.

3.1.3.6 Record-keeping.

3.1.4 Necessary components for an effective individualized learning
programme,
3.0.4.1 Individualized pacing.
3.1.4.2 Individual instructional objectives.
3.1.4.3 Variety of learning paths.
3.1.4.4 Individual student evaluation.

3.1.4.5 Teacher and student involvement.
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3.1.1 The Main Competences Required of a Teacher in the Design and

Administration of an Individualized Learning Programme.

The first section of the pilot general model introduces two
categories of competence required of a teacher in the design and adminis-
tration of an individualized learning programme. One category of
competence refers to general abilities and the other refers to specific
domains of knowledge. It is obvious that teachers will not be equally

competent, and their handling of the next stages will vary in these respects.

3.1.1.1 General Abilities,

The main general abilities are:

a) The ability to diagnose individual student differences.

b) The ability to design individual curricula.

(¢) The ability to design individualized learning, that is: the
ability to assess student achievement of learning goals, to plan learning

programmes with students, to quide students in their learning tasks, to

support each individual student, to enhance development, and finally to

evaluate the programme.

3.1.1.2 Specific Domains of Knowledge.

The specific domains of knowledge are mainly related to:
a)  The ongoing development of the student,

b) The nature and conditions of learning in general.
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c) School learning in particular, coupled with competence in

subject matter.

3.1.2 Main Steps for the Design of an Individualized Learning Programme.

The second section of the pilot general model proposes three steps
for the design of an individualized learning programme. They are: the
diagnosis of students' individual differences, the curriculum design, and

finally the instructional design.

3.1.2.1 First Step: The Diagnosis of Students' Individual Differences.

The first step emphasizes the importance to the teacher of understan-
ding how to identify each student's individual profile. The importance of
doing so is reinforced by the assumption that the more a teacher knows
about each student, the more he is able successfully to individualize his

instruction,

In this first step, nine categories of individual differences are

described. They are:

a) Physical condition.

b) Intellectual capacities.

c) Academic knowledge.

d)  Cognitive abilities.

e) Learning styles.

) Emotional condition.
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g)  Social attitudes.

h) Interest and motivation.

k) Family and community background.

Two means for identifying individual differences are also proposed

and analysed. They are systematic observation and measurement instru-

ments.

3.1.2.2 Second Step: The Curriculum Design.

The second step proposes and analyses four elements to be consi-
dered when designing a curriculum in the perspective of an individualized

learning programme. These elements are:

a)  The philosophy of the programme.

b)  The determination of the content areas.

c) The specification of instructional objectives. Here, special
attention is given to: the importance of specifying behavioural objectives; a
way of stating behavioural objectives; a taxomomy of behavioural objec-
tives; and the characteristics of a clear and adequate ohjective.

d) The task analysis. Here, special attention is given to the

ordering and sequencing processes.

3.1.2.3 Third Step: The Instructional Design.

The third and final step is made up of two important aspects; they
are the development of learning activities and the evaluation of the

individual student.
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The first aspect stresses the importance of making provision for
individual learning activities, In this perspective, a system of alternatives is

proposed in the following fields:

a) Instructional methods.

b) Instructional materials.

c) Educational facilities.

It is also suggested here to take into account the following

elements:

a)  The nature of the instructional objectives,

b) The school and environmental resources,

c) The teacher's personal characteristies.

The second aspect of the instructional design is devoted to the
evaluation of the individual student. Here, special attention is given to the
importance of evaluating each student by comparing him with himself rather
than with the rest of the students in the classroomn. In this respect it is
proposed to report the information obtained from the evaluation in terms of
"criterion-referenced" scores rather than in terms of "norm-referenced"

scores.

Finally, some practical guidelines as to the construction of evalua-

tion techniques are also proposed.

3.1.3  Main Steps for the Administration of an Individualized l.earning

Programme.

The third section of the pilot general inodel proposes six progressi-

ve steps for the administration of an individualized instruction programme.
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3.1.3.1 Testing for Placement of each Student along the L_earning Continuum,

3.1.3.2 Testing for the Selection of Individual Programmes by Each Student.

3.1.3.3 Testing for the Selection of Individual L_earning Activities by Each
Student,

3..3.4 The Guidance of Each Student while Performing the L earning

Activities,

3.1.3.5 An FEvaluation Testing for Assessing the Kind of Performance

Achieved by Each Student in Terms of the Pre-established Criteria.

3.1.3.6 Keeping all the Relevant Records Concerning each Individual Student

3.1.4 The Necessary Components for an Effective Individualized I_earning

Programme.

The fourth and final section of the pilot general model summarizes
some of the necessary components of a truly individualized learning

programme, A brief description of each component follows.

3.1.4.1 Individualized Pacing.

The first component refers to individual pacing. Pacing means that
each student takes the necessary amount of time to progress through the

curriculum,
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3.1.4.2 Individualized Instructional Objectives.

The second component stresses the importance of formulating
instructional objectives which can be easily adapted to individual differ-

ences,

3.1.4.3 Variety of l_earning Paths.

The third component is an invitation to the individual teacher to
make provision for a variety of learning activities so that each student can

take his own path toward achieving the objectives.

3.1.4.4 Individual Student Evaluation.

The fourth component refers to the student's evaluation. Great
emphasis is laid on the fact that evaluation should be individualized; that is,
the information collected should tell how well an individual is performing a

particular learning task instead of how he compares to others in doing it.

3.1.4.5 Teacher and Student Invalvement.

The final component deals with the quality of teacher and student

involvement in the programme,.

3.2 The Pilot Experiment,

In the first section of the present chapter, a concise description of

the pilot general model for individualizing teaching was presented. This



76

section concentrates on a detailed description and analysis of the various
steps included in the pilot experiment which was carried out to test the
proposed pilot general model. Special attention is given to the experimental
plan used in the pilot experiment. Therefore, the present section is made up
of the following elements: hypotheses and dependent variables, research
design, samples, implementation of the pilot general model, experimental
procedure and data collection, instruments, plan of the statistical analysis,

description and analysis of results, main findings and conclusions.

3.2.1 Hypotheses and Dependent Variables.

The main purpose of the pilot experiment was to implement the
proposed pilot general model for individualizing instruction and assess its

effectiveness, compared with more conventional methods.

In Chapter 2 the review of the effects of procedures for individua-
lizing instruction (learning) showed that there is no definite evidence
concerning the relative effectiveness of such procedures. However, it has
been shown that most procedures for individualizing instruction (learning)
can produce positive educational outcomes. Educational outcomes can be
cognitive, affective and psycho-motor. In the pilot study, it was decided to
confine the measured outcomes to academic achievement and certain
attitudes, only in instruction in the curriculum subjects French (the first

language of the students) and Mathematics.

For the purpose of the present study, it has been decided to

formulate and test three research hypotheses.

3.2.1.1 Effects on Students' Academic Achievement.

Hypothesis I: The academic achievement of students who have been
involved in individualized learning programmes is higher

than that of students involved in more traditional

programmes,
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By assigning and exposing groups of students to the experimental
treatment (individualized learning programmes) it should be possible to
observe an increase in academic achievement. It has indeed been stated in
Chapter 2 that, to date, most procedures for individualizing instruction
(learning) are as good as or better than more traditional procedures at

producing learning.

There are several reasons for the selection of academic achieve-
ment as the dependent variable in hypothesis I. One is the general concern
of educators for academic achievement. This general concern is usually
heightened in individualized instruction situations because of the very
nature of individualized instruction which is unfamiliar to most educators,
and indeed to most adults in terms of their own school experience. There is
also the fact, according to Thorndike and Hagen (1969), that measures of
academic achievement are usually used and considered useful in appraising

the effectiveness of a programme or of a method.

One would expect hypothesis I to hold true for every form of
academic achievement performed by students in individualized learning
programmes., However, for the purpose of this study, two specific areas
have been chosen; they are French and Mathematics. These two subjects
have been selected as being the two most basic subjects taught in French-
Canadian schools, One could also mention that of all subjects these two
occupy the greatest amount of lesson time. A third subject, Art, had
initially been chosen to represent the more peripheral subjects, but it was
rejected because there is no formal programme of Art at the upper
elementary level. Consequently it would be practically impossible to
control variations in application among teachers as they would be dealing

with numerous variables that are difficult to measure accurately.

3.2.1.2 Effects on Student's Attitudes towards a Subject.

Hypothesis II: The students who have been involved in individualized
learning programmes have more positive attitudes towards
a subject than the students involved in more traditional

programmes,
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By assigning and exposing groups of students to the experimental
treatment (individualized learning programmes), it should be paossible to
observe an increase in positive attitudes towards a subject. According to
the conclusions of some of the research studies reviewed in Chapter 2, it
seems reasonable to assume that procedures for individualizing instruction
(learning) can generally foster the development of positive attitudes toward
learning by providing for individual differences and by creating a pleasant

learning atmaosphere.

The main reason for selecting the more specific attitude towards a
subject as the dependent variable in hypothesis Il is based on the assumption
that the attitudes of students towards a subject is a valid indicator of a

more general attitude towards learning.

3.2.1.3 Effects on Teachers' Attitudes towards Students.

Hypothesis lll:  The teachers who have been involved in individualized
learning programmes have more positive attitudes towards
students than the teachers involved in more traditional

programmes,

By assigning and involving a group of teachers in individualized
learning programmes (experimental treatment) it should be possible to
observe more positive attitudes towards students. According to the
conclusions of some of the research studies reviewed in Chapter 2, it seems
reasonable to assume that procedures for individualizing instruction
(learning) can generally enhance the development of teachers' positive
attitudes toward students by creating situations where the teachers are
more involved in the students' education and by providing greater

opportunities for teacher-student interaction,

The teachers' attitudes towards students therefore have been

adopted as the dependent variable in hypothesis III.
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3.2.1.4 Summary.

Hypotheses I and II will show whether there are significant
differences in academic achievement and in attitude towards a subject
between groups of students exposed to two different types of instructional
programmes. Hypothesis III will show whether there are significant
differences between two groups of teachers each involved in a different
type of instructional programme. The three hypotheses should offer a basis
on which to reach a conclusion regarding the effectiveness of the pilot

general model for individualizing instruction.

3.2.2 Research Design.

Studies and experiments comparing teaching methods usually rely,
for sampling purposes, either on equivalent randomized groups, or on non-
equivalent naturally-oc%&‘mg groups.  This study makes use of non-

equivalent naturally-occi];f:ing groups.

The basic research design used in the present study is the quasi-
experimental "Non-equivalent Control Group Design" proposed by Campbell
and Stanley (1963).

Table 3.2 shows this basic design. The X represents the experi-
mental treatment, and the O's represent observations. The first row
represents the experimental group to which the X is assigned at random, and
the second row represent the control group. The O's vertical to one another

are simultaneous.

Table 3.2: Basic Non-Equivalent Control Group Design.

0 X 0
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This classic design requires that, before the experimental group is
submitted to the experimental treatment, both groups, experimental and
control, are pretested (0l and 03) on a given variable. The experimental
group is then submitted to the experirnental treatment X, and finally both
groups are posttested ([J2 and 04) on the same variable. A comparison can
hence be made between 02 and [J4 to see whether the experimental
treatment has affected the experimental group to the point of making the
test results different from those of the control group which was not

submitted to the treatment,

The main reason for choosing and using the non-equivalent control
group design in the present study is its effectiveness in controlling the major
factors jeopardizing the internal validity of such studies, thus allowing the
experimenter to be surer of his conclusions about whether treatment has had
an effect. The main threats to internal validity are controlled in the
following manner: the control group ensures against confounding effects of
history, maturation, testing, and instrumentation with the experimental
effect; the pretest scores give a check on differential selection of subjects
and may be used to modify post-test scores. Mortality effects, namely loss
of subjects during the experiment, may be ascatained by examining pretest

and post-test records.

It is important to mention at this time that this basic design has
little control of factors jeopardizing the external validity of the research as
it does not necessarily sample randomly from, for example, all types of
cultural background of all teachers. Therefore, the conclusions of the pilot
experiment will be applicable only to the conditions of the present research.
The three research hypotheses stated in section 3.2.]1 of the present pilot

study may be tested, however, with validity appropriate to these conditions.

3.2.3 Samples.

The main sampling objective of this pilot study was to find classes
where the pilot general model for individualizing instruction could be

implemented, and others that could serve as control groups for the testing

of the three research hypotheses.
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All the teachers of the upper elementary level (fourth, fifth, and
sixth grade) in School District Number Thirteen, Moncton, New Brunswick,
Canada, were invited to participate in the experiment on a voluntary basis.
Distriet Thirteen is a French district where approximately 10,000 students
are educated and there are twenty-two elementary schools employing
approximately 218 teachers. The teachers have spent an average of two
years part-time at the university but the professional experience of the
teachers varies. Within this district can be found a wide range of schools
and environmental contexts. There are small schools and larger schools;
there are old schools and new schools; and there are schools serving a large
city, schools serving smaller cities, and schools serving villages though they
are of the same educational system. In all these schools, the majority of
teachers arrange that their students sit separately at individual desks and
students rernain in the same seats for most work in the classroom which

consists mostly of large group activities.

It was decided to limit the invitation to participate in the pilot
experiment to teachers in the upper elementary level on the assumption that
students at this level had sufficiently mastered the necessary skills (reading
and writing) permitting them to respond to the tests and questionnaires used
to collect the data for this pilot experiment. Four schools were contacted
and as shown in Table 3.3, twelve teachers representing them and the three
grades of the upper elementary level manifested their desire to participate
in the pilot experiment on a voluntary basis. After their principals had
agreed, these teachers were then invited by the experimenter to attend an
information session. At the end of the session, each teacher was assigned to
a group (experimental or control) and to a subject (French or Mathematics).
In the notation of Campbell and Stanley's design, X represents the experi-

mental treatment which is "individualized learning".
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Table 3.3: Distribution of Teachers in Schools According to Grade

Schoal Grade Number of Teachers
(1) S5th 2
6th 2
(2) 4th 2
6th 2
(3) 4th 2
(4) 5th 2

One must note at this point that befare assigning each teacher to a
group and to a subject, the experimenter had made the following decisions

concerning the distribution of the sample:

a) Of the twelve teachers who responded to the invitation to
participate in the pilot experiment there were four in each of the three
grades of the upper elementary level, Therefore, it was decided that in
each of the three grades two teachers would be assigned to French and two
others to Mathematics, thereby providing for six comparisons namely
experimental and control for French in the fourth, fifth and sixth grades,

and Mathematics in the fourth, fifth and sixth grades.

b) In each of the four schools represented in the sample there
were at least two teachers in the same grade, although each grade was not
necessarily represented in each school, thus each of the six combinations to
be compared would be composed of two teachers from the same school. It
was believed that such an arrangement could insure a minimal experimental
control of the passible interaction effects of the variable "school" with the
main effects of X (individualized learning programmes) on the dependent
variables of the present study. It will be noted that the analysis has been
carried out for each separate pair of teachers. No attempt has been made
to analyse school effect. For the reason that school effect tends to be

confounded with grade, no attempt has been made to compare grades.
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The assignment of each teacher to a group and to a subject was
then made at random (drawing names from a box) and in the following order:
at first, for each of the combinations of comparison one teacher was
selected to represent the experimental group and the other to represent the
control group. Finally, for each of the three grades one of the two teachers
selected to represent the experimental group was assigned to French and the

other to Mathematics.

The final distribution of the sample for the pilot experiment is
shown in Table 3.4,

Table 3.4: Distribution of the Sample for the Pilot Experiment.

Grade Subject Experimental Group Control Group
4th French 1 teacher 1 teacher
24 students 24 students
4th Maths 1 teacher 1 teacher
25 students 25 students
5th French 1 teacher 1 teacher
24 students 22 students
5th Maths 1 teacher 1 teacher
16 students 16 students
6th French 1 teacher 1 teacher
28 students 25 students
6 th Maths 1 teacher 1 teacher

20 students

25 students
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3.2.4 Implementation of the Pilot General Model.

The pilot general model for individualizing instruction was presen-
ted and explained to the teachers of the experimental group over a period of

ten weeks extending from the beginning of October to mid-December, 1974.

The main purpose of the briefing was to provide the teachers of the
experimental group with appropriate training in the design and administra-
tion of an individualized learning programme according to the proposed pilot

general model.

The training in the principles of the pilot general model conducted
by the experimenter consisted mainly of lectures, discussions, practical
assignments, and answers to questions asked. Briefly, the teachers in the
experimental group had to attend a two-hour meeting each week for ten
consecutive weeks; they also had to work on the design of their own
individualized learning programme. It is important to note that, at this
time, each teacher was given a handwritten transcription of the pilot

general model.

The content of the sessions included training relevant to the four
general sections of the pilot general model which were briefly described in

section 3.1 of the present chapter. The four sections are:

a) The main competences required of a teacher in the design

and administration of an individualized learning programme.

b) Three steps for the design of an individualized learning

programme.

c) Six steps for the administration of an individualized learning

programme.

d) The necessary components of an effective individualized

learning programme,
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During the same period of time, the teachers in the control group
attended a weekly seminar. The main reason for providing the teachers in
the control group with such an activity was to bring a rninimal experimental
control to the well known "Hawthorne effect" discussed by Isaac and
Michael (1971).

The main subjects discussed in those weekly seminars are:

a)  The nature and conditions of learning.

b)  Intelligence and learning.

c)  Motivation and learning.

d)  Discipline in the classroom.

e) Transfer of learning.

At the end of the period of time allowed for the training in the
pilot general model, both groups of teachers (experimental and control) were
requested to carry out the programme to which they had been assigned for
the rest of the year. Thus individualized learning programmes (the
independent variable in the present study) were used by the teachers in the

experimental group, and traditional instruction programmes (a control

variable) by the teachers in the control group.

3.2.5 Experimental Procedure and Data Collection.

The pilot experiment was carried out between the beginning of
January and the end of April, 1975.

[t must be mentioned here that according to the regulations of the
New Brunswick School System, the teachers (in the fourth, fifth and sixth
grades) assigned to the subject Mathematics were allocated five periods of

fifty minutes each, and this every week, for teaching Mathematics and the
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teachers (in the fourth, fifth and sixth grades) assigned to the subject
French were allocated eight periods of fifty minutes each, and this every
week, for teaching French. A summary of the content of the French and
Mathematics programmes for each of the three grades of the upper

elementary level is presented in Appendix A.

During the experiment, the experimenter met twice with the
teachers of the experimental group in order to answer their questions and to
make sure that they were acting according to the proposed pilot general

model.

Measuring instruments used to collect the data in the present study
were administered at the beginning (first week in January) and at the end
(third week in April) of the pilot experiment. Three different instruments
were used: achievement tests (in French and Mathematics) and a subject
perception test which were administered to the students and the Minnesota
Teacher Attitude Inventory which was administered to the teachers. The
same tests were administered under similar conditions to both the experi-

mental and the control group. All tests were administered in groups.

3.2.6 Instruments,

Three main instruments for data collection were used in the pilot
study, as described in the following pages: their reliability and validity are

also discussed.

3.2.6.0 The Standardized Achievement Tests.

Standardized achievement tests (French 4, 5 and 6, and Mathema-
tics 4, 5 and 6) developed by the Montreal Catholic School Commission
(M.C.5.C.) were used to test the first hypothesis in the pilot study. All the
tests used were survey-type objective tests composed of 35, 40 or 45

questions, Each group of students responded to a specific test according to
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his grade and study subject. All the tests were administered in groups by
the experimenter. The instructions given to the sudents were the same for
the six tests (a copy of the instructions can be found in Appendix B). For

each question, a correct answer was assigned a score of one.

The six achievement tests used in this study were standardized by
the M.C.S.C. over a French-speaking population. The main justification for
the use of standardized instruments in this study is that, according to
Thorndike and Hagen (1969), such instruments have proved valuable in
situations where the results of testing are used to compare achievement
between schools or classes; that was precisely the case in the present study.
At the same time, however, the experimenter was aware that standardized
tests are sometimes considered biased against informal teaching and that
consequently the use of such instruments could possibly favour the students
in the control classes who, during the experiment, were exposed to traditio-

nal instruction programmes,

The six standardized achievement tests developed by the M.C.5.C.
were selected in preference to other instruments to measure achievement in
French and Mathematics largely on the basis of their high applicability to

the samples in the present study. The main reason for selecting them are:

a) There were no such tests for the French-speaking population

of New Brunswick.

b) The tests were standardized with a French-speaking popula-

tion.

c) The items of the tests were chosen from instructional pro-
gramme equivalent to those used in the French-speaking schools of New

Brunswick,

Studies as to the reliability and validity of the standardized

achievement test used in this study were conducted by the M.C.S.C..

According to the information supplied by this organization, internal

consistency reliability was calculated for each of the six instruments from
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the answers of 600 students. The Kuder-Richardson (formula 21) reliability

estimates for the six instruments were all over 0.90.

From this source also, evidence for content validity was available
through their use of item analyses. Evidence for predictive validity was
provided through correlation studies among the different achievement tests
for different grades. The results of the correlation studies (see Table 3.5)
are as follows: the French achievement test for the fourth grade has a
correlation coefficent of 0.84 with the French achievement test for the
fifth grade and a coefficient of 0.83 with the test for the sixth grade; the
French achievement test for the fifth grade has a correlation coefficient of
0.86 with the French achievement test for the sixth grade; the Mathematics
achievement test for the fourth grade has a correlation coefficient of 0.82
with the Mathematics achievement test for the fifth grade and a coefficient
of 0.78 with the test for the sixth grade; and the Mathematics achievement
test for the fifth grade has a correlation coefficient of 0.85 with the
Mathematics achievement test for the sixth grade. These correlations are

significant.

Table 3.5: Correlations for Parallel Test Reliability

French Mathematics

Grade 4 5 6 4 5 6
¥ 1 ! ] !

4 {84 83 4 P82 78

5 .84 .86 5 .82 85
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A copy of each achievement test used in the pilot study is given in

Appendix B.

3.2.6.2 The Subject Perception Test.

The subject perception test constructed by the author was used to
test the second hypothesis in the pilot study. The subject perception test is
a questionnaire measuring the attitude of the students towards the subjects

they learn in school.

The questionnaire is composed of eight items representing each of
the eight subjects learned in the upper elementary level of the French-
speaking schools in New Brunswick., Each subject is listed in alphabetical
order in the questionnaire. The administration of the questionnaire can be
described in the following manner: first, the experimenter reads the
subjects to the students; second, he asks the students to assign a numerical
value from one to eight to each subject listed. The numerical value of one
should correspond to the subject the students perceive as being the least
interesting to learn, and the numerical value of eight should correspond to
the subject the students perceive as being the most interesting to learn.
Students are told by the experimenter not to assign a particular numerical
value to more than one subject. A copy of the detailed instructions can be

found in Appendix C.

The various steps included in the construction of the subject
perception test can be briefly described in the following manner: at first,
the experimenter thought of asking individually each student whether or not
he was interested in learning Mathematics or French. It soon became
obvious that this direct individual approach (the experimenter asking each
students to answer individually) could greatly influence, in one way or
another, each student's answer and that it would be practically impossible to
control its effects on a large sample. As a second attempt, it was therefore
decided to adopt a more indirect approach in order to minimize the above-
mentioned bias. The final step resulted in the construction of the subject

perception test (written test administered in groups) in which each student
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is asked to assign a rank to all subjects learned in school rather than to only
one or two subjects. It was believed that this indirect approach would
permit a more valid measurement of the attitude of each student toward
French and Mathematics, This method also has disadvantages as the
intensity of the attitude is not necessarily measured. For example, when
Mathematics is given a score of eight by one student, he might consider it
the best of a number of subjects none of which he liked very much, whereas
eight given by another student could imply great enthusiasm for Mathema-

tics.

Studies as to the reliability and validity of the subject perception
test were conducted by the author, FEvidence was obtained for criterion-
related validity and estimate was obtained for one form of reliability, the
stability of the instrument. It has to be borne in mind that rankings are not
measures and subsequent statistical methods which depend on normality of

distribution of the quantities analysed may be invalid,

The validation of the instrument was conducted with a sample
composed of 10l students of the fifth and sixth grades in four different
schools. Students in the fourth grade did not participate in the validation of
the instrument because, at that time, they were writing special examina-
tions administered by school psychologists., FEvidence for criterion-related
validity in the mathematics scores was obtained by comparing the teachers'
classifications of students as being very or little interested in learning
Mathematics with the numerical values assigned by the same students to
Mathematics, The results obtained are as follows: of a sample of 20
students classified by the teachers as being very interested in learning
Mathematics 14(70%) had assigned a numerical value superior to the mean
value (4.55) assigned to Mathematics by all the students (101) in the sample;
of a sample of 20 students classified by the teachers as being little
interested in learning Mathematics 17(85%) had assigned a numerical value
inferior to the mean value assigned to Mathematics by all the students in
the sample. These results are interpreted as being very satisfactory and the
subject perception test is therefore treated as though it were a collection of

valid measures of students' attitudes towards the subjects they learn in

school.
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A stability estimate was obtained by the retest method (three-
week interval) with the same sample of 101 students who participated in the
validation of the instrument. The stability index was calculated for the
numerical value assigned by each of the 101 students to Mathematics. The

result obtained was r=0.74.

This stability index is considered acceptable despite the fact that a
three-week interval is not long in terms of the usual time-lag of about four
weeks used in a test-retest investigation. For these age groups, attitudes
themselves tend to change rapidly and the low correlation could easily be
due to changes in the criterion measured. In other words, it is not the test

which is at fault but the criterion is unstable.

A copy of the subject perception test is given in Appendix C.

3.2.6.3 The Minnesota Teacher Attitude Inventory.

The Minnesota Teacher Attitude Inventory (M.T.A.L.) developed by
Cook, Leeds and Callis (195]) was used to test the third hypothesis in the
pilot study. The M.T.A.l. was designed mainly to measure those attitudes of
a teacher which predict how well he will get along with students in

interpersonal relationships.

The M.T.A.L. is practically self-administering. The teachers read
the directions on the front page of the booklet and then proceed to answer
each of the 150 items. The possible range of scores is from plus 150 to minus
150, Each response scored "right” has a value of plus one, and each response
scored "wrong" has a value of minus one. The raw scores obtained can be
transformed into percentiles but for the purpose of the present study only

the raw scores were considered.

The reliability and validity of the M.T.A.l. were studied by its
authors. Evidence was obtained for criterion-related validity by comparing
the responses of a group of 100 teachers to the test with the responses to

another test known as, "My teacher". The result obtained was a correlation



92

coefficient of 0.93. The stability estimate determined by the retest method

was r=0.87.

A copy of the Minnesota Teacher Attitude Inventory is given in

Appendix D.

3.2.7 Plan of the Statistical Analysis.

The result of testing the three hypotheses of the pilot study were
all analysed by means of covariance analysis using the pretest scores as the
covariate. The computer programme used to perform the analyses is the

BMD 04V programme edited by W.J. Dixon (1974).

The techniques of analysis of variance and covariance are now
regarded as the best means by which to evaluate the results of "methods"

experiments.

One way of dealing with data arising from this model is to compute
for each group (experimental and control) pretest-posttest gain scores and
to compute a "t" between experimental and control groups on those gain
scores, However, according to Campbell and Stanley (1963) and Gourlay
(1953), in order to increase the precision of the experiment, an analysis of
covariance with pretest scores as the covariate is better than simple gain-

score comparisons.

Analysis of covariance has an advantage over analysis of variance
insofar as it may sometimes happen that experimental errors cause variabi-
lity which is irrelevant to the experiment and which may change the
conclusions, For instance, in the present study, there could be a bias in the
post-test results due to random differences in the initial achievement of
students in the two groups. According to Winer (1970), there are two
methods of controlling variability due to experimental error: the direct
method which consists of matching equally the groups of students and the
indirect method which is to use a statistical method of control. In the

present study, the experimenter was not authorized by School District
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Number Thirteen to match equally the groups of students. To overcome this
difficulty use was made of covariance analysis to assess test results at the

end of the pilot study.

In summary, covariance analysis was used to increase the precision

of the study by controlling variability due to experimental error.

The method of covariance analysis is described by Ferguson (1959),
Lindquist (1970), and Winer (1970). Essentially, it consists of taking initial
reading of a measure of any property which the experimenter estimates may
affect the results, and in making an adjustment on the final readings to

allow for the differences in the initial ones.

The level of significance for all the analyses performed in the pilot

study was fixed at 0.05.

3.2.8 Description and Analysis of Results.

This section of Chapter 3 is devoted to a sumnmary description and
analysis of the results obtained in testing each of the three hypotheses of
the pilot experiment. Each research hypothesis is rephrased in null form for

the purposes of statistical testing.

3.2.8.1 Effects on Students' Academic Achievement.

Hypothesis It The academic achievement of students who have been
involved in individualized learning programmes is not diffe-
rent from that of students involved in more traditional

programmes.

Table 3.6 reports the means and standard deviations of the
achievement test (French and Mathematics) scores obtained by all the

students in the experimental and control groups.
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Table 3.6: Means and Standard Deviations of the Achievement Tests
(French and Mathematics) Scores Obtained by the Students in the Experi-

mental and Control Groups.

Group Test Pretest Posttest
M SD M SD

E xperimental

A French 4 18.54 7.23 22.33 7.09
B Maths 4 14.40 7.15 18.56 7.72
C French 5 15.67 6.17 17.25 7.49
D Maths 5 16.38 6.09 21.13 5.99
E French 6 18.32 8.36 20.79 9.58
F Maths 6 19.55 8.56 22.50 7.13
Control
G French 4 17.29 6.51 20.29 7.09
H Maths 4 17.44 6.19 20.80 6.38
I French 5 16.86 5.60 18.45 6.57
J Maths 5 18.25 7.14 21.44 6.21
K French 6 17.88 6.48 21.20 7.64
L Maths 6 17.00 8.30 20.08 9.34

The results obtained in testing hypothesis I were analysed by means
of a one-way analysis of covariance using the pretest scores as the

covariate.

The F tests for the main effects are presented in Table 3.7. A
study of this table indicates that the differences obtained between the
scores of the students in the experimental groups and those of the students
in the control groups on the French and Mathematics achievement tests are
not significant and that there is no sufficient evidence to reject the null

hypothesis at a 0.05 level of significance.
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One-Way Analysis of Covariance for the Students in the

Experimental and Control Groups for the Achievement (French and Mathe-

matics) Tests.

Source 5SS df MS F
Teaching methods,

French, 4th grade 11.32 1 11.32 0.561
Error 098.83 45 20.19

Teaching methods,

Maths, 4th grade 2.10 1 2.19 0.129
Error 763.53 47 16.24

Teaching methods,

French, 5th grade 0.04 1 0.04 0.005
Error 467.21 43 10.86

Teaching methods,

Maths, 5th grade 10.01 1 10.01 0.871
Error 333.35 29 11.49

Teaching methods,

French, 6th grade 9.94 1 9.94 0.605
Error 822.20 50 16.44

Teaching methods,

Maths, 6th grade 0.00 1 0.00 0.000
Error 373.85 42 8.90

The means are not always in the expected direction expressed in the first

research hypothesis since the scores obtained by the students in the

experimental groups are not higher on the achievement tests than those

obtained by the students in the control groups.

iy 1~A N

Taking into account the

differences in 1n1t1al\“scores (see Table 3.6) as a crude measure of the

relative efficiency of experimental and control procedures, we note that

the mean differences (see Table 3.8) are larger in the experimental group

than the control group at three levels (French 4, Maths 4, Maths 5), that
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they are larger in the control group than the experimental group at two
levels (French 6, Maths 6); and that there is no difference between the two

groups at one level (French 5).

Table 3.8: Mean Differences in Two Groups of Pre-Post Test Scores

(French and Mathematics Achievement Tests).

Experimental Control Groups Showing

Greater Gain

French 4 3.79 3.00 Experimental
Maths 4 4.16 3.36 Experimental
French 5 1.58 1.59 e
Maths 5 4.75 3.19 Experimental
French 6 2.47 3.32 Contral
Maths 6 2.95 3.08 Control

Though in all cases the more refined covariance procedures showed
that none of these differences was significant (see Table 3.7), it is of some
interest to note that the trend with grades is in the direction of suggesting
that the experimental method becomes less efficient with the older stu-

dents.

3.2.8.2 Effects on Students' Attitudes Towards a Subject.

Hypothesis II: The students who have been involved in individualized
learning programmes do not have attitudes towards a
subject different from those of the students involved in

more traditional programmes.

Table 3.9 reports the means and standard deviations of the
numerical values assigned to the subject (French and Mathematics) percep-

tion tests by the students in the experimental and control groups.
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Table 3.9 Means and Standard Deviations of the Numerical Values Assigned

to the Subject (French and Mathematics) Perception Test By the Students in

the Experimental and Control Groups.

. Pretest Posttest
Group Subject N v D N v )
Experimental French 76 3.99 2.15 76  3.63 2.29
(A, C, E)
Fxperimental Maths 61 5.83 2.31 61 5.28 2.38
B, D, F)
Control French 71 3.92 2.26 71  3.66 2.01
G, [, K)
Control Maths 66 5.90 2.17 66 4,95 2,19
(H,3,L)

The results obtained in testing hypothesis I were analysed by

means of a one-way analysis of covariance using the pretest scores as the

covariate,

The F tests for the main effects are presented in Table 3.10. A

study of this table indicates that the differences obtained between the

numerical values assigned by the students in the experimental groups and

those assigned by the students in the control groups on the Subject (French

and Mathematics) Perception Test are not significant and that there is not

sufficient evidence to reject the null hypothesis at a 0.05 level of

significance.
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Table 3.10: One-Way Analysis of Covariance for the Students in the
Experimental and Control Groups for the Subject (French and Mathematics)

Perception tests.

Source SS df MS F

Teaching methods,

French 4, 5and 6 0.14 1 0.14 0.04
grade
Error 535.24 144 3.43

Teaching methods,

Maths 4, 5 and 6 5.44 1 5.44 1.51
grade
Error 562.81 124 3.60

The changes in attiéude means are not in the expected direction
L L ERp LN
expressed in the second” hypothesis and crude difference scores are

inspected.

As shown in table 3.11, the mean differences of the Subject
Perception Test (French) are very small in both groups but in favour of the
control group, and the mean differences of the Subject Perception Test
(Mathematics) are quite large for both groups but in favour of the

experimental group.

The consistent reduction in attitude over the experimental period
is difficult to explain, though the more refined covariance procedures
suggest that the differences are not significant (see Table 3.10). As the
mathematics (control group) fall is largest, it is perhaps worth pursuing
whether the experimental method has some advantage over the control

method in requlating the lowering of attitude towards Mathematics.
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Table 3.11: Changes in Means of Subject Perception Test

Experimental Caontrol Difference
French -.36 -.26 Very small, but in
favour of control
group
Mathematics -.55 -.95 In favour of exper-

imental group.

3.2.8.3 Effects on Teachers' Attitudes Towards Students.

Hypothesis III: The teachers who have been involved in individualized
learning programmes do not have attitudes towards
students different from those of the teachers involved in

mare traditional programmes.

Table 3.12 reports the means and standard deviations of the
Minnesata Teacher Attitude Inventary scores obtained by the teachers in the

experimental and control groups.

The results aobtained in testing hypothesis III were analysed by
means of a one-way analysis of covariance using the pretest scores as the

covariate.

The F test for the main effect is presented in Table 3.13. A study
of this table indicates that the differences obtained between the scores of
the teachers in the experimental group and those abtained by the teachers in
the control group on the Minnesota Teacher Attitude Inventory are not
significant and that there is not sufficient evidence to reject the null

hypothesis at a .05 level of significance.



100

Table 3.12: M™Means and Standard Deviations of the Minnesota Teacher
Attitude Inventory Scores Obtained by the Teachers in the Experimental and

Control Groups.

Gro Pretest Posttest

up N M 5D N M SD
Experimental 6 20.83 29.79 6 28.33 29.92
Control 6 4.83 40.04 6 -1.50 41.93

Table 3.13: One-Way Analysis of Covariance for the Teachers in the

Experimental and Control Groups for the Minnesota Teacher Attitude

Inventory,

Source SS df MS F
Teaching methods 383.35 1 383.35 2.91
Error 1185.64 9 131.62

The results of the analyses do not support the third research
hypothesis since the scores of the teachers in the experimental group are
not significantly higher than those of the teachers in the control group on
the Minnesota Teacher Attitude Inventory, when initial levels are taken into
account. However, the direction of change is favourable in the experimen-
tal group and unfavourable in the control group since a mean gain of 7.50 is

recorded in the first case compared with a loss of 6.33 in the second.
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3.3 Summary and Conclusions.

In the present study a pilot study was carried out. One purpose of
the study was to gain experience to modify the theoretical and practical
elements proposed in the new general model for individualizing instruction
which is presented in the following chapter. The experimental plan used to
test the modified general model also made use of the experience gained in

the pilot study and is presented in Chapter 5.

3.3.1 Main Findings and Conclusions.

The main purpose of the pilot study was to develop and test a pilot
general model for individualizing instruction. The main findings, based on

the testing of the three research hypotheses, were:

a) That the academic achievement (French and Mathematics) of
students involved in individualized learning programmes is not higher than
that of students involved in more traditional programmes. But there was
some evidence that the experimental method was more efficient in this

respect for younger students.

b) That the students involved in individualized learning pro-
grams do not have more positive attitudes towards a subject (French and
Mathematics) than the students involved in more traditional programmes.
There was a disturbing finding that all mean attitudes of groups deterio-

rated,

c) That the teachers involved in individualized learning pro-
grammes do not have more positive attitudes towards students than the
teachers involved in more traditional programmes, though an improvement

was recorded for the first group while a fall was measured for the second.

On the basis of these findings, one must conclude that the pilot

general model for individualizing instruction proposed in this pilot study did
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not prove effective in guiding teachers to design and administer individuali-
zed learning programmes producing more positive educational outcomes

than more traditional instruction programmes.

3.3.2 Main Limitations and Weaknesses.

It is important that the findings of the pilot study be considered
with caution, since, in a strict sense, they are applicable only to the specific
conditions of the study. The major limitations hampering the generalization

of the findings can be summarized as follows:

a) The teachers involved in the pilot experiment were selected
on a voluntary basis and as such may not be representative of teachers,

classrooms and schools in general.

b) There were only four schools involved in the pilot experi-

ment.

c) The pilot experiment was carried out with only two academic

subjects, French and Mathematics.

d) The pilot experiment was carried out in only three elementa-

ry-level grades, the fourth, fifth and sixth.

It is also very important, when discussing the external validity of
the present research, to note that during the period of time allocated for
the experiment the teachers throughout the province of New Brunswick
undertook political action in the form of contract negotiations. It is
believed that such an unforeseeable event might have greatly influenced the
findings of the research by lowering the motivation of the teachers
participating in the experiment. This would primarily have affected the
teachers in the experimental groups since their participation in the study
was far more demanding than that of the teachers in the control groups.

The time of the year may also have affected the findings.
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Amang the weaknesses of the pilot study that might have contri-
buted to the lack of significant results obtained in testing the three pilot
research hypotheses are those related to the content of the pilot general
model and those related to the experimental plan used to test the pilot

general model.

In relation to the content of the pilot general model, the following

weaknesses were identified:

a) The content of the pilot general model placed too much
emphasis on technical features and consequently lacked humanistic compo-
nents, According to the teachers in the experimental groups there was a
need for such components, particularly in relation to the creation and

maintenance of a favorable climate for individualization.

b) The content of the pilot general model did not allow for
sufficient alternatives. According to the teachers in the experimental
groups there was a need for more alternatives, particularly in sections 3.1.2

and 3.1.3 of the pilot general model.

In relation to the experimental plan used to test the pilot general

model, the following weaknesses were identified:

a) The teachers in the experimental groups were given a
handwritten transcript of the pilot general model. This might have had a
negative effect (confusion) on the comprehension and interpretation of the

model by the teachers.

b) The smallness of the sample (only one experimental group and
only one control group for each of the six combinations being compared)
could affect the reliability of the results, as the groups came from
particular teachers, in particular schools the climate of whose classrooms

may have been confounded with the performances of their students.

c) The period of time allocated for the pilot experiment may
have been too short. According to Cronbach (1966), studies of instruction

should be continued over a substantial timespan. This timespan should be of
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sufficient duration to enable students to be familiar with the style of
instruction. Moreover the particular time of the year (Winter to Spring)

during which it was carried out may have affected the findings.

d) The use of standardized tests to measure achievement may
have influenced the results obtained in testing hypothesis one. Standardized
tests are sometimes considered biased against informal teaching. Thus, the
use of such instruments in the pilot experiment may have favoured the
control groups who were exposed to traditional teaching. The use of the

same test for pre and post testing may also have affected the findings.

e) There were no adequate controls to insure that the teachers
in the experimental groups had indeed designed and administered individua-

lized learning programmes according to the pilot general model.

f) The Minnesota Teacher Attitude Inventory was developed for
use in another culture and possibly the non-significant findings are due to

lack of relevance of some items to the situation of the present research.
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CHAPTER 4

THE NEW GENERAL MODEL FOR INDIVIDUALIZING INSTRUCTION
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In Chapter 3 of the present study, a descriptive analysis of a pilot
study was made partially in an attempt to justify and consolidate the
theoretical and practical elements proposed in a new general model for

individualizing instruction.

In this Chapter, the new general model for individualizing instruc-
tion is presented. Specifically this chapter includes three general sections:
the first presents some theoretical foundations underlying the new general
model; the second introduces the conceptual framework of the new general
model; the third translates the conceptual framework of the new general

model into operational elements.

4.1 Theoretical Foundations

4.1.1 An Analysis of Current Models

Implicit in all models of individualized instruction is the assump-
tion that learning is more efficient when the teaching procedure is fitted to

the individual characteristics of the learner.

This idea of fitting the teaching to the learner is at the centre of
most modern attempts to redesign the educational procedure and is equally
apparent in the group team-teaching approach and in individualized pro-

grammed learning.

What distinguishes one model from another is the extent to which
it makes use of the social or group pressures in the concrete teaching
situation. Indeed one may arrange all the individualized instructional
techniques reviewed in the earlier chapters in a hierarchy with those giving
minimal attention to social interaction at the base rising to those with a

high level of dependence on it. Such a hierarchy could be represented as

shown in Table 4.1.
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Table 4.1 Teaching models in Hierarchy of Emphasis on Social Forces in

l_earning.

Open space and team teaching s 4
Mastery learning
Personalized S.1.
Independent Study

Computer assisted instruction

Programmed instruction -

Any analysis of current teaching models therefore, should take
these two separate emphases into account, i.e. to fit the teaching to the
learner and to utilize the forces of social interaction in learning. Teaching
models, to varying degrees, cater to the characteristics of the learner as an
individual and in a group situation. Two vital aspects of the teaching
process receive little attention, however. These are, the individuality of
the teacher on the one hand and his role in adapting the teaching method to
the learner. Taking the individuality of the teacher first, it may be arqued
that just as different learner characteristics require different teaching
techniques for efficient learning, it is reasonable to assume that different
teacher characteristics lead to different teaching styles and require diffe-
rent teaching methods for efficient teaching. In other words, the need to
individualize teaching as opposed to the individualization of learning has
been overlooked. The task is simply one of fitting the teaching method to

the teacher.

Evaluation studies, for what they are worth in this field, under-

standably fail to agree amongst themselves, since such an important factor
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as the teacher characteristic has not been controlled. Not only at the
empirical level has the problem been ignored, but at the theoretical level no
serious attempt has been made to construct a viable model of individualized
instruction which adequately incorporates the teacher as an individual. This
proves to be the case in spite of the wealth of empirical evidence (Ryans,
1960-61; Fotter, 1963; Gage, 1967; Flanders, 1970; Resenshine, 1970-71;
Rosenshine and Furst, 1973; Dunkin and Biddle, 1974; Ashton and others,
1975) supporting the view that teachers' personalities and characteristics

influence their decision making and teaching performance.

The unique role of the teacher in fitting the teaching to the learner
is the second area so far overlooked. In some models individualization is
taken to imply reliance on instrumentation instead of the act of equating
the learning task to the learner. This criticism applies more cogently to
models towards the base of the hierarchy shown in table 4.1. The emphasis
in these models is toward removing artificial constraints upon the learner:
time pressure, speed of attainment, competitive grading, imposed ob-
jectives, imposed learning techniques and styles, all contrived to impair
individuality and efficient learning. Constraints such as these are removed
by tailoring the teaching to individual learning needs. However, the
question arises, who does the tailoring in the classroom? Even when
tailoring is reduced to a minimum, as in the case of programmed learning,
the teacher is still involved. In other words, constraints are removed from

the learner and placed on the shoulders of the teacher.

From this brief analysis of current models of individualization, four

essential points stand out:

a) All models aim at fitting the teaching to the learner.

b) Few models adequately utilize the known social forces in

learning.

c) Still fewer models adequately consider the role of the teacher

in the act of individualization.
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d) None has tackled so far the basic problem of fitting the

teaching method to the teacher.

4.1.2 Purpose of the General Model

From the foregoing analysis, one may deduce an urgent need for a
general model aimed at understanding individualized teaching and at the
same time catering to individualized learning. The main purpose of such a
model would be to provide teachers with the opportunity to exercise their
particular strengths in teaching and a chance to compensate in some way for
their individual weaknesses and this, without being prejudicial to the indivi-

dual learner.

A number of alternative approaches to achieve this purpose can be
considered. Firstly, there is the need-satisfaction approach similar to that
described by Hosticka (1972) and Gronlund (1974), for the individualization
of learning. The procedure is first to identify the teachers' competences on
suitable placement tests and second to identify the type of individualized
programme which best fits the teaching skills. Such a strategy would only
work if the learners are subsequently chosen to match the teaching
programme subsequently decided upon. This analysis immediately exposes a
fundamental weakness in the way in which individualization models
conceptualize teaching. Teaching is not a static process which permits one
to fit the method to the learner, holding the teacher constant, or to fit the
method to the teacher, holding the learner constant. It is a dynamic process
in which all the basic elements continually interact. The need-satisfaction
approach though apparently feasible requires a higher degree of

methodological sophistication than is evident in the area to date.

A second approach to a general model of individualization of
instruction would be to provide teachers with a flexible quide allowing them
to design and administer individualized learning programmes according to
their individual requirements and above all according to the particular

situations in which they are placed.
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Such an approach seems to be a logical answer to the urgent need
(deduced from the analysis of current models) for a general model aimed at
understanding individualized teaching and at the same time catering to
individualized learning. Indeed, it would allow every teacher to design and
administer individualized learning programmes, thereby overcoming the
major and common limitation of existing procedures (these were reviewed in
Chapter I) which, because they have been developed to be used under very
specific and predetermined conditions, cannot be applied by the majority of
teachers. It would also satisfy the need of each individual teacher to
develop and use his own style of teaching according to his own capacities,
abilities and interests. This need was inferred from a well accepted and
fundamental assumption which is that no two living organisms are alike.
This assumption leads to the recognition of another basic assumption, more
closely related to the educational purpose, which is that no two teachers are

alike and as such that no two teachers have the same style of teaching.

There is also another dimension included in the second approach to
a general model of individualization of instruction which must not be
overlooked. It is the one specifying that, although teachers will be given the
opportunity to design and administer learning programmes according to their
individual requirements and according to the particular situations in which
they are placed, these programmes shall be directed toward the
individualization of learning, thereby providing for students' individual
differences in learning. Such insistence in individualized learning is justified
by the assumption that there is a wide range of individual differences among
students. Indeed, each student has combinations of aptitudes, knowledge,
achievement levels, interests, learning styles and needs which differ from
that of any other student. If one relies on this assumption it is easy to see
how learning must be, to some degree, adapted to the requirements of each
individual student. Furthermore, one must not forget that there is a
consistent body of research studies (these were reviewed in Chapter 2)
indicating that procedures for individualizing learning can produce positive

effects on educational (cognitive and affective) outcomes.

In short, one could deduce from the foregoing analysis that the
approach to a general model of individualization of instruction selected

here, will aim at accé%hodating at the same time, both the teachers'
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individual differences in teaching and the students' individual differences in
learning. In this perspective the general model for individualizing instruc-
tion proposed in this chapter will consist of both essential and optional
features. The essential features should insure that the students' individual
differences in learning are indeed accdfmodated and the optional features
should, themselves, insure that the teachers' individual differences in

il
teaching are also accd™modated.

4.1.3 The General Model: Assumptions

Theoretically, the decision to propose a general model for indivi-
dualizing instruction in the present study, is based upon six well accepted

assumptions, they are:

a) No two individual students have exactly the same style of
learning.

b) No two individual teachers have exactly the same style of
teaching.

c) Each individual student is more likely to achieve and be

successful when permitted to learn at a pace and in a way commensurate

with his abilities and interests,

d) Each individual teacher is more likely to perform successfully

when permitted to teach at a pace and in a way commensurate with his

abilities and interests.

e) Each individual student is more likely to be motivated toward

learning when permitted to learn at a pace and in a way commensurate with

his abilities and interests.

f) Each individual teacher is more likely to be motivated toward

teaching when permitted to teach at a pace and in a way commensurate

with his abilities and interests.



112

Research indicates that students differ in the rate at which they
learn, It is also a recognized fact that each student has a distinct style of
learning as individual as his personality. Indeed, no two learners achieve in
exactly the same way, using the same learning techniques and the same
learning materials. As such, if each student is allowed the time he needs to
learn and is permitted to learn in his own way using learning techniques and
materials commensurate with his abilities and interests, he is more likely to:

- achieve and be successful, and to

- be motivated toward learning.

The findings of research studies (these were reviewed in Chapter 2)
do confirm that congruence of elements at this level can in fact generate
success in achievement as well as the development of positive attitudes

toward learning.

Research also indicates that teachers differ in the rate at which
they teach. It is also a recognized fact that each teacher has a distinct
style of teaching. Indeed, no two teachers perform in exactly the same way,
using the same techniques and materials., As such, if each teacher is
permitted to teach in his own way using techniques and materials commen-
surate with his abilities and interests, he is more likely to:

- perform successfully, and to

- be motivated toward teaching.

As reported in section 4.1.1 of the present chapter, no model of
teaching has tackled so far the basic problem of fitting the teaching method
to the teacher. Consequently, there has been no direct atternpt at studying
the effects of congruence of elements at this level. One believes however,
that on the basis of the previous assertion concerning the effects of
congruence between the learning strategy and the learning characteristics
of the learner, it is reasonable to assume that congruence between the
teaching method and the teacher's characteristics can generate success in

teaching and the development of positive attitudes toward teaching.
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4.2 Conceptual Framework of the Model

The six basic assumptions presented in the previous section, spell
By this is meant the optimal

out a model of instructional congruence.

classroom conditions are attained when there is congruence between the
These are the

four elements in the individualized instruction system.
teacher's characteristics, the teaching method, the learning strateqy and the
These are most conveniently illustrated by a

learners' characteristics.

"parallelogram of forces".
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When the cognitive and personality characteristics of the teachers
dictate teaching methods (individualized teaching) which require learning
strategies which are themselves congruent with the learning characteristics

of the learners (individualized learning), the system (individualized instruc-

tion) is in equilibrium.

The value of th¢s form of representation is that it facilitates a

number of deductions:

a) It takes all four elements to establish equilibrium in the systern;

therefore any one of the four elements can disrupt the balance and cause

disequilibrium.
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As mentioned above, the individualized instruction system is in
equilibrium when there is balance between individualized teaching and
individualized learning. Balance between the two sub-systems can be
disrupted however, by incongruity of elements within either of these two

thereby causing disequilibrium in the individualized instruction system.

There could be disequilibrium in the system in a situation in which,
for example, a teacher would have to teach using a method (such as inquiry)
which requires a learning strategy (interview) which is itself congruent with
the learning characteristics (ability to ask questions) of the learners but is
not congruent with his own personality characteristics (authoritarian prone).
In such a case, incongruity of elements in individualized teaching (the
teaching method does not fit the teacher's personality characteristics) could
disrupt the balance between the two sub-systems and cause disequilibrium in

the individualized instruction system.

Again, there could be disequilibrium in the system in a situation in
which, for example, a teacher would decide to teach using a method (such as
lecture) which requires a learning strategy (listening) which is not congruent
with the learning characteristics (incapacity to listen attentively) of the
learners but is itself congruent with the teacher's own cognitive characteris-
tics (ability to express oneself verbally). In such a case, incongruity of
elements in individualized learning (the learning strategy does not fit the
learning characteristics of the learners) could disrupt the balance between
the two sub-systems and cause disequilibrium in the individualized instruc-

tion system.

b) Equilibrium in the individualized instruction system generates:

- success in achievement for the student. As previously admit-

ted, the individualized instruction system is in equilibrium when there is
balance between individualized teaching and individualized learning. Bal-
ance between the two sub-systems is itself achieved as a result of
congruence of elements within each one of the two sub-systems. Thus, one
can assume that when the individualized instruction system is in equilibrium,
there is congruence hetween the learning strategy and the learning charac-

teristics of the learner. As previously mentioned, the findings of research
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studies concerning the effects of congruence of elements at this level
indicate that it can generate success in achievement, One can therefore
deduce that equilibrium in the individualized instruction system generates

success in achievement for the learner.

- success in teaching for the teacher. Again, when the individua-

lized instruction system is in equilibrium, one can assume that there is
congruence between the teaching method and the teacher's characteristics.
It has already been reported earlier that no model of teaching has tackled so
far the basic problem of fitting the teaching method to the teacher and
that, consequently, there has been no direct attempt at studying the effects
of congruence of elements at this level. However, as was mentioned earlier,
if one relies on the findings of research studies indicating that congruence
between the learning strategy and the learning characteristics of the learner
can generate success in achievement, it seems reasonable to assume that
congruence between the teaching method and the teacher's characteristics
can generate success in teaching. One can therefore deduce that equili-
brium in the individualized instruction system generates success in teaching

for the teacher.

c) Unlike other congruence models the result of balance in the

system is motivating,

Indeed, equilibrium in the individualized instruction system leads

to:

- motivation and satisfaction in the learner. Again, when the

individualized instruction system is in equilibrium, one can assume that
there is congruence between the learning strategy and the learning charac-
teristics of the learner. As previously mentioned, the findings of research
studies concerning the effects of congruence of elements at this level
indicate that it can generate the development of positive attitudes toward
learning. One can therefore deduce that equilibrium in the individualized

instruction system leads to motivation and satisfaction in the learner.

- motivation and satisfaction in the teacher. Again, when the

individualized instruction system is in equilibrium, one can assume that
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there is congruence between the teaching method and the teacher's
characteristics. It was reported earlier that there has been no direct
attempt at studying the effects of congruence of elements at this level.
~owever, as was mentioned previously, if one relies on the findings of
research studies indicating that congruence between the learning strategy
and the learning characteristics of the learner can generate the develop-
ment of positive attitudes toward learning, it seems reasonable to assume
that congruence between the teaching method and the teacher's characteris-
tics can generate the development of positive attitudes toward teaching.
One can therefore deduce that equilibrium in the individualized instruction

system leads to motivation and satisfaction in the teacher.

d) Hence, teachers' success in teaching and motivations will be

closely related to the learners' success in achievement and motivations.

It was shown in (b) and (c) that congruence between the teaching
method and the teacher's characteristics generates success in teaching and
leads to motivation in the teacher, and congruence between the learning
strategy and the learning characteristics of the learner generates success in
achievement and leads to motivation in the learner. If these are held to be
true, one should therefore, be fully justified to expect that teachers' success
in teaching and motivations will be closely related to learners' success in
achievement and motivations since, equilibrium in the individualized in-
struction system implies balance between individualized teaching and indivi-
dualized learning which is itself the result of congruence of elements within

each one of the two sub-systems.

In order to operationalize the model, the approach adopted in this
study is to provide the teacher with those principles of individualiation
which together constitute the essence of the technique and without which
teaching cannot be considered as individualized instruction. It was believed
that these principles would provide a flexible guide allowing the teacher in
practice to fit the teaching method to the requirements of the individual
learner without sacrifice to his own preferences. As previously admitted,
there are other possible approaches but this one seems a logical outcome of

the educational and other constraints.



The new general rnodel comprises six inviolable principles, One is
of a philosophical nature while the five others are rather technical. The
philosophical principle is concerned with the creation and maintenance of a
favourable climate for individualization. The five technical principles
dictate the need to make explicit and manifest the philosophy of the
educational programme, the identification of students' individual
differences, the organisation of the curriculum, the organization of

instruction, and finally the students' evaluation.

The main objective of the philosophical principle included in the
model is to provide teachers with the necessary conditions and basic
attitudes for the creation and maintenance of a favorable climate for
individualization. This philosophical principle which was not included in the
pilot general model is inserted in the new model following a unanimous
remark of the teachers who participated in the pilot experiment, saying
that, as a whole, the pilot model placed too much emphasis on technical

features and consequently lacked humanistic components,

Hence the main objective of the technical principles included in
the new model is to provide teachers with this basic conceptual framework.
The essential technical principles that were included in the pilot model can
also be found in the new model. However, they are reorganized so that
there is no longer a distinction between the design and the administration of
an individualized learning programme. The reorganisation is made in an
effort to avoid a useless duplication and in an effort to consolidate the

internal consistency of the new model.

Each one of the six principles included in the conceptual frame-

work of the new model is introduced in the following pages.

4.2.1 Creation and Maintenance of a Favourabhle Climate for Individualiza-

tion.

The concept of individualization goes far beyond technicality.

Indeed, as mentioned by Wilhelms (1970) there are essential educational
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conditions for an effective individualized learning programme and only
achievement of these conditions can insure the success of the programme.
In order to achieve these conditions, it is of paramount importance that
each teacher create and maintain from the outset, a favourable climate for

learning and growth in individuality.

4.2.2 A Statement of the Philosophy of the Educational Programme.

Technically, the point of departure in attempting to individualize
learning is a statement of the philosophy of the educational programme. Of
particular importance here is the specification of goals as either stated or
implied in this philosophy. It is from those goals that the organisation and

operation of the programme should develop.

It is of the utmost importance that the teacher specify those goals
at the very beginning of the elaboration of his individualized learning
programme or he will not have relevant criteria by reference to which he
can organize and operationalize satisfactorily the subsequent principles

included in the elaboration of this programme.

4.2.3 The Identification of Students' Individual Differences.

Most educators agree that individualizing learning consists in
adapting the educational system to the requirements of each individual
learner. Inherent in this definition is that all or some of the students'
individual differences should be accommodated in one way or another. This
means that, when individualizing learning, the teacher has a continuing need
for information about each student. Therefore, he should be able, when

necessary to identify sorme of his students' individual differences.

One of the main advantages related to the identification of
students' individual differences is that it can provide the teacher with useful

information allowing him to choose learning experiences that are more
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significant and more appropriate to the needs and requirements of each

individual student.

Naturally, it would be unrealistic to pretend that, when
individualizing learning, the teacher should identify all of his students'
individual differences. It might not be necessary even if it were possible.
What is really needed is to identify those individual differences which are
more likely to influence the learning experiences of each individual student

in the ways and directions of the philosophy of the educational programme.

4.2.4 The Organization of the Curriculum.

In traditional educational systems, the teacher does not have to
design the curriculum. Usually, the curriculum is designed by educational

specialists and prescribed to the teacher who applies it just as it is.

It is now a recognized fact that such a traditional curriculum is an
attempt to adjust each individual student to a programme and that,

therefore, the programme is not adapted to each individual student.

It is our belief that, when individualizing learning, the teacher
should at least reorganize the prescribed curriculum so that it is more
relevant and appropriate in terms of each individual students' needs and

requirements.

4.2.5 The Organization of Instruction.

The term individualized learning implies something more than
simply recognizing individual differences or taking them into account. It
implies either administrative procedures or instructional strategies within a

classroom designed to do something to help each individual student.
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It is in the organization of instruction that the teacher can best
provide for individual differences. Indeed, it is in the organization of
instruction, that specific applications of the philosophy of the educational
programme are made and that contributions to goals are realized in the
classroom, It is also in the organization of instruction that the curriculum
takes its operational form and therefore where decisions of how each

student will learn the content of the programme are made.

Specifically, it is our belief that the organization of instruction in
an individualized learning programme should imply making provision for in-
structional strategies, instructional materials, and educational facilities so

as to help each individual student.

4.,2.6 The Students' Evaluation

The students' evaluation is the sixth and final principle included in
the conceptual framework of the new model for individualizing teaching. In
the context of more traditional programmes of instruction, this principle
could probably have been integrated within that dealing with the
organization of instruction; however, in the perspective of an individualized
learning programme, one believes that it should be given very special

attention,

Traditionally, the results of the tests used for evaluation purposes
have been used to compare the performance of one student against that of
another student or an established standard. The notion that students should
be compared to an arbitrary set standard or a group norm has no validity in
an individualized learning programme. It is often reiterated that all
students are individuals with varying capacities, abilities, interests, and
potentials, Therefore, students should be evaluated on the basis of their

particular potential for growth and development.,

This particular view of evaluation suggests that, when designing his
individualized instruction programme, the teacher should contrive new
evaluation procedures that are more significant and appropriate in terms of
the goals inherent in the philosophy of individualized learning in general and
those inherent in the philosophy of his own individualized learning

programme,
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4.3 Practical Application of the New Model for Individualizing Instruction

In the previous section, the conceptual framework of the new
model for individualizing instruction was presented mainly in an effort to
identify and justify its major principles. In this section, the conceptual
framework of the new model is translated into operational stages in an

attempt to give a more precise idea of how the new model is indeed applied.

The conceptual framework of the new model is presented here in
the form of a decision-making process involving six different but progressive
stages. The six stages are: the creation and maintenance of a favorable
climate for individualization; a statement of the philosophy of the educa-
tinal programme; the identification of students' individual differences; the
organization of the curriculum; the organization of instruction; and finally

the organization of students' evaluation.

In each one of the six stages, questions are asked and decisions
have to be made in relation to the design and administration of an
individualized learning programme. In order to quide the teacher in making
the necessary and relevant decisions in each one of the six stages, provision
is made for alternatives, and/or general gquidelines, and/or specific

guidelines, and/or practical suggestions.

A summary flow chart of the functioning of the general model as a

decision making process is presented in figure 4.2.

4.3.1 Stage One: Creation and Maintenance of a Favourable Climate for

Individualization.

In the first stage of the new general model for individualizing
learning, it is proposed that, as a first step of the design of his individu-
alized learning programme, the teacher examine how he intends to create
and maintain a favourable climate for individualization. Specifically, it is

proposed that the teacher answer the following question:
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STAGE ONE
"How will you create and maintain a favourable |
climate for individualization?" j

STAGE TWO

“"What will be the educational goals of your'

individualized learning programme?"

STAGE THREE

‘"What type(s) or category(ies) of students'
m

individual differences will be accofmodated in your
individualized learning programme?"
"How will you indentify those individual

differences among your students?”

STAGE FOUR

"What content will you include in the curriculum of
your individualized learning programme?"
"How will you organize the curriculum content?"
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STAGE FIVE

"What teaching methods will you use?"
"What instructional materials will you use?"

"What instructional media will you use?"
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STAGE SIX

"What type(s) of students' evaluation will you do in
your individualized learning programme?"
"What evaluation techniques and instruments will;

you use?" “
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Table 4.2: Summary Flow-Chart of the Functioning of the General Model as

a Decision Making Process.
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-"How will you create and maintain a favourable climate

for individualization?"

In order to guide the teacher in making the necessary and relevant
decisions in this first stage of the new model, a presentation of what we
believe to be the necessary conditions and basic attitudes for creating a

climate for individualization is made.

4.3.1.1 Necessary Conditions for a Climate Favourable to Individualization.

As mentioned earlier, there are very essential conditions for

individual learning.

These conditions are:

a) Individualized pacing: all individualized learning requires, by
definition, individual pacing, If instruction is group paced it cannot at the
same time be individualized. Pacing means that each student is allowed the

necessary amount of time to progress along the curriculum.

b) Alternative learning procedures: perhaps one of the most
important requirements for individualization is the availability of a wide
variety of instructional materials and media. An individualized learning
programme must include alternative learning procedures. If those are not
provided for the students to select and use, the very concepts of variety and

flexibility on which individualization depends are undermined.

c) Responsible freedom: the nature of growth demands a steady
increase in the command of one's own life. Without development of personal
responsibility freedom is meaningless and meaningful learning cannot be
achieved. Growth to maturity will be inhibited unless the individuals
concerned are self-motivated to learn, in a climate which offers many

choices, including the ultimate option of not trying to learn.
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d) Support: stimulation, freedom and responsability place the
students in situations where they must take risks. One can reasonably
assume that students will take such risks only if they can afford them and
that they can afford them only if they perform in an environment of

support.

e) Success: one needs success. The success experience must be
authentic, not faked. It does not imply that there shall not be failures, but
there is a difference between having some failures occasionally and being a
failure. Success does not mean being the best; in an individualized learning
programme, it means learning what one needs to learn, making a genuine
contribution to oneself and to the group. Individualized learning
programimes should provide for a great diversity of ways to succeed. The
main prerequisite is simply the recognition that in school and society, it is
all right to come to results in different ways and even to arrive at different

destinations.

f) Personalization: the last, but definitely not the least important
requirement for individualization is personalization. Personalization adds a
personal touch to learning. It means that students' needs and requirements
are considered and used to make instruction more relevant, meaningful and
significant. It also means that special interest is shown in each student as a

unique person,

4.3.1.2 Basic Attitudes for Individualization.

Obviously, the above-mentioned conditions for individualization
can be partially achieved by means of rather technical arrangements like
those proposed in the remaining five stages of the new model. However, it
is our belief as it is that of Carl Rogers (1969) that the creation and
maintenance of a favorable climate for individualization particularly rest
upon attitudinal qualities which exist in the personal relationship between

the facilitator of learning (teacher) and the learner (student).
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These attitudes are described by Rogers and can be summarized as

follows:

a) Realness: realness or genuineness is probably the most basic of
these attitudes. When the facilitator is a real person being what he is,
entering into a relationship with the learner without presenting a front or a
facade, he is much more likely to be effective. This means that he comes
into a direct personal encounter with the learner, meeting him on a person-
to-person basis. It means that he is being himself, not denying himself.
Realness is an attitude which allows the student to grow by being in contact

with someone who is open and sincere,

b) Prizing, acceptance and trust: there is another attitude, not
easily named, but which is also successful in facilitating learning. One could
call it valuing or "prizing", acceptance or trust. Rogers thinks of it as
prizing the learner, prizing his feelings, his opinions, his person. It is caring
for the learner. It is an acceptance of the learner as a separate person,
having worth in his own right. It is a basic trust, a belief that the learner is
somehow fundamentally trustworthy. The facilitator who has a considerable
degree of this attitude can accept the student's occasional apathy, his
erratic desires to explore by means of knowledge, as well as his disciplined
efforts to achieve major goals. He can accept personal feelings which both
disturb and promote learning. In summary, this attitude is an operational

expression of the facilitator.

c) Empathic understanding: another element which establishes a
climate for self-initiated, experiential learning is empathic understanding.
It 1s the ability to understand the student's reactions from the inside; it is a
sensitive awareness of the way the process of education and learning seems
to the student. It also means the ability to understand the learner's feelings
without wanting to analyze and judge them. Briefly, it is the attitude of
standing in the other person's shoes, of viewing the world through the
student's eyes, Such an attitude from the facilitator of learning increases

the likelihood of significant learning.

It is evident that the above-described attitudes do not appear

suddenly, in some miraculous manner, in the facilitator of learning, Instead,
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they come about through taking chances, through acting on tentative
hypotheses. Perhaps an essential condition to the development of these
fundamental attitudes is a profound trust in the human organism and its

potentialities.

4.3.2 Stage Two: A Statement of the Philosophy of the Educational
Programme.

Specifically it is proposed here that the teacher answer the

following question:

-"What will be the educational goals of your individualized

learning programme?"

In order to guide the teacher in making the necessary and relevant
decisions in this second stage of the new model, criteria for the selection of
educational goals are proposed, and three major trends for educational goals

are reviewed briefly.

Before presenting the criteria for the selection of educational
goals, one would like to reiterate the importance for each individual teacher
of making a personal choice of educational goals. Indeed, the relevance and
efficiency of educational practices are closely related to that opportunity of

making a personal choice of orientation.

At this time, one would point out to the teacher that the selection
of educational goals is an activity which extends from the beginning to the
end of a programme. Indeed at the beginning of the design of a programme,
educational goals can be selected with reference to theoretical elements
such as a philosophy of education or -a learning theory, and as the
programme progresses, it is possible to make constant adjustments of those
goals with reference to more practical considerations such as the needs and
requirements of the students involved in the programme or the conditions of

the situation in which the programme is administered.
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4.3.2.1 Criteria for the Selection of Educational Goals.

The selection of the educational goals of an individualized learning

programme should meet several criteria.

a) First, the goals should be in agreement with the more general
priority of individualization which is to promote the fullest development of

each individual student,

b) Second, the goals should be consistent with the basic principles

underlying the various conceptions of learning in individualization,

c) Third, the goals should be consistent with the ability and
development levels of the students involved in the programme and they

should reflect their needs and requirements,

d) Fourth, the goals should be consistent with the nature of the
subject matters included in the programme and with the types of learning
which can arise from the study of the subject matters.

e) Fifth, the goals should be consistent with the practical condi-

tions of the situation in which the programme is administered.

4.3.2.2 Major Trends for Educational Goals,

As shown in Chapter I, a large number of procedures have been
developed and implemented in the last twenty years for the purpose of
individualizing or helping to individualize instruction (learning). Although
they have the same general orientation, that being towards the individual,

these procedures differ as to educational priorities and goals.

It was observed in the review of these procedures that three major

trends for educational goals were emerging in practice.
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a) One trend is closely associated with traditional skill and subject
matter content. The accent is on productivity and efficiency. Subsumable
under this trend are goals related to development an use of modes, methods
and processes of inquiry, reasoning ability, critical thinking, problem sol-
ving, use of concepts as tools of thinking, and attitudes and values such as
open-mindedness, thoughtful skepticism and objectivity in the use of

evidence,

Within this trend for educational goals, one considers that the
student will become autonomous insofar as he has acquired a certain amount
of knowledge and skills, Learning is viewed as a progressive process in
which the various steps are predetermined by the very nature of the subject
matter. Individualization is achieved through allowing each individual
student to progress at his own pace in a series of predetermined learning

activities.

b) A second trend is associated with the conception that the world
we live in is changing so fast and new knowledge is being developed so
quickly that the only hope to meet the demands of the future is to develop
independent, lifelong learners. The accent is on autonomy. Subsumable
under this trend are goals that refer to independent study skills, competence
In self-instruction, use of resources for independent learning, learning how
to examine and use information, positive attitudes of intellectual curiosity,

and eagerness toward independent and lifelong learning.

Within this trend, one considers that students, because of their
potential, are initially autonomous and that they all have various abilities,
although at different levels, which only need to be activated and developed.
The emphasis is on the process of learning and learning how to learn.
Individualization is achieved through allowing each individual student to

grow and learn in his own ways and styles.

c) A third and final trend for educational goals is closely associated
with the student-centred approach. The accent is on optimun individual
development and on the development of a pleasant positive feeling toward
learning. Subsumable under this trend are goals related to the development
of basic skills, understanding of the social and physical environment, self-

respect and wholesome self-concept, use of leisure time, ethical values,
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aesthetic interests, taste in literature, music and visual arts, ability to

clarify values, development of a zest for learning and personal enrichment,

Within this trend the individual student's needs and requirements
are central and great emphasis in given to learning resulting from the
interactions between each individual student and his environment. Indivi-
dualization is achieved mainly through allowing each individual student to

choose learning experiences in areas of concern for him,

It would probably be quite unrealistic to pretend that one can
propose one of the above-mentioned trends for educational goals as being
the best, It is certainly not our intention. However, we do propose that the
teacher refer to this review as well as to the criteria presented in section
4.3.2.1 when making his personal choice of educational goals. We believe
that this could help him in making a more relevant, meaningful and

significant choice.

4.3.3 Stage Three: Identification of Students' Individual Differences.

It was mentioned in the section on the conceptual framework of
the new model that, at variable times during the administration of his
individualized learning programme, the teacher would have to identify some
of his students' individual differences in order to accommodate them. In
preparation for this activity, it is proposed, in this third stage of the new
model, that the teacher decide which types or categories of individual
differences will be accommodated in his programme and how he intends to

identify those individual differences among his students.

Specifically, it is proposed that the teacher answer the following

questions:

-"What type(s) or category(ies) of student's individual
differences will be accommodated in your individuali-

zed learning programme?"
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-"How will you identify these individual differences

among your students?"

In order to guide the teacher in making the necessary and relevant
decisions in this third stage of the new model, a classification of students'
individual differences is proposed, and a description as well as a discussion
of the relative merits of a variety of techniques for identifying individual

differences among students are made.

Before proposing a classification of students' individual diffe-
rences, one would like to mention once again that the need to identify
individual differences among students can arise at variable and sometimes
unpredictable times during the administration of a programme, and

therefore it is important for the teacher to be constantly prepared.

4.3.,3,1 A Classification of Students' Individual Differences

It is now a recognized fact that students differ among themselves
in numerous and various ways. The majority of students' individual

differences can be classified into the following categories:

a) Physical condition: this cateqory refers to three important
factors related to learning. These factors are the sensory functioning, the

motor development and the general health of the student.

b) Intellectual capacities and aptitudes: this category refers to
those mental abilities which are important and sometimes essential for
scholastic achievement. It includes general abilities such as comprehension,
memaorization, application, synthesis, analysis, evaluation, problem-solving,

and critical thinking.

c) Academic abilities: this category includes basic academic skills

such as the ability to speak, write, read and count.

d) Past learnings and experiences: it is a common fact that a
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student does not come to any learning situations without having had prior

learning and experiences.

e) Learning styles: one of the most frequent fallacies made by
schools is to consider and treat students as if they all had the same study
habits and the same learning styles. The reality is quite different, Students
differ in the ways they respond to particular methods of instruction. Some
students prefer to work alone, others to work in small groups. Some
students learn best through manipulation, others through listening and still
others through seeing. Some students need concrete examples and others
learn better at a more abstract level. All students absorb varying amounts
of content at different rates varying from moment to moment and from task

to task. Students also differ in the amount and type of content they retain.

f) Motivation and interests: the term motivation refers to a
general disposition to regard something in a positive or negative way. It
might include general attitudes towards school, teachers, learning and
subjects. The term interest refers to more specific attitudes towards more
specific things. It might include specific attitudes towards specific learning

tasks, teaching methods and materials.

g) Emotional condition and social atititudes: the term emotional
condition refers to affective behaviours such as hostility, timidity, anxiety,
guilt, inferiority, insecurity and inadequacy. The term social attitudes refer

to social behaviours such as communication, participation and cooperation.

h) Family and community backgrounds: this category refers to the
racial, cultural, socio-economic and specific family background of the

student,

It was mentioned earlier that, when individualizing learning, what
is really needed is that the teacher identify only those individual differences
which are more likely to influence the learning experiences of his students

in the ways and directions stated in the educational goals of his programme.,
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4.3.3.2 A Variety of Techniques for Identifying Individual Differences among
Students.

There are various ways of identifying individual differences among
students. In this section, a description and a discussion of the relative
merits of the most important techniques are made, considering when

appropirate, how teachers may vary in their usage of these techniques.

a) Direct approach: this technique consists of asking each student
to identify personally some of his individual requirements and needs.
Specifically, this technique consists of asking the student questions such as:
"What do you like?, what do you feel when I tell you what to da?, what do
you like best, to work alone or with others?, among those books, which one
would you prefer to work with?". For some teachers, this information could
be obtained easily, for others it would be more difficult, and the latter
category of teachers might prefer a method not involving face to face

contact,

The advantages related to the use of this technique for identifying
individual differences among students, if it suits the teacher, are nuimerous.
In the first place, it increases the significance and relevance of the
information collected by offering opportunities to probe in depth. It also
provides opportunities for more personal relations between the teacher and
each student. Finally, it might even promote the development of responsi-
bility and independence since it requires a personal commitment from each

individual student.

There are also some disadvantages related to the use of this
technique; the most important one being the requirement of an investment
of a considerable amount of time for obtaining what is often considered a
minimum of information. One must also mention that this technique is
limited as regards the possibilities of using it for obtaining information in all
of the categories of students' individual differences. Moreover this would
not necessarily suit particular teachers if their method of eliciting the
information did not necessarily lead to valid responses. A student could
easily be too shy to answer when confronted by certain teachers or even

give them a socially desirable answer which did not really apply to him.
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b) Systematic or goal-oriented observation: this technique con-
sists of observing and noting individual students' behaviours in the natural
setting of the classroom. Systernatic observation can be used for collecting
information in a variety of real school-life situations. For instance, it can
be used to identify the interest of a student towards a particular learning
activity and to identify the working pace of a student when performing a

variety of learning activities.

There are various advantages related to the use of systernatic
observation as a technique for identifying individual differences among
students. Among the most important ones are: it allows for the collection
of relevant information directly from real school-life situations; it does not
call for any artificial and complex organization; it allows for the identifica-
tion of various factors and for the study of their relationships; and finally,

it can be used at any time during a school day.

There are also some limitations and disadvantages related to the
use of this technique; the most important limitation being the observer's
interpretations and bias which can be minimized by special precautions but
cannot be totally eliminated. One of the major disadvantages of systematic
observation lies in the considerable amount of time required in making the
recordings. Moreover, some teachers will find it maore difficult to observe

so many students at once than others do.

Before presenting another technique for identifying individual
differences among students, one would like to mention here that, even
though the uses of systematic observation are numerous and various, this
technique is likely to be more useful for the identification of students'
interests, learning styles, emotional and social behaviours than to inform

about their learning progress.

c) Measurement tests: so much has been written about measure-
ment tests that no attempt is made here to review them all in detail.
However, in order to guide the teacher in making a maore appropriate and
relevant choice, a brief description and a discussion of the relative merits of
the major categories of measurement tests that can be used for identifying

individual differences among students are made. There are three major
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categories of measurement tests: one measuring the student's intelligence
and aptitudes; a second category measuring personality; and finally, a third

category measuring scholastic achievement.

Tests of intelligence and aptitude measure the student's abilities.
For educational purposes, these tests can be used to predict accomplish-
ment, mainly scholastic achievement. A major limitation associated with
these tests is that they measure only some of the student's mental abilities

and that the scores can sometimes by very misleading.

Standard tests of personality are designed to measure directly
some aspect of behaviour. These have the advantage that they can be
scored as directly and objectively as ability tests. However, these tests are
complex to develop and have rather modest reliability, Furthermore, these
tests are not readily adaptable to many of the aspects of personality in

which one is interested.

Achievement tests are intended to measure what a person has
learned to do after he has been exposed to a specific kind of instruction.
There are two general categories of achievement tests, the standardized
tests for which the achievement criteria are primarily normative and the
teacher-made tests for which achievement criteria are usually set in terms
of what is to be learned; they do not rely on a comparison of student
performances. Both categories of tests can be used as diagnostic instru-
ments. For diagnostic purposes, where specific appraisals of accomplish-
ment are needed, the use of teacher-made criterion-referenced tests is
recommended. However, in situations where a more general appraisal of
level of accomplishment is needed, standardized survey tests are
recommended if supplemented by other diagnostic procedures such as
informal teacher appraisals. It need hardly be said that the ability to
construct tests could be very varied among teachers. They will not all feel

equally disposed to use this method of measuring student differences.

d) Other sources of information: in addition to the above-
described techniques for the identification of individual differences among
students, are more indirect sources of information which, when needed, can

supplement very relevant indications about each individual student. Among
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the most important ones are the official records of the school, teacher-
parent meetings and consultation with the school specialists such as the

school nurse and the school psychologist.

The official records of the school can supply very useful informa-
tion particularly concerning the past achivements of the students. Consul-
tations with the school specialists can provide valuable information in
relation to the physical and emotional condition of the students. Finally,
teacher-parent meetings provide tremendous opportunities to gather infor-

mation about the students' family and community backgrounds.

It is important to mention here that, as is the case for the other
techniques, there are some disadvantages related to the use of indirect
sources of information as a means of identifying individual differences
among students; the most important one being the possibility of creating
negative effects in terms of subjectivity and prejudice. In order to prevent
such negative effects, it is recommended that the information gathered
from indirect sources of information not be used as the only basis for
educational decisions. In any case individual teachers are likely to vary

greatly in their ability to extract valid information by this methad.

As was shown in this section, there are numerous and various
techniques for the identification of individual differences among students;
each one having its uses and limitations. For this reason and also because of
the many factors involved in such a decision, one cannot propose any single
one of them as being the best and most appropriate technique. Indeed, this
decision must be made by each teacher on the basis of the following
reference marks: the nature (category and kind) of the individual
differences to be identified; the availability of techniques for identifying
individual differences; the validity and reliability of available techniques;
and finally the advantages, disadvantages and/or limitations related to the
use of available techniques. There will obviously be personal differences in

the emphasis each teacher gives to them,
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4.3.4 Stage Four: Organization of the Curriculum.

In relation to content, it is proposed that the teacher answer the
following question:
- "What content will you include in the curriculum of your
individualized learning programme?"

"How will you organize the curriculum content?"

In order to guide the teacher in making the necessary and relevant
decisions in this fourth stage of the new model, major orientations for
curriculum organization are reviewed briefly and criteria for the selection
of content are proposed. A description and a discussion of the relative
merits of a variety of procedures for organizing curriculum content are also

made,

4,3.4.1 Major Orientations for Curriculum Organization.

In Chapter 1, while reviewing the main procedures for individuali-
zing instruction (learning), it was observed that three major orientations for
curriculum organization were emerging in practice. Before presenting these
major orientations for curriculum organization, one would like to mention,
here, that each one of these is directly related to either one of the three
major trends for educational goals (these were reviewed in section 4.3.2.2 of
the present chapter) which were also emerging in practice in the review of

the main procedures for individualizaing instruction (learning).

a) One orientation uses content from the disciplines on which
areas of the curriculum are based as the point of departure for organizing
the curriculum. The guiding principle of this subject-matter orientation, is
to bring together content and skills from any subject that will help to attain
educational goals such as those inherent in the first trend for educational

goals which was presented in section 4.3.2.2 of the present chapter.
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Within this orientation, content may be selected from any disci-
pline of the total curriculum and organized in broad fields such as science

and language arts, or in separate subjects such as mathematics and spelling.

b) Another orientation takes an aspect of social change that has
been given great attention, that is the explosion of knowledge, as a point of
departure for organizing the curriculum. The gquiding principle of this
orientation is to emphasize content which encourages students to learn how
to learn, how to adapt and how to change. Specifically, this orientation
recommends the selection of content that will help to attain educational
goals such as those inherent in the second trend for educational goals which

was presented in section 4.3.2.2 of the present chapter.

Within this orientation, content may be selected from any area
that is useful in handling problems, topics and issues that arise as students
interact with their environment. Content is organized so it can be fitted

into life situations or areas of living under study.

c) A final orientation takes the student as the point of departure
for organizing the curriculum. The guiding principle of this orientation is to
select content in terms of interests, felt needs, basic drives and concerns of
individual students that will help to attain educational goals such as those
inherent in the third trend for educational goals which was presented in

section 4.3.2.2 of the present chapter.

Within this orientation, content may be selected from persistent
life situations in which the problems confronted by a particular student are
the focus of instruction for this individual. The organization of content is

often characterized by a day to day, teacher-student planning.

The above review of orientations for curriculum organization is
merely an illustration of how curriculum can be organized in an individuali-

zed learning programme.
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4.3.4.2 Criteria for the Selection of Content.

In the actual educational system, the teacher usually does not have
to select the content of the curriculum which is in fact prescribed by
educational specialists., However, considering it might not be a general rule
and considering it is desirable for every teacher to become individually
involved in all aspects of curriculum organization, it is proposed in this
fourth stage of the new model, that, whenever it is possible, the teacher
select the content of his individualized learning programme using the

following principles:

a) Usefulness in contributing to the attainment of educational

goals as implied or stated in the philosophy of the educational programme.

b) Adaptability in terms of students' needs and requirements.

c) Applicability to various learning activities in a variety of

learning situations.

d) Availability in textbooks, audio-visual resources and other

instructional materials.

4.3.4.3 A Variety of Procedures for Organizing Content.

There are various procedures for organizing content in an indivi-
dualized learning programme. In this section, a description and a discussion
of a variety of procedures for the organization of curriculum content are

made,

a) One procedure suggests that, once a possible framework for a
subject area has been selected, the next step should be that the teacher

write a related specification of educational objectives.
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Techniques for stating and writing behavioural objectives have
been described by Mager (1962), Lindvall (1964), Drumheller (1971) and
others, and may be useful to those initiating such a procedure. Taxonomies
of objectives prepared by Bloom et al., (1956) in the cognitive domain,
Krathwohl et al., (1964) in the affective domain and Harrow et all., (1972) in

the psychomotor domain, are also available.

This specification leads to identifying behaviours that students
should develop. Consequently, it is made clear to each student what he is
expected to do. Materials and learning experiences needed can then be
communicated, together with supplying diagnostic and evaluation instru-

ments to the student.

There are also some limitations and disadvantages related to the
use of this procedure. The major limitation is that this procedure does not
have a universal application and much of what is central to education lies
outside its scope. Indeed, according to educators such as Alpren and Baron
(1974), the only and truly effective application of the behavioural objectives
procedure is in the area of basic skill development. Another limitation is
that it is not always possible to specify and write with clarity and certitude
high-order objectives. Among the most important disadvantages related to
the use of this procedure are some of the following; stated objectives are
often exterior to the student; and most of the time, the student does not

participate in the specification of behavioural objectives he must attain.

b) Another procedure for curriculum content organization sug-
gests, in order to optimize each student's learning, sequencing curriculum
content in a manner that is consistent with the logic of the subject-matter.
This procedure combines three types of organization: the organization from
the concrete to abstract, the organization from the simple to complex and

the organization in terms of prerequisite learnings.

The organization from the concrete to abstract is supported by
Piaget's (1969) theory of intellectual development. In his theory, Piaget
asserts that processes of logical thought develop in a sequence from the
concrete to abstract and that the attainment of a level of development

presupposes the attainment of the prior level.,
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The organization from the simple to complex is supported by
Gagné's theory of learning. The essence of his theory is that learning
progresses from simple to complex and that each type of learning is

conditioned by the acquisition of another more simple type.

The organization in terms of prerequisite learnings is supported by
the more general assumption that there is a hierarchical organization of

learning, that is each one could be analysed to reveal prerequisite learnings.

One of the main advantages of organizing curriculum content into
logical sequences of learning is that it promotes transfer of learning. In
terms of individualization, this procedure offers great opportunities for
adjusting curriculum content to the individuality of each student. A major
limitation is that such a systematic planning cannot be organized in all areas
of content included in the curriculum. It is indeed limited to the

conceptual, skill and process components of the curriculum,

c) Another procedure for curriculum content organization suggests
breaking curriculum content into smaller and smaller parts. The rationale
of this endeavour is that, according to Skinner (1954), most human behaviour
rests upon the learning of a sequence of less-complex component behaviours.
Therefore, by breaking down a complex behaviour into a sequence of

component behaviours it would be possible to learn the most complex

behaviour.

The effectiveness of this procedure depends on the nature of the
content itself. For some content it may result in decreased integration and
where such integration exists, learning could suffer. For other content,
where such integration does not exist, it may facilitate learning. In terms
of individualization, this procedure offers great opportunities for setting up
individual programmes of studies. However, as was the case with the
preceding procedure, it can be applied only with the conceptual, skill and

process components of the curriculum content.

d) Still another procedure suggests organizing curriculum content
around the educational experiences of each student which arise as the

student interacts with his environment. This type of organization is
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supported by Rogers's (1969) theory of meaningful learning which asserts
that significant learning takes place when the subject is perceived by the
student has having relevance to his own personal projects. Such
organization implies that each student participates actively and contributes

responsively to the organization of the curriculum content.

e) A fifth and final procedure for curriculum content organization
suggests integrating the various elements of a programme. Integration of
content merely consists of relating the various elements of a programme so
that students can profit from more integrated learning experiences. Inte-
gration can be accomplished in various ways. For example in mathematics,
elements of geometry and algebra can be fused with various aspects of
arithmetic; some aspects of biology can be related to real life problems
such as health, safety and pollution. Integration of content is contrasted
with the fragmentation and compartmentalization of content which are

artificial and do not reflect the essential unity of reality.

Each method has a function in relation to the different types of
educational goals specified in section 4.3.2.2.(a), (b) and (c) are likely to lead
to skill acquisition with optimum efficiency, whereas (d) and (e) will be
associated with developing independence and improved attitudes

respectively.

4.3.5 Stage Five: QOrganization of Instruction.

It was mentioned in the section on the conceptual framework of
the new general model that it is in the organization of instruction that the
curriculum takes its operational form, that is where decisions of how each

student will learn the content of the curriculum are made.
It is therefore proposed, in this fifth stage of the new model, that
the teacher organize his instruction. Specifically, it is proposed that the

teacher answer the following questions:

"What teaching methods will you use?"
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- "What instructional materials will you use?"

"What instructional media will you use?"

A description and discussion of the relative merits of a variety of
teaching methaods, instructional materials and instructional media are given.
General guidelines about the organization of the classroom are also pro-

posed.

4.3.5.1 General Guidelines for the Selection of Teaching Methods.

Teaching methods are useful and in some ways essential in running
an individualized learning programme. However, teaching methods alone,
without serious and systematic thoughts about education, could turn a
teacher into a mere technician with a bag of sterile tricks. No methods
should be used unless the teacher has thought about why it is being used,
what he hopes to accomplish with it and how it could affect the students.
Thus, in selecting teaching methods, the teacher should refer to the

following guidelines:

The major guideline suggests that the teacher select teaching

methods that are adaptable in terms of each student's individual differences.

The nature of the adaptation may involve matching methods to the
various levels of development of different individuals. However, the types
of content will also determine appropriate teaching methods. The extent to
which these considerations interrelate will be discussed in the following

review of available methods.

4.3.5.2 A Variety of Teaching Methads.

In this section, a description and a discussion of the relative merits
of six general categories of teaching methaods are made. The discussion is
made, whenever paossible, with reference to the general guidelines for the

selection of teaching methods proposed in the preceding section.
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a) lLarge-group procedures: it is frequently assuined that one of
the most flagrant violations of the principle of individualization is the large
group. However, when placed in proper perspective with other methods,
large-group instruction can become a functional and important aspect of any
learning system. L arge-group instruction usually refers to any group (whole
class) of students brought together because they all need to be involved in a
common activity or because other needs common to the group are to be

met.

There are two types of large-group procedures: one which is

teacher-centred and one which is student-centred.

Teacher-centred procedures include activities which are essentially

teacher-dominated; the role of the students is one of listening and viewing.

Teacher-dominated procedures are particularly useful for achieving
the following activities: orientation at the beginning of a year or a term,
presentation of theoretical contents, presentation of new concepts and
principles, presentation and explanation of instructional materials and
media, presentation of films and slides, recapitulation, diagnosis and evalua-

tion, synthesis and enrichment.

Teacher-centred procedures are appropriate to any content or

subject.

Student-centred procedures include activities in which all the

students are involved; the role of the students is one of participating.

Three examples representative of student-centred procedures are

described and discussed here,

The first example is brainstorming. The purpose of brainstorming

is to promote a quantity of ideas bearing upon a particular subject by
identifying all possible aspects related to it. It involves the cooperative

thinking of all the students in the group.
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Brainstorming is useful in stimulating interest and active participa-
tion. It also contributes to the development of an understanding and
appreciation of the thoughts and points of view of others. Brainstorming is
most appropriate to subjects dealing with real-life situations and social

problems.

The second example is problem-solving. Problem-solving is a

technique involving the presentation and analysis of a real or hypothetical
problem to arouse curiosity, interest and student activity which culminates
in a scientifically determined conclusion or solution. Problem-solving
contributes to the development of reflective thinking, creative expression,

critical analysis and logical reasoning.

This particular technique is appropriate to subjects dealing with
real-life situations and social problems. It is also appropriate to subjects

like mathematics, science and environmental studies.

The third and last example of student-centred techniques is story-
telling or conference. It is the narration to the whole class by each student
in turn of incidents or events, true or fictitious, read or told. Its general
aim is to present a message or to inspire reading and expression. Story
telling or conference encourages the development of good listening skills,

stimulates imagination and provides opportunities for creative expression.

This technique is particularly appropriate to subjects such as
reading and literature. It can also accomodate students' individual differen-
ces such as interests and capacities when students are allowed to choose the

subjects of their stories or conferences.

b) Small-group procedures: it includes activities involving inter-
actions among students. Fssentially, small-group procedures are student-
centred; the role of the students is one of participating. The teacher

usually acts as a resource person.

Three examples representative of small-group procedures are de-

scribed and discussed here.
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The first example is discussion. Small-group discussion generally
consists of a small number of students exchanging ideas and points of view
on a given subject. Some discussions culminate in a unanimous coneclusion or
solution and others are left open-ended. The subject or topic of the
discussion can be imposed by the teachers or selected by the students. Some
discussions are very well structured and others less structured, depending on
the maturity and ability of the students, and depending on the types of

animation used,

Discussions not only give facts and information but also self-
confidence and practice in expressing thoughts and feelings. According to a
study conducted by McKeachie (1969), discussion develops positive attitudes
toward the material learned. Small-group discussions can be used at all

grade levels and for a variety of subjects.

The second example is small-group workshop. It usually consists of

a small number of students grouped together for constructing maps, charts,

and models in relation to a specific school subject.

The workshop involves the active participation and cooperation of
all the students in the group. It is appropriate to a variety of school

subjects including history, geography and sciences.

The third and last example of small-group procedures is committee
work. It consists of a small number of students exploring the phases of a

particular problem or topic through the problem-solving approach.

The committee work encourages creative investigation, critical
thinking and independent observation. It can also be used at all grade levels

for various subjects and with small and large groups.

c) Individual procedures: individual procedures include activities
emphasizing the role of each individual student in learning. They are usually
associated with activities providing opportunities for the development of
responsibility, independence and personal competences. There are three

categories of individual procedures.
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The first category refers to those activities which are imposed by

the teacher on all students in the classroom, but are carried on by each

student individually,

A typical example of this category of individual procedures is the

creative writing composition. It consists of a type of composition imposed

by the teachers but involving some degree of self-initiative, spontaneity,
and exercise of the irmagination by each individual student. The creative
writing composition is useful for developing skills in word selection, verbal
expression, organization and logical thinking. It is also a stimulus for

creative expression,

Generally, the first category of individual procedures can be used

at all grade levels and for all school subjects.

The second category refers to those learning activities which are
negotiated by each student on an individual basis and can be carried on

individually or in interraction with others.

A typical example of this category of individual procedures is the

student-teacher contract. It usually specifies what the student will do and

what he will receive in return. Under this system each student negotiates
his own contract on an individual basis or selects one of several that the
teacher offers as alternatives. Some form of contracting can be used at any
grade level including kindergarten and for all school subjects. It can also be
used regularly or occasionally.
m

The second category of individual procedures can accdmodate not

only the students' individual abilities but also their individual interests and

learning styles.

The third and last category of individual procedures refers to those
activities which are freely chosen by the individual student and which can be
carried on individually or in interaction with others. It is characterized by
the freedom given to the student to choose any activity he wishes to

undertake,.
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This category of individual procedures can be used at any time
during a school day. It can also be adapted to any grade level and to any

school subject.

The third category of individual procedures, like tihe first two, can
accommodate a large number of students' individual differences. It also
provides opportunities for the development of responsibility and indepen-

dence.

d) Programmed instruction: programmed instruction is closely
related to the concept of learning-as-conditioning. The basic essentials of

this method have already been described in section l.4.1 of Chapter 1.

e) Discovery methods: in discovery learning, the material to be
learned is not presented to the learner in its final form. It generally implies
finding or figuring things out by and for oneself. Discovery learning is
characterized by the learner's own obsevations and explorations based on his
own curiosity, his own experimentation, his own analytical and intuitive

thinking.

Discovery occurs when a student perceives a situation in a new
way, or when he restructures his experience in such a way that new-patterns

or relationships emerge.

The purpose of discovery methods is not to transmit to the students
bodies of knowledge that someone else has organized. It is rather to enable
the students to participate as fully as possible in the process of knowledge
acquisition. The emphasis is not on the product or the outcomes of learning
experiences as it is on the process of learning itself. Teaching by discovery
is more concerned with attitudes; it aims to engender intrinsic interest; and

it also emphasizes the satisfaction of learning independently.

For cognitive theorists like Bruner (1973), the main assumptions
underlying discovery methods are first that the most important and maost
uniquely personal knowledge is that which the learner himself discovers and
second, that the students have natural tendencies to explore, manipulate,

experiment, inquire, guess and act independently.
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There are no prescriptions for discovery teaching. Therefore, each
teacher has to discover for himself when and how to employ this approach.
Essentially discovery methods imply providing facilities, encouragement,
challenge and opportunities, which permit the individual to find out for
himself, or to think for himself. It also implies an atmosphere of freedom

and support that is conducive to independent thinking.

Dearden (1976) proposes five ways of encouraging discovery lear-
ning. The first way consists of encouraging and providing opportunities for
free exploration. The second way consists of providing learning tasks or
activities which are left open. The third way consists of asking many
questions to stimulate research. The fourth way consists of providing
opportunities to see things and visit places which arouse and stimulate
interest and curiosity. The fifth and last way consists of providing for and
arranging materials that stimulate exploration, manipulation and experimen-

tation,

The advantages of discovery methods are numerous. For Bruner
(1973), discovery helps students learn how to learn, how to acquire
information that might be needed in a particular situation later in life. He
believes that discovery methods help develop curiosity, sharpen reasoning
abilities and power of observation, and make the student more self-reliant
and less dependent upon the teacher or textbook. Bruner (1966) also
believes that discovery methods help build problem-solving skills. Discovery

also fosters imagination and independence.

Discovery methods can be used at any grade level and for any
school subject. The method can be used individually, in groups, as a class
and even as a school. Advocates of this method usually associate it with the

goal of achieving independent learning (see section 4.3.2.2).

f) Qut-of-school activities: it is possible and often desirable that
the teacher release his students from rigid adherence to a five-hour-a-day
schedule in the classroom, so that they may explore the environment outside
the classroom. In this way a whole world of possibilities opens up and the

entire environment becomes the "locus" of the students' learning.
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For Barth (1973), wherever there is a school, there is a community
which is rich in potential learning experiences. The country-side offers a
study of nature, creatures of every kind, plants and streams; the suburbs
offer opportunities to explore various forims of transportation; and cities
offer opportunities to view all forms of construction. All give access to

weather, food, buildings, movement, change, pattern and excitement,

There are subjects which obviously lend themselves to activities
out of school, in which activities out of school should play an essential part.
These subjects are geography, history and biology. In geography, visits can
be arranged to places of local interest such as the post-office, the bus
station, the fire station. In history, visits can be arranged to places of
historical interest such as museums. In biology expeditions can be arranged
to collect items of the flora or to study different trees and bushes. It is also
possible to arrange out-of-school activities for subjects such as arts and

even arithmetic,

Qut-of-school activities can promote the integration of learning,
bridge the gap between school and the real world, and provide opportunities
for exploration, investigation and discovery in real life situations which

amplify and extend theoretical studies.
It need hardly be emphasized again that teachers have varying

personal preferences for these methods and will use them flexibly as they

consider individuals will benefit most in particular circumstances.

4.3.5.3 General Guidelines for the Selection of Instructional Materials.

Teaching methods are useful and in some way essential in running
an individualized learning programme. However, if they are to be effective,
they must sometimes be supplemented by appropriate instructional mater-
ials. In selecting instructional materials, the teacher should refer to the

guidelines already discussed in section 4.3.5.1 when considering teaching

methods,
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The major guideline suggests that the teacher select instructional
materials that are adaptable in terms of each student's individual differen-
ces, consistently with the consideration that they are appropriate to the
types of content included in the curriculum of his programme and its general

goals.

Materials that support and/or complement the teaching methods

used in his programme must of course be selected.

Another guideline suggests that occasionally, the teacher
encourage his students to supply and even construct instructional materials.
Not only does this foster independence but it is believed that by doing this,
the teacher could create additional opportunities for accommodating some

of his students' individual differences.
In this context, however, the teachers will vary in their skills of

guiding the construction of materials and this will not necessarily be used

frequently by teachers who lack manual skills themselves.

4.3.5.4 A Variety of Instructional Materials.

There is obviously a wide range of instructional materials. In this
section, a description and a discussion of the relative merits of six
categories of instructional materials are made. The discussion is made,
whenever possible, with reference to the general guidelines for the selection

of instructional materials proposed in the preceding section.

a) Books and other publications: books are not eliminated by
individualization, on the contrary, teachers need a wider range of diversified
books than is usually used in a traditional programme, in order to provide
support for the various techniques that are basic to individualized instruc-
tion. The fact that so much of classwork is done in a small group or on an

individual basis necessitates this kind of provision.
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A reasonable arrangement might include a collection of multi-
purpose topic books which provide support for research and reference; it
might include encyclopaedias and other reference books valuable for investi-
gation and research; it might include biographies and autobiographies
valuable for examining interesting lives and noteworthy accomplishments;
and it might also include magazines, periodicals, journals, newspapers, and
even comics which are interesting and valuable for providing useful and

often stimulating information.

b) Workbooks and programmed textbooks: workbooks and pro-
grammed textbooks are particularly useful to support classwork done on an
individual basis. Workbooks provide the drill and the specific problemn-
solving practice the students need for learning. Programmed textbooks are
an essential complement to programmed instruction. Indeed, they provide

small learning steps, and immediate and frequent reinforcements,

c) Displays and models: the value of displays and models cannot
be too greatly stressed. They are of various sorts and the wide range

available meets the requirements of every subject.

Displays and models can be provided or even constructed by the
students and teacher with very simple materials such as plasticine, paper
and cardboard, and with very common materials such as boxes, cigarette
packetts, cloth, buttons, toilet roll cores and newspapers. Their
construction provides opportunities for class participation in groups or

individually.

Displays and models offer scope for a more realistic approach,
They can be invaluable in the teaching situation as a point of reference for

demonstration and understanding of processes and construction.

d) Kits and learning packages: kits and learning packages are very
popular and there is a wide choice available. They are particularly useful to
support classwork done on an individual basis. Furthermore they are

invaluable to the teachers whose preparation time is perforce limited.

e) Academic games and puzzles: the use of games and puzzles

should be a major feature of Education. There is a wide range of games and
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puzzles. They can of course be provided and also constructed by the
teachers and the students in order to meet the requirements of every
subject. The well known '"Scrabble" far instance could be used to

consolidate spelling and vocabulary and to promote the use of dictionaries.

Games and puzzles are most af all interesting and motivating.

Furthermore they can be used by large groups, small groups and individuals.

f) The real object: the supreme instructional material is of course
the article itself, the authentic object. When students are given opportuni-
ties to meet the genuine article, to handle the authentic specimen, it
bridges the gap between school and the real world and it permits to extend
theoritical studies. Teachers can provide for these experiences by making
visits and excursions out of school but also by bringing, whenever possible,

the real object into the classroom.

4.,3.5,5 General Guidelines for the Selection of Instructional Media.

Instructional media are extremely useful tools. They can help the
teacher enrich and enliven his teaching and stimulate in his students the

desire to learn.
In selecting instructional media the teacher will again consider his

general guidelines relating to the need to accomodate individual differences

while maintaining appropriateness in respect of goals, content and methods.

4.3.5.6 A Variety of Instructional Media.

There is a wide range of instructional media for which teachers
have individual preferences., In this section, a description and a discussion
of the relative merits of three categories of instructional media are made.
The discussion is made, whenever possible, with reference to the general

guidelines for the selection of instructional media proposed in the preceding
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section. It will be noticed that within the teacher preferences, the media
avallable are likely to appeal differently to different types of students, so
that individualized instruction will involve a comprehensive knowledge of
what will best suit them as individuals coupled with the teacher's own skills

in their usage.

a) Visual media: visual media are usually used to fill out and to
render more exact certain specific things first communicated by language.
For purposes of teaching they may complement what has been communica-

ted to the students by the teachers.

Among the variety of visual media available to the teachers are

the blackboard, pictorial aids and projected aids.

The blackboard (sometimes called a chalkboard) is obviously the
most common of the visual media. It is a vehicle for the teacher's

instructions and for the information and illustrations he wishes to impart.

The main advantages related to the use of the blackboard are: it is
always available, alterations and amendments are easily made; and it can
be adapted to the requirements af any subject. The use of the blackboard is
not limited to large-group instruction. It can also support classwork done in

small groups or on an individual basis.

Pictorial aids include pictures such as charts, maps and diagrams.
According to Cable (1965) pictorial aids could probably be regarded as the

backbone of the visual media available to the teacher.
The main advantages related to the use of pictorial aids are: an
enormous variety is available, every subject can be covered; and they can

be adapted to any teaching situation, in any accommodation.

Projected aids available to the teachers include the slide projector,

the episcope, and the overhead projector.

Projected aids are usually designed to enable a large number of

students to see an illustration, Like all the other visual media they can be
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adapted to support the needs of any subject. A major advantage related to
the use of projected aids is that they create an atniosphere which aids

interest and anticipation.

b) Aural media: among the variety of aural media available to the

teacher are record players and tape recorders.

Record players are widely used 1n school today, and more and more

educational material on disc is becoming available. The main uses are for:
dancing, music and movernent, songs and mimes, musical appreciation,
story, prose, verse and drama. They are also used to supplement printed
materials with language recordings on disc. Records players are very

valuable to support activities performed in groups or on an individual basis.

Tape-recordings are now regarded as absolutely essential to the

attainement of recognized education goals. The educational uses of the
tape-recorder are countless: it can be used for individual activities such as
speech and reading training; it can be used for large-group activities such
as auditions of selected pieces of music, poems and stories; and it can be
used for small-group activities such as discussions and dramas. In fact,

tape-recorders could meet the needs of any teaching or learning situation.

c) Audio-visual media: audio-visual media include those media
which have both an aural and a visual appeal, like the cine-sound film and
the television. Cine-sound films and television programmmes are the closest

approximations to actual experience that an aid can give.

Some of the advantages related to the use of the audio-visuel
medium are: it has movement; it can show processes, methods, and
procedures; it can create the impression of space and tirme; it makes it
possible to give rmeaning to abatract notions and scientific theories; and it

admits the voice of the expert and the performance of the specialist.

There is a wide range of films and television programmes available
for classroom uses. They cover most subjects and can be used for large-

group, small-group and individual procedures.



4.3.5.7 General Guidelines about the Organization of the Classroom.

Teaching methods, instructional materials and media are all useful
and in some ways essential ingredients of a truly effective organization of
instruction. However, none of these will contribute effectively to the
running of an individualized learning programme without an appropriate

setting for learning in the classroom,.

Three key concepts shculd be considered when planning classroom
organization for individualized learning. They are accessibility, usability

and flexibility.

One can arrange for accessibility and usability by organizing the
classroom in such a way that it becomes a self-stimulating room; that is a
roem where there is a permanence of stimulations in terms of instructional
materials and media. The need for such an organization is reinforced first
by the fact that students need to be continuously stimulated in various
manners, that is they need to be in contact with a variety of instructional
materials and media, and second by the fact that since they are engaged in
an individualized programme, one cannot expect all of them tec contact and

use the same instructional materials and media, nor at the same time.

Provision can be made for flexibility by organizing the classroom in
a manner which permits the strategic dispersal of various types of teaching
methods to accommodate the various needs of students engaged in similar or
different activities. Thus, the organizational pattern of the classroom could
be flexible enough to accommodate at the same time, if need be, large-
group, small-group and individual procedures. It also means that instruc-
tional materials and media could be arranged in such a way to permit an
easy flow of traffic to accommodate students who need quiet solitude as

well as those involved in group activities.

The teacher may also have preferences about his or her own
position within the group, and whether students are helped better when the
teacher circulates or the students move towards the teacher's base.

Obviously, active students like to move about but others are not so easily
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motivated to ask for help if it is left to them to come to the teacher. The
result must be a compromise between the teacher's preferences anc those of

the students.

4.3.6 Stage Six: Organization of Students' Evaluation.

Students' evaluation, as is the case with most learning programmes,
is an integral part of an individualized learning programime. It is therefore
proposed in this sixth and final stage of the new model that the teacher

organize his students' evaluation.

Specifically, it is proposed that the teacher answer the following

questions:

- "What type(s) of students' evaluation will you do in your indivi-

dualized learning programme?"

- "What evaluation techniques and instruments will you use?"

In order to guide the teacher in making the necessary and relevant
decisions in this final stage of the new model, general quidelines for the
organization of students' evaluation are proposed and two types of students'
evaluation are reviewed briefly. Finally, specific quidelines for the selec-

tion of evaluation techniques and instruments are proposed.

4.3.6.1 General Guidelines for the Organization of Students' Evaluation.

In an individualized learning programme, students' evaluation plays
a role quite different from that which it usually plays in more traditional
programmes. Thus, when organizing his students' evaluation, the teacher

should refer to the following general guidelines:

a) The first guideline suggests, since individualized learning is an

attempt to accommodate some of the students' individual differences, that
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the teacher not use the evaluation of his students to make comparisons

among them.

b) The second guideline suggests that the teacher view student
evaluation as an integral and continuing part of his instruction. This means
that students' evaluation should not be used only as a means for assessing
students' achievement of the educational goals of the programme but also as
a means for assessing and guiding the progress of each individual student in

the programme.

c) The third and final guideline suggests that the teacher allow for
and encourage self-evaluation. Self-evaluation is a key component of an
effective programme of evaluation. Such goals as learning how to learn and
the development of responsibility and independence call for continuing

growth in the ability to make self-appraisals.

4.3.6.2 Two Types of Students' Evaluation.

In the perspective of the new model for individualizing teaching
proposed in the present chapter, one considers that an effective individua-
lized learning programme requires two different but interrelated types of
students' evaluation. They are formative evaluation and summative evalua-

tion,

a) Formative evaluation: formative evaluation provides informa-
tion necessary to individualize instruction. It refers to tests or other
evaluation techniques applied in the course of learning. The main purpose of
formative evaluation is to track each student's progress during the course of
the programme, and to provide hiin with appropriate feedback of
information whether he is to be praised for accomplishment or to identify
where he is having difficulties. In other words formative evaluation is used

to guide each student's progress during the course of the programme.

In keeping with its aim, formative evaluation should occur fre-

quently during learning and appropriate feedback of information should be as
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immediate as possible. If a student has to wait to long before he discovers
that is progressing well or that he has learning difficulties, being praised or
informed will benefit him little.  Furthermore, if data collected by
formative techniques are to be useful in a formative sense, they should be
put in a form that provides specific information about the magnitude and
direction of each student's learning progress. The main purpose of
formative evaluation is not to certify performance nor to produce a dgrade,

but to guide each student's progress in the course of learning.

Formative evaluation can take many forms. However, regardless
of the type of evaluation instruments used, it is essential that the students
feel free to make mistakes without being penalized. It is therefore

recommended not to grade formative evaiuation instruments.

b) Summative evaluation: the primary purpose of summative
evaluation is to assess students' achievement of goais at the end of a unit or

programme. It usually seeks to certify performance and produce a grade.

Summative evaluations are usually infrequent, typically covering
large portions of content or learning activities. As is the case with

formative evaluation, summative evaluation can take many forms.

Even with this form of evaluation, personal preferences of teachers
may play a part in relation to individuals, for example a teacher may believe
that a difficult test may motivate the more able, but depress the less able.
On the other hand, he may have some other theory about the relative effect
of the difficulty of a test on the various ability levels of the students, for
example that anxiety may be related to failure of more able students on a
difficult test.

4.3.6.3 Specific Guidelines for the Selection and/or Development of Evalua-

tion Techniques and Instruments.

Formative and summative evaluation techniques and instruments

can be selected from a large set of evaluation techniques and instruments
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(some of these were described and analysed in section 4.3.3.2 of the present
chapter). They can also be developed, when necessary, by each teacher. In
this section, specific guidelines for the selection and/or development of
evaluation (formative and summative) techniques and instruments are pro-

posed

a) The first quideline suggests that the teacher select and/or

develop evaluation techniques in terms of the following criteria:

-Appropriateness to the type of evaluation (formative or summa-
tive) undertaken. Some evaluation techniques and instruments are restric-

ted in use to either formative or summative purposes.

~-Usefulness in providing information or evidence needed for eva-
luation purposes. There is no place in an individualized learning programme

for collecting piles of data that will not be used.

-Appropriateness in terms of what is really being learned by the

students in the programme.

-Appropriateness in terms of the level of development of the

students involved in the programme.
-Availability and ease of administration and correction.

-Validity (measure what they purport to measure) and reliability
(consistency and accuracy of measurement) of available techniques and

instruments.

b) The second guideline suggests that the teacher occasionally
select and/or develop evaluation instruments which can be administrated,
corrected and even interpreted by the students themselves so that they can

grow in the ability to make self-appraisals.

c) The third and last guideline suggests that the teacher select
and/or develop a variety of evaluation techniques and instruments in order

to match the students' individual differences.
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As a conclusion to the practical application of the new general
model which has been presented as a decision-making process, it is
important to mention that although there is an obvious logical progression
with respect to the decisions that are made from one stage to another, it is
always possible that some of the decisions made in the later stages of the
general model could influence in a retroactive way some of those made in
earlier stages. This suggests that there is a constant interaction among the
six stages included in the new mocdel for individualizing instruction and
above all, a difference between teachers in their manner of adaptation to
the demands of individuals for whom they wish to offer maximum benefit in

their interpretation of the teaching task.
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CHAPTER 5

THE EXPERIMENT
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In Chapter 4, the new general model for individualizing instruction
was introduced and shown to emphasize flexibility by means of alternatives.
The model suggests that such flexibility would allow teachers to design
individualized learning programmes according to their individual
requirements, and above all according to the particular situations in which

they are placed.
By implementing the new general model and by assessing some of

its effects, both cognitive and affective, it should be possible to gather

information giving relevant indications as to its relative effectiveness.

5.1 Hypotheses and Variables.

The choice of variables to be measured to assess the effectiveness
of the new general model for individualizing instruction should be related to
theory. In section 4. of Chapter 4, six basic assumptions were presented
and shown to underlie the need for a general model of individualization of
instruction. In section 4.2, those same assumptions were then used as a
basis for the formulation of a model of instructional congruence like that
used in the new general model proposed in the present study. Finally,
following formulation of the model of instructional congruence, certain
deductions were made, some of them pointing out possible effects of such a
model. These deductions are: equilibrium in the individualized instruction
system generates success in achievement for the learner, and success in
teaching for the teacher; equilibrium in the individualized instruction
system leads to motivation and satisfaction in the learner, and motivation
and satisfaction in the teacher. Hence, in an assessment of the
effectiveness of the new general model, the variables should be chosen as to

give indications of the achievement of some of these effects.

The present study will be concerned only with the assessment of
effects of the new general model on students' academic achievement,
students' attitudes towards a subject and teachers' attitudes towards stu-
dents, As regards effectiveness of the new model at generating success in
teaching, it will be inferred from the assessment of effects of the new

model on students' academic achievement and students' attitudes towards a
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subject. This is consonant with the largely accepted premise that measures
of student growth or progress (cognitive and affective) are the ultimate

criteria for research on teaching effects (Rosenshine and Furst, 1973).

5..1 Effects on Students' Academic Achievement.

Hypothesis I:  The academic achievement of students who have
been involved in individualized learning programmes of
Mathematics designed according to the new general model
proposed in this study, is higher than that of students involved in

traditional programmes of Mathematics.

The new general model for individualizing instruction emphasizes
the importance for the teachers to design individualized learning
programmes, that is programmes adapted to the requirements of each
individual student. This emphasis on individualized learning is justified by
the assumption that each student is more likely to achieve and be successful
when permitted to learn at a pace and in a way commensurate with his
abilities and interests. This assumption is supported by the findings of
research studies (those were reviewed in Chapter 2) indicating that, to date,
most procedures for individualizing learning are as good as or better than

more traditional procedures at producing learning.

The main reason justifying the selection of academic achievement
as the dependent variable in hypothesis I is the general concern of educators
for academic achievement. This general concern is usually heightened in
individualized learning situations because of the very nature of individua-
lized learning, which is unfamiliar to most educators, and indeed to most

adults in terms of their own school experience.

One would expect hypothesis [ to hold true for every area of
academic achievement performed by students in individualized learning
programmes. However, for the purpose of this study, only one area has been
chosen; it is Mathematics. It was decided to limit this study to only one

area of academic achievement in an effort to narrow the scope of the study,
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thus introducting maximum efficiency by increasing sample sizes for statis-
tical comparisons. Mathematics was selected at random between two
subjects, French and Mathematics. These two subjects were previously
chosen as being the two most basic subjects taught in French-Canadian

Schools.

5.1.2 Effects on Students' Attitudes towards a Subject.

Hypothesis 1I: The students who have been involved in individua-
lized learning programmes of Mathematics designed according to
the new general model proposed in this study, have more positive
attitudes towards Mathematics than the students involved in tradi-

tional programmes of Mathematics.

As previously mentioned, the new general model for individualizing
instruction emphasizes the irnportance for the teachers to design learning
programmes that are adapted to the requirements of each individual
student. This emphasis on individualized learning is justified by still another
basic assumption which is that each student is more likely to become highly
motivated toward learning when permitted to learn at a pace and in a way
commensurate with his abilities and interests. This assumption is also
supported by the findings of research studies (these were reviewed in
Chapter 2) indicating that procedures for individualizing learning can
generally foster the development of students' positive attitudes toward

learning.

The main reason for selecting the more specific variable of
students' attitudes towards a subject as the dependent variable in hypothesis
Il is based on the assumption that the attitude of the students towards a

subject is a valid indicator of a more general attitude toward learning.
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5.1.3 Effects on Teachers' Attitudes towards Students.

Hypothesis Ill: The teachers who have been involved in individua-

lized learning programmes of Mathematics designed according to
the new general model proposed in this study, have more positive
attitudes towards students than the teachers involved in traditional

programmes of Mathematics.

The new general model for individualizing instruction emphasizes
the importance for the teachers to design individualized learning
programmes according to their own individual requirements and above all,
according to the particular situations in which they are placed. This
emphasis on individualized teaching (i.e. fitting the teaching method to the
teacher) is justified by the assumption that each teacher is more likely to be
motivated toward teaching when permitted to teach in a way commensurate
with his abilities and interests. As previously admitted (see section 4. of
Chapter 4), there has been no direct attempt at studying the effects of
congruence between the teaching method and the teacher's characteristics;
therefore, this assumption is not directly supported by the findings of
research studies. One believes however, that on the basis of the findings of
research studies indicating that congruence between the learning strategy
and the learning characteristics of the learner can foster the development
of students' positive attitudes toward learning it is reasonable to assume
that congruence between the teaching method and the teacher's
characteristics can foster the development of teachers' positive attitudes

toward teaching,

The main reason for selecting the more specific variable of
teachers' attitudes towards students as the dependent variable in hypothesis
Il is based on the assumption that the attitude of the teachers towards

students is a valid indicator of a more general attitude toward teaching.
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5.1.4 Summary of the Three Research Hypotheses.

Hypothesis I will permit verification if the experimental treatment
(individualized learning programmes designed according to the new general
model proposed in this study) is more successful in enhancing students'
academic achievement than the control treatment (traditional instruction
programmes). Hypothesis II will permit verification if the experimental
treatment is more successful in fostering the development of students'
positive attitudes towards a subject than the control treatment. Hypothesis
[T will permit verification if the experimental treatment is more successful
in fostering the development of teachers' positive attitudes towards students
than the control treatment. The three hypotheses should offer a basis to
reach a conclusion regarding the relative effectiveness of the new model for

individualizing instruction.

5.1.5 Independent Variables.

For the purpose of the present study, the independent variable
"experimental treatment" refers to those individualized learning
programmes designed and administered by the teachers in the experimental
group according to the new maodel for individualizing instruction proposed in
the study. These programmes are characterized by the following common

features:

a) They are designed by teachers to accommodate some of their

own individual requirements.
b) Special interest is shown in each student as a unique person.
c) Some students' individual differences are accommodated by
means of the organization of the curriculum, and/or the organization of

instruction, and/or the organization of students' evaluation,

d) L_earning is individually paced, that is each student is allowed

the necessary amount of time to progress along the curriculum.
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e) Each student is allowed to learn in ways commensurate with

his abilities and interests.

f) Each student is encouraged to participate in or even to make

some decisions relative to what, how and when to learn.

Q) Students' evaluation is used not only as a means of assessing
each student's achievement of the educational goals of the programme but
also as a means for assessing and quiding the progress of each individual

student in the programme,
h) Students are given opportunities to make self-evaluations.

The independent variable "control treatment" refers to those
traditional programmes of instruction designed and administered by the tea-
chers in the control group. It was recognized that care must be taken to
avoid the Hawthorne effect. These programmes are characterized by the
following common features, which, it will be noted, will tend to help to
make this group feel that it is appreciated, thus obviating the Hawthorne

effect as far as possible:

a) They are designed by teachers to accommodate their own

school requirements,
b) Special interest is shown in students as a group.

c) The curriculum, the instruction and the students' evaluation
are organized in terms of the common needs and interests of the students in

the group.

d) Learning is group-paced, that is every student progresses at a

common rate along the curriculum,

e) Students have to learn in ways commensurate with the

common abilities and interests of the students in the group.
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f) Students are not encouraged to participate in nor to make

decisions relative to what, how and when to learn.

g) Students' evaluation is used mainly as a means for assessing

students' achievement of the educational goals of the programme.

‘.—
h)  Students are not given opportunies to make self-evaluations.

5.2 Research Design.

Studies and experiments comparing teaching methods usually rely,
for sampling purposes, either on equivalent randomized-formed groups, or on
non-equivalent naturally-formed groups. This study makes use of non-
equivalent naturally-formed groups, which are nevertheless likely to be
similar in relation to the characteristics which could be confounded with the

experimental treatments.

As was the case with the pilot study, the basic research design used
in the present study is the quasi-experimental "Non-equivalent Control
Group Design" proposed by Campbell and Stanley (1963). The main characte-
ristic of the design is that the experimental and control groups do not have
known pre-experimental sampling equivalence. A detailed description of

this classic research design was provided in section 3.2.2 of Chapter 3.

The main reason for choosing and using the non-equivalent control
group design in the present study is its effectiveness in controlling the major
factors jeopardizing the internal validity of such studies, thus allowing the
experimenter to be surer of his conclusions about the main effects of the
experimental treatment. The main threats to internal validity are con-
trolled in the following manner: the control group insures against effects of
history, maturation, testing and instrumentation; the pretest scores insure
control against differential selection of subjects; and mortality effects are
controlled by checking pretest and posttest records, Moreover, the effects
of random initial differences in pretest scores can be controlled by the use

of covariance methods.
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It is important to reiterate at this time that this basic design does
not control factors jeopardizing the external validity of the research.
Therefore, the conclusions of the present experiment will be applicable only

to the conditions of the present study,

The non-equivalent control group design proposed by Campbell and
Stanley will be used to test the three research hypotheses stated in section

5.1 of the present chapter,

5.3 Samples,

The first sampling objective of the present study was to find
classes where the new general model for individualizing instruction could be
implemented. The second sampling objective was to find classes that could

serve as control groups for the testing of the three research hypotheses,

All the fifth-grade teachers in School District Number Thirteen,
Moncton, New Brunswick, Canada, except those who had participated in the
pilot study, were invited to participate in the experiment on a voluntary
basis. Principals of schools which were on the list were approached and they
conveyed the invitation to teachers who might take part in the experiment.
A detailed description of School District Thirteen was given in section 3.2.3
of Chapter 3.

It was decided to limit the invitation to participate in the
experiment only to teachers in the fifth grade in an effort to constitute the
largest homogeneous sample possible for statistical comparisons. The
results of the pilot study suggested that either grade four or grade five
would be more useful than grade six (see end of Chapter 3). The fifth grade
was ultimately selected on the basis that students at this level had
sufficiently mastered the necessary skills (reading and writing) permitting
them to respond to the tests and questionnaires used to collect the data for

this experiment.,
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Eight teachers distributed in three different schools manifested
their desire to participate in the experiment on a voluntary basis. These
teachers were then invited by the experimenter to attend an information
session. At the end of the session, each teacher was assigned to a group,

experimental ar control.

One must note at this point that before assigning each teacher to a
group, it was decided that for each of the three schools represented in the
saimple there would be an equivalent number of experimental and control
groups. The natural distribution of volunteer teachers within the three
schools (four teachers in one school and two teachers in each of the other
two schools) made this arrangement possible. It was believed that such an
arrangement could insure a minimal experimental control of the possible
interaction effects of the variable "schools" with the main effects of the
experimental treatment (individualized learning programmes designed
according to the new general model) on the dependent variables of the

present study.

The assignment of each teacher to a group was then made at
random and in the following order: at first, two of the four teachers in
school number one were selected to represent the experimental group and
the other two to represent the control group; then, one of the two teachers
in school number two was selected to represent the experimental group and
the other one to represent the control group; finally, one of the two
teachers in school number three was selected to represent the experimental

group and the other one to represent the control group.

The final distribution of the sample for the experiment is shown in
Table 5.1.
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Table 5.1: Distribution of the Sample for the Final Experiment.

School Experimental group Control group
1- A - 26 students £ - 25 students
B - 27 students F - 26 students
2- C - 24 students G - 24 students
3~ D - 17 students 1 - 18 students

5.4 Implementation of the New General Model.

The new general rodel for individualizing instruction was presen-
ted and explained to the teachers of the experimental group over a period of

ten weeks extending from the beginning of October to mid-December, 1975.

The main purpose of the implementation was to provide the
teachers of the experimental group with appropriate training in the design
and administration of an individualized instruction programme according to

the new general rnodel proposed in this study.

The implementation of the new general model conducted by the
experimenter consisted mainly of lectures, discussions, practical assign-
ments and answers to questions asked. Briefly, the teachers in the
experimental group had to attend a two-hour meeting each week for ten
consecutive weeks; they also had to work on the design of their own
individualized learning programmes. It is important to note that, at this
time, each teacher was given a typewritten transcript of the new model
rather than a handwritten transcript as was the case in the implementation
of the pilot general model. This arrangement was made in an effort to avoid
a possible negative effect (confusion) on the comprehension and

interpretation of the model by the teachers.



Specifically, the implementation of the new model was conducted

in the following manner:

a) First meeting: The first meeting was devoted to the presen-
tation of the new general model for individualizing instruction. Specifically,
the teachers were presented with the theoretical foundations and conceptual
framework of the new model. At the end of the meeting, teachers were

asked to read sections 4.1 and 4.2 of the new general model.

h) Second and third meetings: During the second and third
meetings, the teachers were asked to answer the following question: "How

will you create and maintain a favourable climate for individualization?”. In

order to guide them in making the necessary and relevant decisions, the
teachers were presented with what the author believes to be the necessary
conditions and basic attitudes for creating and maintaining a favourable
climate for individualization. As a complement to these two meetings,
teachers were asked to read section 4.3.1 of the new model as well as the
article "The Interpersonal Relationship in the Facilitation of Learning"
written by Carl Rogers (1966).

c) Fourth meeting: During the fourth imeeting, the teachers
were told that usually, the next step in the new model would be for them to
state the philosophy of their individualized learning programme, that is,
specifically, they would be asked to answer the following question: "What

will be the educational goals of your individualized learning programme?"

However, following the request of School District Number Thirteen, they
were told by the experimenter that they would still have to abide by the
educational goals mandated by the School District. Those goals can be
summarized as follows: to enhance competency, mastery and attainment of
learning standards; and to promote motivation to learn. During this
meeting, teachers were nevertheless asked to read section 4.3.2 of the new

model,

d) Fifth meeting: During the fifth meeting, the teachers were

asked to answer the following questions: "What type(s) or category(ies) of

students' individual differences will be accornmodated in your individualized

instruction programme?"; and "How will you identify those individual
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differences among your students?". In order to guide them in making the

necessary and relevant decisions, the teachers were presented with a
classification of students' individual differences as well as with a variety of
techniques for identifying individual differences among students. As a
complement to this meeting, the teachers were asked to read section 4.3.3

of the new general maodel.

e) Sixth and seventh meetings: During the sixth and seventh
meetings, the teachers were asked to organize the curricula of their
individualized instruction programmes. Specifically, the teachers were

asked to answer the following questions: "What content will you include in

the curriculum of your individualized programme?"; and "How will you

organize the curriculum content?". In order to guide them in making the

necessary and relevant decisions, the teachers were presented with major
orientations for curriculum organization, criteria for the selection of
content and a variety of procedures for organizing curriculum content, As a
complement to these two meetings, the teachers were asked to read section

4.3.4 of the new model.

f) Eighth and ninth meetings: During the eighth and ninth
meetings, the teachers were asked to answer the following questions: "What

teaching methods will you use?"; "What instructional materials will you

use?"'s and "What instructional media will you use?". In order to quide them

in making the necessary and relevant decisions, the teachers were presented
with general guidelines for the selection of teaching methods, instructional
materials and instructional media and with a variety of teaching methods,
instructional materials and instructional media. General guidelines for the
organization of the classroom were also presented to the teachers. As a
complement to these two meetings, the teachers were asked to read section
4.3.5 of the new model.

9) Tenth meeting: During the tenth meeting, the teachers were
asked to organize the evaluation of their students. Specifically, the

teachers were asked to answer the following questions: "What type(s) of

students' evaluation will you do in yeur individualized instruction

programme?"; and "What evaluation techniques and instruments will you

use?". In order to gquide them in making the necessary and relevant
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decisions, the teachers were presented with general guidelines for the
organization of students' evaluation as well as with two types of students'
evaluation. Specific quidelines for the selection and/or development of
evaluation techniques and instruments were also presented. As a comple-
ment to this meeting, the teachers were asked to read section 4.3.6 of the

new model,

As a conclusion to the implementation of the new general model,
one must mention that for the duration of the implementation period the
component "creation and maintenance of a favorable climate for individuali-
zation" was given continuous and special attention, that is the teachers were
invited to refer constantly to it while designing their own individualized
learning programmes, Sucn action was required considering that there are
essential educational conditions for an effective individualized instruction
programme and that achievement of these conditions is necessary to insure

the success of the programme.

During the same period of time, the teachers in the control group
attended a weekly seminar, It has already been stated that it was necessary
to bring a minimal experimental control to the well known '"Hawthorne
effect" discussed by Isaac and Michael (1971), and this seminar was

introduced as one means of achieving such control.

At the first seminar, teachers were given explanations concerning
what they were expected to do during the year as volunteer participants in
the present study. First, they were told that, during the winter semester,
they would be asked, by means of their own programme of instruction, to
continue to seek achievement of the educational goals stated by School
District Thirteen. These goals are: to enhance competency, mastery and
attainment of learning standards; and to promote motivation to learn.
Finally, they were told that in preparation for the winter semester, they
would have to attend, during the autumn semester, a weekly seminar in
which subjects (related to learning and teaching in general) of their choice
would be discussed. It will be noted that many issues concerning the
evaluation of students were not raised specifically, as teachers in general

are equipped with a knowledge of the techniques normally required.
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The subjects which were discussed by the experimenter with the
teachers in the control group, during these weekly seminars, can be
classified under the following categories: intelligence and learning, perso-
nality and learning, retention and learning, motivation and learning, transfer

of learning, and discipline in the classroom.

At the end of the period of time allocated for the expansion in
detail of the new model, the experimenter met again separately with both
groups (experimental and control) of teachers in order to remind them of the
educational goals they should seek to achieve during the winter session, by
means of their respective programmes of instruction: individualized learning
programmes for the teachers in the experimental group and traditional

instruction programmes for the teachers in the control group.

5.5 Experimental Procedure and Data Collection.

The experiment was carried out between the beginning of January
and the end of June, 1976.

Essentially, the experiment consisted of the administration of the
two types of instructional programrnes respectively by the two groups of
teachers: individualized learning programmes by the teachers in the experi-
mental group and traditional instruction programmes by the teachers in the

control group.

[t will be noted here that according to the regulations of the New
Brunswick School System, the teachers were allocated five fifty-minute
periods a week for teaching Mathematics. A summary of the content of the

Mathematics programme for the fifth grade is presented in Appendix A.

Two experimental controls were initially brought about in the
experiment in order to make sure that the teachers in the experimental
group had indeed designed and administered individualized learning

programmes according to the new model proposed in this study.
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The first control consisted of three visits by the experimenter
without any advance warning to each experimental classroom. These visits
were made during the school day. This first experimental control aimed at
verifying (by means of observation) whether the essential conditions for

individualization were indeed achieved in the experimental classrooms.

The second control consisted of the administration of a question-
naire, "The Teaching Strategies Inventory”, to the teachers in the experi-
mental group at the end of the experiment. This questionnaire aimed at
ascertaining in a more systematic manner whether the teachers in the
experimental group had really designed and administered individualized

learning programmes according to the new maodel.

It is important to note that the same guestionnaire was adminis-
tered a second time (28 months after the end of the experiment) to the
teachers in the experimental group. On the same occasion, the
questionnaire was also administered, for the first time, to the teachers in
the control group. This additional experimental control was brought about
such a long time after the end of the experiment in the hope that it would
provide information that might be useful in consolidating the conclusions of
the present study. It would probably have been preferable to bring about
this additional experimental control (administration of the questionnaire to
the teachers in the control group) right at the end of the experiment, but
unfortunately the experimenter did not realize the usefulness of doing so

until later, while reviewing the various results of the experiment,

In addition to the Teaching Strategies Inventory, three means of
data collection were used in the present study: a standardized mathematics
achievement test and the Subject Perception Test which were administered
to the students; and the Minnesota Teacher Attitude Inventory which was
administered to the teachers. These three instruments were administered at
the beginning (first week in January) and at the end (third week in June) of
the experiment., The same instruments were administered under similar
conditions to both the experimental and the control groups. All instruments

were administered in groups.
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5.6 Instruments.

Four instruments for data collection were used in this study, as

described in the following pages.

5.6.1 The Mathematics Achievement Test.

A standardized mathematics achievement test for the fifth grade
developed by the Montreal Catholic School Commission was used to test the
first research hypothesis in this study. The test is a survey-type objective
test composed of 35 questions. For each question a correct answer was
assigned a score of one. This is the sarne test as was used in the pilot study
(see section 3.2.6.1 of Chapter 3). The test content was considered a valid
measure of achievement in relation to the subject matter of the syllabus

appropriate to this particular grade.

5.6.2 The Subject Perception Test.

The Subject Perception Test designed by the author was used to
test the second research hypothesis in this study. The Subject Perception
Test is a questionnaire measuring the attitude of the students toward the
subjects they learn in school. This is the same test as was used in the pilot

study (see section 3.2.6.2 of Chapter 3).

5.6.3 The Minnesota Teacher Attitude Inventory.

The Minnesota Teacher Attitude Inventory developed by Cook,
Leeds and Callis (1951) was used to test the third research hypothesis in this
study. This has also been described in relation to its use in the pilot study

(see section 3.2.6.3 in Chapter 3).
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5.6.4 The Teaching Strategies Inventory.

The Teaching Strategies Inventory constructed by the author was
initially designed and used as an experimental control in order to verify if
the teachers in the experimental group had indeed designed and adminis-
tered individualized learning programmes according to the new general
model proposed in this study. Subsequently, the T.5.I. was administered to
both groups of teachers (experimental and control) and at the same
observation time (28 months after the end of the experiment) in an effort to
verify if the two groups of teachers had indeed administered significantly
different instructional programmes: individualized learning programmes for
the teachers in the experimental group and traditional instruction

programmes for the teachers in the control group.

The Teaching Strategies Inventory is a questionnaire composed of
18 general questions concerning the teaching strategies used by the teachers
while administering their respective instructional programmes. Nine
(questions 1, 3, 4, 8, 9, 10, 13, 14, 17) of the 18 general questions are
considered salient for the purpose of identifying the type of instructional
programme (individualized or traditional) which was administered by each
teacher during the experiment. They are identified closely with the
distinguishing features of the two types of programme described in section
5.1.5 of the present chapter. The remaining nine questions as well as the
various sub-questions are used to collect additional information concerning

the type of programme used by each teacher.

The following answers are considered representative of the admi-
nistration of an individualized learning programme designed according to the
new general model for individualizing instruction: 1: yes, 3: yes, 4: yes, 8:
no, 9: yes, 10: no, 13: no, 17: yes. The following answers are considered
representative of the administration of a more traditional instruction
programme like those usually administered in the New Brunswick
educational system: I: no, 3: no, 4: no, B: yes, 9: no, 10: yes, 13: yes, 14:

yes, 17: no,

There were no systermnatic studies as to the validity of the T.S.l..

However, we assume that it is a valid instrument insofar as the items were
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selected and constructed from the common features previously identified as
characterizing each of the two types of instructional programme used in this

study.

5.6.4.1 Reliability of the Teaching Strategy Inventory.

One form of reliability, the stability of the T.S.l., was determined
by measuring agreement between the answers of the teachers in the
experimental group on the T.S.I. at first observation time (June 1976) and
the answers of the same teachers on the T.S.l. at second observation time
(November, 1978). The formula used for this was Fleiss's (1975) intra-class

correlation coefficient.

The formulais: r* = 4 X (AD -BC)- (B - CI)2
(P1 +P2) (Q1 + Q2)

According to Fleiss, the use of this formula is valid only when
observations (frequencies) are independent. It was conjectured that res-
ponses to items of the questionnaire were independent even when answered
by the same person, and hence the formula is treated as giving a useful

descriptive statistic.
Table 5.2 shows that the reliability coefficient obtained is r* = .83.
This stability estimate is interpreted as satisfactory considering the ex-

tremely long interval between the two observation times (28 months).

A copy of the Teaching Strategies Inventory is given in Appendix E.

5.6.4.2 Summary of the Answers of the Teachers in the Experimental Group

on the Teaching Strategies Inventory.

The Teaching Strategies Inventory was initially designed to be used

as an experimental control in order to verify if the teachers in the
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experimental group had indeed designed and administered individualized
learning programmes according to the new general model for individualizing
instruction proposed in this study. An essential feature of the new model is
that individual teachers may differ in their teaching strategies (individua-
lized teaching) while remaining dedicated to the general principles of
individualization of learning. Hence the replies of the four "experimental"
teachers were further inspected for differences of approach as well as

similarities.

Table 5.2: Agreement between the Answers of the Teachers in the
Experimental Group (N = 4) on nine questions of the Teaching Strategies
Inventory at First Observation Time (June, 1976) and the Answers of the
Same Teachers on the Same Test at Second Observation Time (November,
1978).

N. Subjects = 4 N. Answers = 9

YES NO

! ! |
YESIA | B AB =PI r* = 4 X (AD-BC) - (B-C)%
NO [C | D] C+D=aql (P1+P2) (Q1+Q2)

A + C = F’Z

B+D=Q2

YES NO

— ’—' . 2
YES 16 . 11 Pl=17 r*:a>qpsxnyaxmy(hm
NO 2 17] Ql=19 (17+18) (19418)
P2=18, Q2=18

r« = .83
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Some of the differences were as follows:

-Question 1.1 Two teachers mentioned only needs and motiva-
tion of their pupils, while the other two also mentioned

learning style.

-Question 1.2 Two quoted discussions with parents, and one
was prepared to obtain more information about her pupils
through discussion with them, while the other two relied on

observation and testing.

-Question 2.1 Two of the four teachers were prepared to build
ancillary course content in relation to pupils' personal expe-
riences, one quoted calculators; the other gave a general

response,

-Question 4.1 Teachers differed in regard to the extent to
which they were prepared to encourage pupil participation in
determining deviations of content from the syllabus availa-
ble. Only one teacher was prepared to deviate as much as
this.

-Question 5.1 Two teachers thought about behavioural objec-
tives, the other two did not. Regarding 5.2 one of these
invited pupil participation in stating objectives, while the
other did not.

-Question 6.1 While all agreed they would modify the order of
presentation, one based such changes on a logical sequence of
subject matter, another on children's wishes, another on
aptitude, and the remaining teacher stressed building on

existing knowledge and interests,

-Questions 11-12 These questions regarding the use and the type
of materials and media elicited a variety of responses. Two
teachers used objects available in the classroom, while two
others were prepared to use materials brought in by pupils or

brought in things themselves.
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14.1 This question elicited mention of a variety of

evaluation techniques.

15. This final question brought out very clearly that
the four teachers concerned varied a great deal in the
frequency with which they used evaluation. One said "almost
every day" and the least frequent suggested that evaluative
methods were used only five times during the experimental

period.

Some of the similarities were as follows:

-Question

-Question

-Question

-Question

~-Question

1 All the teachers in the experimental group had
given special attention to the identification of students'

individual requirements.

2 All the teachers in the experimental group had
done someting concrete in relation to the organization of the
curriculum. All the teachers, in addition to the mathematics
reference book, had used other sources in the design of the

curriculum,

6 The four teachers in the experimental group had
modified the order of presentation of the contents which was

suggested in the mathematics reference book.

8 All the teachers had permitted the students to
study different contents at different times so long as they

were related closely to the proposed curriculum.

9 All the teachers in the experimental group had
done something concrete in relation to the organization of
instruction. The four teachers had permitted their students
to achieve at different rates according to their individual

capacities.
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-Question 10 All the teachers had used a variety of teaching
techniques including lectures, small-group instruction and

individual study,

-Question 13 All the teachers had also permitted their stu-
dents to work with different educational facilities at differ-
ent times.

-Question 14 All the teachers in the experimental group had

evaluated more than one aspect of their students' progress.

-Question 17 All students were given opportunities to learn
and practise self-evaluation, mainly by comparing their work
with others, by discussing their work with the teacher, or by
correcting their answers to problems with scoring keys they

were provided with,

From this brief analysis of similarities and differences in the
answers given by the teachers in the experimental group on the Teaching

Strategies Inventory, two essential points stand out:

-The four teachers in the experimental group had done something
concrete in the design and administration of their learning programmes, in
order to accommaodate some of their students' individual requirements (see

similarities in answers to questions 1, 2, 6, 8, 9, 10, 13, 14, 17).

-The four teachers in the experimental group had also done some-
thing concrete in the design and administration of their programmes, in
order to accommodate some of their own individual requirements (see

differences in answers to questions L1, 1.2, 2.1, 4.1, 5.1, 6.1, 11, 12, 14.1, 15).

Hence, it may be assumed that the teachers in the experimental
group had indeed designed and administered individualized learning
programmes according to the new model for individualizing instruction

proposed in this study.
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5.6.4.3 Differences in Teaching Strategies between the Teachers in the

Experimental and Control Groups,

It was mentioned earlier that the Teaching Strategies Inventory
was subsequently administered to both groups of teachers (experimental and
control) and at the same observation time (28 months after the end of the
experiment) in an effort to verify whether the two groups of teachers had
indeed administered significantly different programmes: individualized
learning programmes for the teachers in the experimental group and

traditional instruction programme for the teachers in the control group.

Consequently, a Mann-Whitney U Test of differences was computed
between the scores of the teachers in the experimental and control groups
on the Teaching Strategies Inventory at second cbservation time. As shown
in Table 5.3, the differences were found to be significant and hence it may
be assumed that the teaching strategies of the experimental and control

groups differed.

5.7 Plan of the Statistical Analysis.

Various data analysis procedures were used in this study. These
procedures are presented here for the three hypotheses to be tested which,
it will be noted, have already been stated in this chapter, in sections 5.l.1,

5.1.2 and 5.1.3 respectively.

5.7.1 Hypotheses I and II.

a) The results of testing the first two hypotheses of the present
study were analysed by means of covariance analysis using the pretest
scores as the covariate. The computer programime ANCV32 (Division of
Educational Research Services of the University of Alberta, 1969) was used

to perform the analyses.
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Table 5.3: Mann-Whitney U Test of Differences between the Scores of the
Teachers in the Experimental and Control Groups on the Teaching Strategies

Inventory (Second Observation Time).

Group Score Rank
Experimental
A 8 6.5
B 8 6.5
C 9 8
D 6 5
Control
E I 1.5
F 2 3
G 1 1.5
H 4 4
Nl: 4 11246889
NZ: 4 CCCCEEEE
U=0+0+0+0=10
P =.0l4*

*Significant at the .05 level

As previously stated (see section 3.2.7 of Chapter 3), the techni-
ques of analysis of variance and covariance are now regarded as the best
means by which to evaluate the results of "methods" experiments. In this
study, a covariance approach was used on the basis that, according to
Gourlay (1953), it is better than simple analysis of variance at controlling
variability due to experimental error. It will be noted that in this study, it

was not possible to control variability due to experimental error by the more
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direct method of matching the groups of students (experimental and control)

equally,

In brief, covariance analysis was used to increase the precision of

the present study by controlling variability due to experimental error.

Essentially, the method of covariance analysis consists of taking
initial readings of a measure of any property which the experimenter
estimates may affect the results and making an adjustment on the final

readings to allow for the differences in the initial ones.

b) Post-hoc one-way analyses of covariance were also per-
formed, with reservations about the validity of the tests used, in order to

verify whether:

-the experimental treatment had a different effect on the
dependent variable (academic achievement in Mathematics for hypothesis I,
and attitudes towards Mathematics for hypothesis II) for the "weak" students
(pretest scores below the median) and for the "strong" students (pretest

scores above the median).

-the control treatment had a different effect on the dependent
variable (academic achievement in Mathematics for hypothesis I, and
attitudes towards Mathematics for hypothesis II) for the "weak" students
(pretest scores below the median) and for the "strong" students (pretest

scores abave the median).

-there were significant differences between the effect of the
experimental treatment and the effect of the control treatment on the
dependent variable (academic achievement in Mathematics for hypothesis I,
and attitudes towards ivlathematics for hypothesis II) for the "weak"

students.

-there were significant differences between the effect of the
experimental treatment and the effect of the control treatment on the
dependent variable (academic achievement in Mathematics for hypothesis I,
and attitudes towards Mathematics for hypothesis 1I) for the "strong"

students.
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5.7.2 Hypothesis III,

a) The results of testing the third hypothesis in the present
study were analysed by means of a Mann-Whitney U test. This procedure
was used as an alternative to the parametric T test. The Man-Whitney U
test is described by Siegel (1956).

b) For interest, a covariance analysis of these results was also

computed.

In conclusion, it will be noted that the level of significance for all

the tests used in this study was fixed at 0.05.
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CHAPTER 6

PRESENTATION AND ANALYSIS OF RESULTS
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The main purpose of this chapter is to present and analyse the
results obtained in testing each of the three hypotheses of the final
experiment. FEach research hypothesis in rephrased in null form for the

purposes of statistical testing.

6.1 Effects on Students' Academic Achievement.

Hypothesis It The academic achievement of students who have
been involved in individualized learning
programmes of Mathematics designed according
to the new model is not different from that of
students involved in more traditional

programmes.

As mentioned in Chapter 5 (see section 5.6.l), a standardized
Mathematics achievement test developed by the Montreal Catholic School
Commission was used to test the first research hypothesis, Table 6.1 reports
the means and standard deviations of the achievement test scores obtained

hy the students in the experimental and control groups.

6.1.1 Analysis of Results for Hypothesis I,

The results obtained in testing the first hypothesis were analysed
by means of a two-way analysis of covariance using the pretest scores as the
covariate. The two factors studied were the teaching methods and the

schools.

The F tests for the main effects as well as for the interaction
effects are presented in table 6.2. A study of this table indicated that the
differences obtained between the scores of the students in the experimental
group and those of the students in the control group on the Mathematics

achievement test are significant and that there is sufficient evidence to
reject the null hypothesis at a .00l level of significance. The results of the
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analysis are in the direction of the first stated hypothesis since the scores
obtained by the students in the experimental group on the Mathematics
achievement test are higher than those obtained by the students in the

control group.

Table 6.1 Means and Standard Deviations of the Mathematics Achievement

Test Scores Obtained by the Students in the Experimental and Control

Groups,
Pretest Posttest
Group N M sD N M sD
Experimental
A 26 17.31 4.81 26 23.77 5.19
B 27 16.33 5.05 27 23.33 6.26
C 24 16.33 4.74 24 21.88 6.07
D 17 16.12 5.56 17 22.41 6.07
TOTAL 94 16.56 4.97 94 22.91 5.56
Control
£ 25 16.68 5.47 25 19.04 7.89
F 26 16.08 5.49 26 18.54 6.96
G 24 15.17 5.39 24 17.25 6.23
H 18 13.94 5.77 18 17.28 6.87

TOTAL 93 15.59 5.51 93 18.31 6.73
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Table 6.2: Two-Way Analysis of Covariance for the Students in the

Experimental and Control Groups on the Mathematics Achievement Test,

Source SS df MS F
Teaching Methods 641.99 1 641.99 40.89*
Schools 38.47 2 19.23 1.22
Interaction 2.98 2 1.49 0.09
Error Within 2827.51 180 15.70

Totals 3510.95 185

*significant at the .001 level
Table 6.2 also indicates that there is no significant difference

between schools and no significant interaction between the two factors of

the design.

6.1.2 "Post Hoc" Analyses of Results for Hypothesis I.

As mentioned in section 5.7.1 of Chapter 5, "post hoc" analyses of

results were performed for hypothesis I, in order to verify whether:

-the superiority of the students in the experimental group over the
students in the control group on the Mathematics achievement test (see

Table 6.2) is confirmed for both the "weak" and the "strong" students.

-the experimental treatment is more effective at enhancing acade-

mic achievement for the "weak" students or for the "strong'' students,
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In order to perform these analyses, the students in both the
experimental and control groups were classified as being "weak" (pretest
scores below the median) or "strong" (pretest scores above the median).
Thus, as is suggested by Winer (1970, p. 594), the covariate (pretest scores)
was used as a classification factor. It will be noted however, that unlike
Winer, the experimenter in the present study has also used the M as

a covariate while analysing the results,

The means and standard deviations of the Mathematics achieve-
ment test scores obtained by the "weak" and "strong" students in the
experimental and control groups are presented in Table 6.3. While studying
this table, it is to be noted that the means of the pretest scores in the
experimental and control groups for both the "weak" and "strong" categories
are close together, while the means of the post-test scores have widened.
Regression effects may have contributed to this widening; moreover, the
normality of distribution in either tail group is questionable. Despite the
possible invalidity of the covariance test in the circumstances, it is included

for interest,

Table 6.3: Means and Standard Deviations of the Mathematics Achievement
Test Scores Obtained by the Weak Students (Pretest Scores below the
Median) and the Strong Students (Pretest Scores above the Median) in the

Experimental and Control Groups.

Median Pretest Posttest

Group N M 5D N M 5D

Experimental 16.66

Weak 45 12.28 2.32 45 19.04 3.86
Strong 49 20.49 3.08 49 26.46 4.39
Control 14.86

Weak 45 11.04 2.18 45 14.02 4.79

Strong 48 19.83 4.09 48  22.33 5.74
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a) Comparison between the experimental and control groups

("weak" and "strong" students).

A study of Table 6.4 indicates that the differences obtained
between the Mathematics achievement test scores of the "weak" students in
the experimental group and those of the "weak" students in the control
group are significant. These results, as shown by the multiple classification

analysis (see Table 1, Appendix I), are in favour of the experimental group.

Table 6.4: One-Way Analysis of Covariance for the Weak Students (Pretest
Scores below the Median) in the Experimental Group and the Weak Students
(Pretest Scores below the Median) in the Control Group on the Mathematics

Achievement Test,

Source SS df MS F
Between Groups 567.51 1 567.51 33.59%
Covariates 199.10 1 199.10 11.78%
Explained 766 .61 2 383.30 22.68%
Error Within 1469.78 87 16.89

Total 2236.40 89

*significant at the .001 level

A study of Table 6.5 also indicates that the differences obtained
between the Mathematics achievement test scores of the "strong" students
in the experimental group and those of the "strong" students in the control
group are significant. These results, as shown by the multiple classification
analysis (see Table 2, Appendix I), are also in favour of the experimental

group.
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Table 6.5: One-Way Analysis of Covariance for the Strong Students (Pretest
Scores above the Median) in the Experimental Group and the Strong Students
(Pretest Scores above the Median) in the Control Group on the Mathematics

Achievement Test,

Source SS df MS F
Between Groups 414.79 1 414.79 28.63*
Covariates 1117.23 1 1117.23 77.12*%
Explained 1532.03 2 766,01 52.88%
Error Within 1361.63 94 14.48

Total 2893.67 96

*significant at the .001 level

On the basis of these findings (see Tables 6.4 and 6.5), it seems
reasonable to conclude as to the superiority of the students in the
experimental group over the students in the control group on the
Mathematics achievement test, and this for both the "weak" and "strong"

categories.

b) Comparison between the "weak" and "strong" categories in

both the experimental and control groups.

A study of Table 6.6 indicates that the differences obtained
between the Mathematics achievement test scores of the "weak" students
and those of the "strong" students in the experimental group are significant.
These results are in favour of the "strong" students, as thereby shown by the
multiple classification analysis (see Table 3, Appendix I), suggesting that the
experimental treatment is more effective at enhancing academic

achievement for the "strong" students. However, if one studies Table 6.7,
one realizes that the differences obtained between the Mathema-
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tics achievement test scores of the "weak" students and those of the
"strong" students in the control group are also significant and, as shown by
the multiple classification analysis (see Table 4, Appendix I), they also are in

favour of the "strong" students,

Therefore, one cannot reasonably conclude that the experimental
treatment is more effective at enhancing academic achievement for the

"strong" category.

Table 6.6: One-Way Analysis of Covariance for the Weak Students (Pretest
Scores below the Median) and the Strong Students (Pretest Scores above the

Median) in the Experimental Group on the Mathematics Achievement Test.

Source SS df MS F

Individualized

Instruction 1293.20 1 1293.20 103.25*%
Covariates 444.41 1 444.41 35.48%
Explained 1737.62 2 868.81 69.37%
Error Within 1139.69 91 12.52

Total 2877.31 93

*significant at the .001 level
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Table 6.7: One-Way Analysis of Covariance for the Weak Students (Pretest
Scores below the Median) and the Strong Students (Pretest Scores above the

Median) in the Control Group on the Mathematics Achievement Test.

Source 5SS df MS F

Traditional

Instruction 1604.31 1 1604.31 84.37*%
Covariates 852.30 1 852.30 44.,82%
Explained 2456.61 2 1228.30 64.59%
Error Within 1711.34 90 19.01

Total 4167.95 92

*significant at the .001 level

6.1.3 Hypothesis I: Summary.

The data of the present study show that the academic achievement
of students who have been involved in individualized learning programmes
designed according to the new general model is higher than that of students
involved in more traditional programmes, and this for both the "weak" and
"strong" categories. However, the data do not show that the experimental
treatment is more effective at enhancing academic achievement for one

category or the other of students ("weak" or "strong").



6.2 Zffects on Students' Attitudes towards a Subject.

Hypothesis II:

alized

learning programmes
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The students who have been involved in individu-

of Mathematics

designed according to the new model do not have

attitudes towards Mathematics different from

those of the students involved in more tradi-

tional programmes.

As mentioned in Chapter 5 (see section 5.6.2), a Subject Perception

Test developed by the author was used to test the second research

hypothesis, Table 6.8 reports the means and standard deviations of the

numerical values assigned by the students in the experimental and control

groups on the Subject Perception Test,

Table 6.8: Means and Standard Deviations of the Numerical Values Assigned

by the Students in the Experimental and Control Groups on the Subject

Perception Test.

Pretest Posttest
Group N M SD N M sD
Experimental
A 26 4,73 2.81 26 5.04 2.79
B 27 5.30 2.64 27 7.04 1.97
C 24 6.75 1.87 24 7.92 0.41
D 17 6.29 2.23 17 6.71 1.26
TOTAL 94 5.69 2.54 94 6.64 2.16
Control
= 25 6.64 1.80 25 5.40 2.14
F 26 5.15 2.27 26 5.38 2.53
G 24 6.42 2.10 24 5.88 1.98
H 18 6.56 2.06 18 5.44 1.95
TOTAL 93 6.15 2.13 93 5.53 2.16
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6.2.1 Analysis of Results for Hypothesis 11,

The results obtained in testing the second hypothesis were analysed
by means of a two-way analysis of covariance using the pretest scores as the
covariate. The two factors studied were the teaching methods and the

schools,

The F tests for the main effects as well as for the interaction
effects are presented in Table 6.9. A study of this table indicates that the
differences obtained between the numerical values assigned by the students
in the experimental group and those assigned by the students in the control
group on the Subject (Mathematics) Perception Test are significant and that
there is sufficient evidence to reject the null hypothesis at the .001 level of
significance. The results of the analysis are in the direction of the stated
hypothesis since the numerical values assigned by the students in the
experimental group on the Subject (Mathematics) Perception Test are higher

than those assigned by the students in the control groups #7 "= Fos  Toewd

Table 6.9: Two-Way Analysis of Covariance for the Students in the

Experimental and Control Groups on the Subject Perception Test.

Source 5SS df MS F
Teaching Methods 79.81 1 79.81 22.54%*
Schools 17.79 2 8.89 2.51
Interaction 6.40 2 3.20 0.90
Error Within 637.90 180 3.54

Total 741.90 185

*significant at the .001 level
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Table 6.9 also indicates that there is no significant difference
between schools and no significant interaction between the two factors of

the design.

6.2.2 "Post Hoc" Analyses of Results for Hypothesis Il

As mentioned in section 5.7.2 of Chapter 5, "post hoc'" analyses of

results were performed for hypothesis II, in order to verify whether:

-the superiority of the students in the experimental group over the
students in the control group on the Subject Perception Test (see Table 6.9)

is confirmed for both the "weak" and the "strong" students.

-the experimental treatment is more effective at producing positive

attitudes towards a subject for the "weak" or for the "strong" students.

In order to perform these analyses, the students in both the
experimental and control groups were classified as being "weak" (pretest
scores below the median) or "strong" (pretest scores above the median).
Thus, as was the case earlier (see section 6.1.2), the covariate (pretest
scores) was used as a classification factor and as a control in the statistical

analyses (covariance analyses).

The means and standard deviations of the numerical values assi-
gned by the "weak" and the "strong" students in the experimental and
control groups on the Subject Perception Test are presented in Table 6.10.
While studying this table, it is to be noted that the means of the pretest
numerical values in the experimental and control groups for both the "weak"
and "'strong" categories are close together, while the means of the posttest
numerical values have widened. Regression effects may have contributed to
this widening; moreover, the normality of distribution in either tail group is
questionable, Despite the possible invalidity of the covariance test in the

circumstances, it is included for interest,
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Table 4.,10: Means and Standard Deviations of the Numerical Values
Assigned by the Weak Students (Pretest Numerical Values below the Median)
and the Strong Students (Pretest Numerical Values above the Median) in the

Experimental and Control Groups on the Subject Perception Test.

Median Pretest Posttest

Group N v ) N ™ S5

Experimental 4.51

Weak 43 3.37 1.96 43 5.74 2.59
Strong 51 7.64 .48 51 7.41 1.32
Control 6.74

Weak 40 4.12 1.74 40 4.87 2.16
Strong 53 7.67 47 53 6.01 2.04

a) Comparison between the experimental and control groups

("weak" and "strong" students).

A study of Table 6.11 indicates that the differences obtained
between the numerical values assigned by the "weak" students in the
experimental group and those assigned by the "weak' sutdents in the control
group on the Subject Perception Test are significant. These results, as
shown by the multiple classification analysis (see Table 5, Appendix I), are in

favour of the experimental group.



Table 6.11: One-Way Analysis of Covariance for the Weak Students (Pretest
Numerical Values below the Median) in the Experimental Group and the
Weak Students (Pretest Numerical Values below the Median) in the Control
Group on the Subject Perception Test.

Source 5SS df MS F
Between Groups 15.65 1 15.65 3.46%
Covariates 102.71 1 102.71 22.71%%
Explained 118.37 2 59.18 13.08%*
Error Within 361.84 80 4.52

Total 480.21 82

* significant at the .066 level
** significant at the .001 level

A study of Table 6.12 also indicates that the differences between
the numerical values assigned by the "strong" students in the experimental
group and those assigned by the "strong' students in the control group on the
Subject Perception Test are significant. These results, as shown by the
multiple classification analysis (see Table 6, Appendix I), are also in favour

of the experimental group.

On the basis of these findings (see Tables 6.11 and 6.12), it seems
reasonable to conclude as to the superiority of the students in the
experimental group over the students in the control group on the Subject

Perception Test, and this for both the "weak" and "strong" categories.
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Table 6.12: One-Way Analysis of Covariance for the Strong Students
(Pretest Numerical Values above the Median) in the Experimental Group and
the Strong Students (Pretest Numerical Values above the Median) in the

Control Group on the Subject Perception Test.

Source SS df MS F
Between groups 50.42 1 50.42 18.40*
Covariates 28.54 1 28.54 10.41%*
E xplained 78.97 2 39.48 14.40*
Error Within 276.78 101 2.74

Total 355.76 103

* significant at the .001 level
** significant at the .002 level

b) Comparison between the "weak" and "strong" cateqories in
p g g

both the experimental and control groups.

A study of Table 6.13 indicates that the differences obtained
between the numerical values assigned by the "weak" students and those
assigned by the "strong" students in the experimental group on the Subject
Perception Test, are significant. These results, as shown by the multiple
classification analysis (see Table 7, Appendix I), are in favour of the "weak"
students, thereby suggesting that the experimental treatment is more
effective at producing positive attitudes towards a subject for the "weak"
students. However, if one studies Table 6.14, one realizes that the
differences obtained between the numerical values assigned by the "weak"
students and those assigned by the "strong" students in the control group on
the Subject Perception Test are also significant and, as shown by the
multiple classification analysis (see Table 8, Appendix I), in favour of the

"weak" students.,
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Table 6.13: One-Way Analysis of Covariance for the Weak Students (Pretest
Numerical Values below the Median) and the Strong Students (Pretest
Numerical Values above the Median) in the Experimental Group on the

Subject Perception Test,

Source 55 df MS F

Individualized

Instruction 64.87 1 64.87 20.19*%
Covariates 78.14 1 78.14 24,32%
Explained 143.02 2 71.51 22.25%
Error Within 292.39 91 3.21

Total 435.41 93

* significant at the .001 level

Table 6.14: One-Way Analysis of Covariance for the Weak Students (Pretest
Numerical Values below the Median) and the Strong Students (Pretest
Numerical Values above the Median) in the Control Group on the Subject

Perception Test,

Source SS df MS F
Traditional

instruction 29.82 1 29.82 7.63%
Covariates 47.97 1 47.97 12.28*%*
E xplained 77.79 2 38.89 9.96% %
Error Within 351.38 90 3.90

Total 429.18 92

* significant at the .007 level
** significant at the .001 level
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Therefore, one cannot reasonably conclude that the experimental
treatment is more effective at producing positive attitudes towards a
subject for the "weak" students. It will be noted that the differences
obtained between the "weak" and the "strong" students (in favour of the
"weak" category) may be explained by the phenomenon of regression towards

the mean.

6.2.3 Hypothesis II: Summary.

The data of the present study show that the students who have
been involved in individualized learning programmes designed according to
the new general model have more positive attitudes towards iMathematics
than the students involved in more traditional programmes, and this for both
the "weak" and "strong" categories, However, the data do not show that the
experimental treatment is more effective at producing positive attitudes
towards a subject for one category or the other of students ("weak" or

"strong").

6.3 Effects on Teachers' Attitudes towards Students.

As mentioned in Chapter 5 (see section 5.6.3), the Minnesota
Teacher Attitude Inventory developed by Cook, Leeds and Callis (1951) was
used to test the third research hypothesis. Table 6.15 reports the means and
standard deviations of the Minnesota Teacher Attitude Inventory scores
obtained by the teachers in both the experimental and control groups. While
studying this table, it is interesting to note that there is a large difference
between the mean of the pretest scores in the experimental group and that
of the pretest scores in the control group. As shown in Table 6.16, this

difference is significant and in favour of the experimental group.
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Table 6.15: Means and Standard Deviations of the Minnesota Teacher
Attitude Inventory Scores obtained by the Teachers in the Experimental and

Contro! Groups.

Pretest Posttest
Group N M SD N M SD
Experimental 4 24,50 31.75 4 42.50 36.63
Control 4 -16.25 20.98 4 -12.25 18.41

Table 6.16: Mann-Whitney U Test of Differences between the Pretest
Scores of the Teachers in the Experimental and Control Groups on the

Minnesota Teacher Attitude Inventory.

Group Pretest Rank

Experimental

A +21 7

B 00 5

C +06 6

D +70 8
Control

E -02 3

F -46 1

G ~-01 4

H -16 2
le 4 -46 -16 -02 -01 00 +06 +21 +70
N2= 4 c Cc Cc C E E E K
U=0+0+0+0=0
P = .0i4*

*significant at the .05 level
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Since The Minnesota Teacher Attitude Inventory was administered for
the first time (pretest) after the implementation (training) of the new
general model and since the assignment of teachers to groups (experimental
and control) was rnade at random and before the implementation of the
model, it may be assumed that the training in the new madel has produced a
change in the attitudes of the teachers (experimental group) towards their

students,

One must therefore consider the possibility that this change in
teachers' attitudes towards students is partly responsible with the use of the
new model itself, for the changes observed after the experimentation in
students' academic achievement (see section 6.1) and students' attitudes

towards a subject (see section 6.2).

6.3.1 Analysis of Results for Hypothesis III.

The results obtained in testing the third hypothesis were analysed by
means of the Mann-Whitney U Test,

The U test of differences between the pretest-posttest gain scores of
the teachers in both the experimental and control groups is presented in
Table 6.17.

A study of this table indicates that the differences obtained between
the pretest-posttest gain scores of the teachers in the experimental group
and those obtained by the teachers in the control group on the Minnesota
Teacher Attitude Inventory are significant and that there is sufficient
evidence to reject the null hypothesis at the .05 level of significance. The
results of the analysis are in the direction of the stated hypothesis since the
pretest-posttest gain scores obtained by the teachers in the experimental
group are higher than those obtained by the teachers in the control group on

the Minnesota Teacher Attitudes Inventory.
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Table 6.17: Mann-Whitney U Test of Differences between the Pretest-
Posttest Gain Scores of the Teachers in the Experimental and Control

Groups on the Minnesota Teacher Attitude Inventory.

Group Pretest Posttest Gain score Rank
Experimental
A +21 +40 +19 6)
B 00 +20 +20 )
C +06 +15 +09 (5)
D +70 +95 +25 (8)
Control
E -02 +03 +5 (3
F -46 -43 +3 (2)
G -01 +01 +2 (1)
H -16 -10 +6 (4)
le 4 3 5 6 9 19 20 25
N2: 4 c Cc Cc C E E &£ E
U=0+0+0+0=0
P = .0l4*

*significant at the .05 level

These results strongly suggest that the use (for the design and
administration of individualized learning programmes) of the new general
model by the teachers in the experimental group is partially responsible for

the change (positive) in their attitudes towards students.



6.3.2 "Post Hoc" Analysis of Results for Hypothesis 111,

As mentioned in section 5.7.3 of Chapter 5, a covariance analysis
of results was also performed far interest. The findings are shown in Table
6.18.

A study of this table indicates that the results are not significant
at the .05 level of significance. Obviously however, there is not much
difference between the findings of the Mann-Whitney U Test shown in Table
6.17 if F(.10) is quoted as a substitute for a one-tailed T test at the .05

level.

Table 6.18: Covariance Analysis of the Minnesota Teacher Attitude

Inventory

Source SS df Variance F F(.05) F(.10)
Teaching

Methods 115.94 1 115.94 5.86 6.61 4.06
Within Groups 98.82 5 19.76

Total 214.76 6

6.3.3 Hypothesis IIl: Summary.

The data of the present study show that the teachers who have
been involved in individualized learning programmes designed according to
the new general model, have mare positive attitudes towards students than
those involved in more traditional programmes. These data also show that
the training in the new model has produced a change in the attitudes of the

teachers (experimental group) towards their students.
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CHAPTER 7

SUMMARY AND CONCLUSIONS
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7.1 Summary of the Study.

7.1.1 Objects of the Study.

The main objects of this study were:

a) to review and classify the main procedures commonly used
for the purpose of individualizing or helping to individualize instruction, and

study their effectiveness in terms of their educational outcomes.

b) to develop a general inodel for inidividualizing instruction
which emphasizes flexibility by means of alternatives in order to allow each
individual teacher to design his own individualized learning programme
according to his own individual requirements and above all, according to the

particular situation in which he is placed.
c) to implement and assess the effectiveness of the general

model in terms of its effects on students' academic achievement, students'

attitudes towards a subject and teachers' attitudes towards students,

7.1.2 A Classification and Analysis of Procedures for Individualizing

Instruction.

The main procedures commonly used, particularly in the last two
decades, for the purpose of individualizing instruction were analysed and
classified under five major categories: those centred on organizational
patterns; those centred on curriculum development; those centred on the
instructional process; those centred on educational facilities; and those

student-centred,

Having studied the state-of-the-art in individualized instruction,

the conclusion was reached that:
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a) all the procedures analysed are directed toward fitting the
teaching to the learner (individualized learning) and none is directed toward

fitting the teaching method to the teacher (individualized teaching).

b) all the procedures analysed achieve individualization in diff-
erent respects and in different ways, each of those having its uses and its
limitations. Clearly, the most important limitation of the majority of
procedures for individualizing learning is encountered in their implementa-
tion. Indeed, most procedures have very specific and predetermined
requirements which might cause practical problems as regards organization,

structure, material, time, space, funds and personnel.

7.1.3 Evidence of Effects of Procedures for Individualizing Instruction.

A review of research findings concerning the effects in terms of
educational outcomes of procedures for individualizing instruction (learning)
was made in an effort to make observations that could help in the design of
a meaningful assessment of the effectiveness of a new general model for

individualizing instruction.

The conclusion was that, although research studies concerning the
effectiveness of procedures for individualizing instruction are scanty, it
does appear that in general these procedures do not result in detrimental
effects on educational outcomes. Overall, the research indicates that with
respect to the cognitive domain, the majority of procedures for individuali-
zing instruction are at least as good as, and sometimes better than more
traditional procedures in producing Learning. In relation to the affective
domain, research results are less conclusive. Nevertheless, it seems
reasonable to assume that procedures for individualizing instruction

generally can produce positive attitudes among both students and teachers.
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7.1.4 The Pilot Study.

A pilot study was done in an effort to justify the theoretical and
practical elements proposed in the new general model for individualizing
instruction, and to perfect the experimental plan used to test the new

model,

7.1.4.1 The Pilot General Model for Individualizing Instruction.

The pilot general model for individualizing instruction was made up
of four distinct sections: the first introduced the main competences
required of a teacher in the design and administration of an individualized
learning programme; the second proposed three steps for the design of an
individualized learning programme; the third proposed six steps for the
administration of an individualized learning programme; and finally, the
fourth section summarized the necessary components for an effective

individualized learning programme.

7.1.4.2 The Pilot Experiment.

A pilot experiment was carried out for the purpose of assessing the

effectiveness of the proposed general model for individualizing instruction.

7.1.4.2.1 Hypotheses.

There were three research hypotheses:

I. Effects on students' academic achievement: the academic
achievement of students who have been involved in individualized learning
programmes is higher than that of students involved in more traditional

programmes.



IL. Effects on students' attitudes towards a subject: the students
who have been involved in individualized learning programmes have more
positive attitudes towards a subject than the students involved in more

traditional programmes.

IfI. Effects on teachers' attitudes towards students: the teachers
who have been involved in individualized learning programmes have more
positive attitudes towards students than the teachers involved in more

traditional programmes.

7.1.4.2.2 Research Design.

The basic research design employed in the pilot study is the quasi-
experimental "Non-equivalent Control Group Design" proposed by Campbell
and Stanley (1963).

This particular research design was selected on the basis of its
recognized efficiency in controling the major factors jeopardizing the

internal validity of such studies.

7.1.4.2.3 Samples.

The samples for the pilot study consisted of 274 students in the
fourth, fifth and sixth grades, and 12 teachers distributed in four different
schools in School District Number Thirteen, Moncton, New Brunswick,

Canada.

Six classes (two in each of the three grades) composed of 137
students were chosen to represent the experimental group. The remaining
six classes (two in each of the three grades) also composed of a total of 137
students represented the control group. In both groups, experimental and
control, one classroom in each of the three grades was assigned to French,

and one class also in each of the three grades was assigned to Mathematics.



7.1.4.2.4 Implementation of the Pilot General Model.

The main purpose of the implementation was to provide the
teachers in the experimental group with appropriate training in the design
and administration of an individualized learning programme according to the

proposed pilot general model.

The implementation of the pilot general model was carried out by
the experimenter over a period of ten weeks by means of lectures,
discussions, practical assignments and answers to questions asked. The
content of the implementation included the four general sections of the

pilot general model.

During the same period of time, the teachers in the control group
were provided with a weekly seminar dealing mainly with subjects related to
the teaching-learning process. The main reason for providing the teachers
in the control group with such an activity was to bring a minimal

experimental control to the well known "Hawthorne effect".

7.1.4.2.5 Experimental Procedure and Data Collection.

The main purpose of the pilot experiment which was carried out
over a period of four months, was to assess the effectiveness in terms of
educational outcomes of the proposed pilot general model for individualizing
instruction. It consisted of the administration of instructional programmes
by both groups of teachers: individualized learning programmes by the
teachers in the experimental group and traditional instruction programmes

by the teachers in the control group.

Measuring instruments used to collect the data in the pilot study
were administered twice, at the beginning and at the end of the pilot

experiment. All the instruments were administered in groups.



7.1.4.2.6 Instruments.

Three major instruments were used to collect data for the pilot
study: standardized achievement tests in French and Mathematics devel-
oped by the Montreal Catholic School Commission; the Subject Perception
Test developed by the author; and the Minnesota Teacher Attitude Inventory
developed by Cook, Leed and Callis (1951).

The standardized achievement tests in French and Mathematics
were administered to the students to test the first hypothesis. The Subject
Perception Test was also administered to the students to test the second
hypothesis. The Minnesota Teacher Attitude Inventory was administered to

the teachers to test the third hypothesis.

7.1.4.2.7. Analysis of Data.

The results of testing the three hypotheses of the pilot study were
all analysed by means of one-way covariance analyses using the pretest
scores as the covariate. The computer programsm used to perform the

analyses is the BMD on programese edited by W.S. Dixon (1974).
The level of significance for all the analyses performed in the pilot

study was fixed at .05.

7.1.4.2.8 The Findings.

The main findings of the pilot study based on the testing of the

three research hypotheses were:

a)  That the academic achievement (French and Mathematics) of
the students who have been involved in individualized learning programmes

is not higher than that of students involved in more traditional



programmes. But there was some evidence that the experimental method

was more efficient in this respect for younger students.

h) That the students who have been involved in individualized
learning programmes do not have more positive attitudes towards a subject
(French and Mathematics) than the students involved in more traditional
programmes. There was a disturbing finding that all mean attitudes of

groups deteriorated.

c) That the teachers who have been involved in individualized
learning programmes do not have more positive attitudes towards students
than the teachers involved in more traditional programmes, though an
improvement was recorded for the first group while a fall was measured for

the second.

7.1.4.2.8 Conclusions.

In the pilot study, a general model for individualizing instruction

was introduced and some of its educational outcomes were tested.

On the basis of the main findings, the conclusion was reached that
the pilot general model for individualizing instruction introduced in the pilot
study had not proved effective in guiding teachers to design and administer
individualized learning programmes producing more positive educational

outcomes than those produced by more traditional instruction programmes.

A review of the main limitations and weaknesses of the pilot study
(pilot general model and pilot experiment) was also made in an effort to
identify some of the major elements that served in the elaboration of a new
general model for individualizing instruction and in the establishment of the
new experimental plan which was used to assess the effectiveness of the

new general model.
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7.1.5 The New General Model for Individualizing Instruction.

The new general model for individualizing instruction was then

introduced.

7.1.5.1 Theoritical Foundations.

7.1.5.1.1 An Analysis of Current Maodels.

A brief analysis of current models of individualization was made.

From this brief analysis, four essential points stood out, they are:

-All models aim at fitting the teaching to the learner.

-Few models adequately utilize the known social forces in learning.

-Still fewer models adequately consider the role of the teacher in

the act of individualization.

-None has yet tackled the basic problem of fitting the teaching

method to the teacher.

7.1.5.1.2 Purpose of the General Model.

From the brief analysis of current models of individualization, an
urgent need was deduced for a general model aimed at understanding
individualized teaching and at the same time catering to individualized
learning. The main purpose of the model was to provide teachers with the
opportunity to exercise their particular strengths in teaching and a chance
to compensate in some way for their individual weaknesses, and this without

heing prejudicial to the individual learner.



The approach selected to achieve this purpose was to provide
teachers with a flexible guide allowing them to design and administer
individualized learning programmes according to their individual
requirements, and above all according to the particular situations in which

they are placed.

7.1.5.1.3 The General Model: Assumptions.

Six basic assumptions underlying the decision to propose a general

model for individualizing instruction were also presented and discussed.

7.1.5.2 Conceptual Framework of the Model.

From the six basic assumptions presented in the previous sections,
a model of instructional congruence was spelt out. By this is meant the
optimal classroom conditions are attained when there is congruence between
the four elements in the individualized instruction system. These are the
teacher's characteristics, the teaching method, the learning strategy and the

learners' characteristics.

Following formulation of the model of instructional congruence,
certain deductions were made, some of them pointing out possible effects of

such a model.

Finally, the six inviolable principles included in the new model
were presented. These are, the creation and maintenance of a favourable
climate for individualization, a statement of the philosophy of the educa-
tional programme, the identification of students' individual differences, the
organization of the curriculum, the organization of instruction and the

students' evaluation.
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7.1.5.3 Practical Application of the New Model.

The six principles included in the conceptual framework of the new
model were translated into operational elements and presented in the form

of a decision-making process involving six different but progressive stages.

In each one of the six stages questions are asked and decisions have
to be made in relation to the design and administration of an individualized
learning programme. In order to guide the teacher in making the necessary
and relevant decisions in each one of the six stages, provision is made for
alternatives, general guidelines, specific guidelines and practical

suggestions.

7.1.6 The Experiment,

An experiment was carried out for the purpose of assessing the

effectiveness of the new general model for individualizing instruction.

7.1.6.1 Hypotheses.

There were three research hypotheses:

I. Effects on students academic achievement: the academic
achievement of the students who have been involved in individualized
learning programmes of Mathematics designed according to the new general
model proposed in the present study is higher than that of students involved

in traditional programmes of Mathematics.

1I. Effects on students' attitudes towards a subject: the students
who have been involved in individualized learning programmes of
Mathematics designed according to the new general model proposed in this
study, have more positive attitudes towards Mathematics than the students

involved in traditional programmes of Mathematics.



III. Effects on teachers' attitudes towards students: the teachers
who have been involved in individualized learning programmes of
Mathematics designed according to the new general model proposed in this
study, have more paositive attitudes towards students than the teachers

involved in traditional programmes of Mathematics.

7.1.6.2 Research Design.

As was the case with the pilot study, the basic research design used
in the present study is the quasi-experimental "Non-equivalent Control

Group Design" proposed by Campbell and Stanley (1963).

7.1.6.3 Samples.

The samples for the study consisted of 187 students and eight (8)
teachers in the fifth grade distributed in three different schools in School

District Number Thirteen, Moncton, New Brunswick, Canada.
Four classes composed of 94 students were chosen to represent the

experimental group., The remaining four classes composed of 93 students

represented the control group.

7.1.6.4 Implementation of the New General Model,

The main purpose of the implementation was to provide the
teachers in the experimental group with appropriate training in the design
and administration of an individualized learning programme according to the

new general model proposed in this study.

The implementation of the new model was carried out by the
experimenter over a period of ten weeks by means of lectures, discussians,

practical assignments and answers to questions asked.
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During the same period of time, the teachers in the control group
were provided with a weekly seminar dealing with subjects related to the
teaching-learning process. This seminar was introduced to bring a minimal

experimental control to the well known "Hawthorne effect".

7.1.6.5 Experimental Procedure and Data Collection.

The main purpose of the experiment which was carried out over a
period of six months, was to assess the effectiveness of the new general
model for individualizing instruction. It consisted of the administration of
two types of instructional programine by two groups of teachers: individua-
lized learning programmes by the teachers in the experimental group and

traditional instruction programmes by the teachers in the control group.

Measuring instruments used to collect the data in the study were
all administered in groups. The same instruments were administered under

similar conditions to both the experimental and the control groups,

7.1.6.6 Instruments,

Four major instruments were used to collect data for the present
study: a Mathematics achievement test developed by the Montreal Catholic
School Commission; the Subject Perception Test developed by the author;
the Minnesota Teacher Attitude Inventory developed by Cook, Leed and
Callis (1951); and the Teaching Strategies Inventory developed by the

author,

The Mathematics achievement test was administered twice to the
students in both the experimental and the control groups to test the first
hypothesis. The Subject Perception Test was also administered twice to the
students in both groups to test the second hypothesis. The Minnesota
Teacher Attitude Inventory was administered twice to the teachers in both

the experimental and the control groups to test the third hypothesis. The



Teaching Strategies Inventory was initially administered to the teachers in
the experimental group in order to verify whether they had indeed designed
and administered individualized learning programmes according to the model
proposed in this study; it was subsequently administered to both groups of
teachers (experimental and control) in an effort to verify whether the two
groups of teachers had indeed administered significantly different

programmes.

7.1.6.7 Analysis of Data.

Hypothesis I:  The results of testing the first hypothesis were
analysed by means of a two-way analysis of covariance using the pretest
scores as the covariate. The two factors studied were the teaching methods
and the schools. "Post hoc" one-way covariance analyses were also

performed, with reservations about the validity of the test used.

Hypothesis II: The results of testing the second hypothesis were
analysed by means of a two-way analysis of covariance using the pretest
scores as the covariate. The two factors studied were the teaching methods
and the schools. "Post hoc" one-way covariance analyses were also

performed, with reservations about the validity of the test used.
Hypothesis III: The results of testing the third hypothesis were
analysed by means of a Mann-Whitney U test. A covariance analysis of the

results was also performed for interest.

The level of significance for all the tests used in this study was
fixed at .05.

7.1.6.8 The Findings.

The main findings of the present study based on the testing of the

three research hypotheses were:
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a)  That the academic achievement (Mathematics) of students
who have been involved in individualized learning programmes designed
according to the new general model proposed in this study is higher than
that of students involved in more traditional programmes, and this for both
the "weak" and "strong" categories. HHowever, the data did not show that
the experimental treatment is more effective at enhancing academic

achievement for one category or the other of students ("weak" or "strong").

b) That the students who have been involved in individualized
learning programmes designed according to the new general model, have
more positive attitudes towards Mathematics than the students involved in
more traditional programmes, and this for both the "weak" and "strong"
categories, However, the data did not show that the experimental
treatment is more effective at producing positive attitudes towards a

subject for one category or the other of students ("weak" or "strong'").

c) That the teachers who have been involved in individualized
learning programmes designed according to the new general model have
more positive attitudes towards students than the teachers involved in more

traditional programmes.
From the data of the present study, it was also assumed:

-that the teachers in both the experimental and control groups have

indeed designed and administered different instructional programmes.

-that the teachers in the experimental group have designed and
administered individualized learning programmes according to the new

general model for individualizing instruction proposed in this study.

-that the training in the new general model has produced a change
(positive) in the attitudes of the teachers (in the experimental group)

towards their students,



7.2 Conclusions.

In the present study, a new general model for individualizing
instruction was developed and implemented and some of its effects were
tested. This model is different from most models of individualization as

regards its purpose and the approach selected to achieve this purpose.

Indeed, while the exclusive purpose of most models is to fit the
teaching to the learner, the main purpose of the present general model is to
understand individualized teaching and at the same time to cater to
individualized learning. The approach selected to achieve the purpose of the
new model also differs from all others since its main characteristic is
flexibility by means of alternatives. This flexibility permits each teacher to
design and administer his own individualized learning programme according
to his own requirements and above all according to the situations in which
he is placed. It has already been mentioned that most approaches cannot be
applied by the majority of teachers because they were designed to be used

under very specific and predetermined conditions.

On the basis of the findings, one can conclude that the new general
model for individualizing instruction proposed in this study has proved
effective in guiding teachers to design and administer individualized learn-

ing programmes which led to:

- success in achievement for the students

- motivation and satisfaction for the students

- motivation and satisfaction for the teachers,

If one relies on the previously mentioned premise (see Chapter 5)
that measures of student growth or progress are the ultimate criteria for
research on teaching effectiveness, one can conclude that the new general
model has also proved effective in guiding teachers to design and administer
individualized learning programmes which led to success in teaching for the

teachers.
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Not surprisingly, these conclusions confirm some of the deductions
which were made concerning the possible effects of a model of instructional
congruence such as the one used in the general model proposed in this study.
Indeed, it may be assumed that by providing the teachers with a flexible
guide for the design and administration of an individualized learning
programme, one has accommodated at the same time both the teachers'
individual differences in teaching (individualized teaching) and the students'
individual differences in learning (individualized learning), thereby creating

equilibrium in the individualized instruction system,

Students' individual differences were accommodated by means of
the six inviolable principles to which each teacher had to conform during the
design and administration of his individualized learning programme. It must
be remembered that in the new general model, the six principles of
individualization are the essence of the technique without which teaching

cannot be considered as individualized instruction.

On the other hand, teachers' individual differences were accommo-
dated by means of the alternatives with which they were presented during
the design of their own individualized learning programmes, and this in

accordance with the new general model.

The conclusions of the present study also confirm the basic
assumptions underlying the general model for individualizing instruction
which was developed in the present study. It will be noted that some of
these assumptions, those concerning the effects of congruence between the
learning strategy and the learner's characteristics, were supported by the
findings of research studies. Other assumptions, those concerning the
effects of congruence between the teaching method and the teachers'

characteristics, were inferred from the aforementioned research studies.

One could not conclude the present study without reiterating a
most interesting finding which points out the possibility that the change in
teachers' attitudes towards the students, produced by the training in the new
general model, is partly responsible for the changes observed in the students'

academic achievement and their attitudes towards Mathematics.
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What is interesting about this finding is that it suggests that the
attitudes of the teachers towards their students might play an important

role in reference to success in teaching.

Unfortunately, the research design of the present study does not
permit an exact assessment of the relative value of changes in teacher
attitudes after training as opposed to the value of the subsequent use of the
model itself on the overall effects of the general model as measured in this

study.

One believes however, that there is enough evidence to suggest
that, in teacher training, more importance should be given to the develop-
ment of positive teacher attitudes towards students rather than the present

concentration on teaching techniques.

7.2.1 Limitations of the Study.

The limitations of the present study have been noted throughout,
but a review of the main limitations could help to prevent excessive

generalization from the findings.

The major limitation hampering the generalizability of the present
research findings is very closely related to the fact that the subjects
involved in the experiment were selected on a voluntary basis and as such

may not be representative of teachers, classrooms and schools in general.

Other factors which also limit the generalizability of the research
findings are the small number of schools which were involved in the
experiment together with the fact that the experiment was carried out with
only one academic subject and in only one grade at the elementary level.
One must also mention that the period of tiine allowed for the experiment

was probably too short.



It is also very important when discussing the external validity of
the present research to be aware that the well known "Hawthorne effect"
may have introduced an experimental bias in the experiment as a result of
the awareness of the subjects in the experimental group that they were
participating in an experiment, even though a minimal experimental control

was brought about in the experiment in order to ininimize its effects.

7.2.2 Suggestions for Further Research.

The major limitations of the study suggest further areas of

research.

This project should be replicated with larger samples at the
elementary and secondary levels using a variety of academic subjects. Such

replications would definitely increase the generalizability of the findings.

It would also be most useful in relation to the evaluation of the
effectiveness of the general model to plan studies comparing it with other
existing models or programmes of individualized instruction. In the present
research the proposed general model has been compared only with tradi-
tional instruction programmes, A direct comparison with other
individualized instruction models or programmes would allow for the
evaluation of the relative effects of a flexible model versus more rigid

models of individualized instruction.

One might also suggest follow-up studies which would allow the
measurement of the long-term effects of the proposed general model. This
would also provide for a better control of experimental bias such as the
"Hawthorne effect". In other words, it would make it possible to examine
whether the main effects of the general model are due to short-term

enthusiasm or to more inherent properties of the model.

One would also like to mention the importance of introducing in
any of the above suggested studies as many as possible of the following

dependent variables: responsibility, independence, creativity and social
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climate. There is no doubt that measures of such variables could allow for
the collection of very significant information in relation to the effective-

ness of the proposed general model.

One would finally suggest that future studies make allowance for
the specific effects of teacher training in the model and the use of the

model itself.

If further research should prove the general model to be effective,
this might indicate the need for a more flexible approach in teacher training
programmes in general. One of the main features of the proposed general
model is that it provides teachers with a considerable amount of freedom
and responsibility in the design and administration of individualized learning
programmes. Teachers can profit from this responsibility and freedom
mainly because they are presented with a variety of alternatives. It might
also prove effective to introduce all student-teachers to such alternatives
while in training instead of introducing them to exclusive methods or

programmes, which seems to be the present trend.



229

REFERENCES



230

ALEXANDER, W.A. (1969). The Emergent Middie School. New York: Holt,
Rinehart and Winston,

ANDERSON, L.W. (1973). "Time and school learning". Unpublished Ph.D.
Dissertation, University of Chicago.

ARENA, J.E. (1970). "An Instrument for Individualizing Instruction". Educa-
tional {_eadership, Vol. 27, no. 8, pp. 784-87.

ARLIN, M.N. (1973). "Rate and Rate Variance Trends under Mastery
Learning". Unpublished Ph. D. Dissertation, University of Chicago.

ARMSTRONG, D.G. (1977). "Team Teaching and Academic Achievement",
Review of Educational Research, Vol. 47, No. 1, pp. 65-86.

ASHTON, P., et al. (1975). The Aims of Primary Fducation: A Study of
Teachers' Opinions. London; Macmillan,

ATKINSON, R.C. (1968). "Computerized Instruction and the Learning
Process". Technical Report No. 122, Stanford, California.

AUSTIN, K.C. (1957). "The Ungraded Primary School". Childhood Educa-
tion, 33, pp. 260-63.

BAIR, M., and WOODARD, R.G. (1974). Team Teaching in Action. Boston
Haughton Mifflin,

BARLOW, J. (1960). M"Conversational Chaining in Teaching-Machine
Programs". Psychological Reports, 7.

BARTH, R.S. (1973). "Open Education and the American School". In
Charles. E. Silberman (Ed.): The Open Classroom Reader. New
York: Vintage Books.

BEALS, J.P. (1972). "An Investigation of Emotive Perception among
Students in Open Space and Conventional l_earning Environments".
Dissertation abstracts International, 33: 5955-A.

BECKER, H.A. (1962). "Team Teaching". Instructor, 71, pp. 43-45,

BECKLEY, L.L. (1973). "Comparative Study of Elementary School Student
Attitudes toward School and Self in Open Concept and Self-
Containing Environments". Dissertation abstracts International, 34:
206-A.

BENNETT, N. (1976). Teaching Styles and Pupil Progress. lLondon: Open
books publishing limited.

BISHOP, L.K. (1970). Individualizing Educational Systems. New York:
Harper and Row Publishers.

BISHOP, L.K., and WILEY, W.D. (1968). The Flexibly Scheduled High School.
West Nyack, New York: Parker Publishing Company.

BITZER, M. (1963). "Self-Directed Inquiry in Clinical Nursing Instruction by
Means of the Plato Simulated Laboratory”. University of Illinois
Coordinate Science Report, no. 184,




231

BLOCK, J.H. (1971). Mastery Learning: Theory and Practice. New York:
Holt, Rinehart and Winston, Inc.

BLOCK, J.H. (1972). "Student Learning and the Setting of Mastery Perfor-
mance Standards". Educational Horizons, no. 50, pp. 183-191.

BLOCK, J.H. (1973). "New Developments in Mastery i_earning in Elementary
and Secondary Schools". Paper Presented at the Annual Meeting of
the American Fducational Research Association, New Orleans, Loui-
siana, February 28.

BLOCK, J.H. (1974). Schools, Society and Mastery Learning. New York:
Holt, Rinehart and Winston, Inc.

BLOOM, B.S. (1956). Taxonomy of Educational Objectives: Cognitive
Domain. New York: McKay.

BLOOM, B.S. (1968). "Learning for Mastery". Evaluation Comment, I, No.
2.

BRODY, E.B. (1970). "Achievement of First and Second-Year Pupils in
Graded and Nongraded Classrooms'". Elementary School Journal, Vol.
71, pp. 391-394.

BROWAEYS, R. (1963). "Elaboration et Evaluation Relative de Deux types
d'Enseignement Programmé". Bull. du CERP, no. 1, pp. 17-32.

BRUNER, J.5. (1966). Toward a Theory of Instruction. Cambridge, Mass.:
Harvard University Press,

BUNDY, R.F. (1968). "Computer-Assisted Instruction: Where Are We?".
Phi Delta Kappan, Vol. 59, No. 8, pp. 424-429.

BURCHYETT, J.A. (1972). "A Comparison of the Effects of Non-Graded,
Multi-Age, Team Teaching versus the Modified Self-Contained Class-
Room at the Elementary School Level". Michigan State University:
Dissertation Abstracts International, 33. 5998A.,

BURNINGHAM, G.L. (1968). "A Study and Evaluation of the Team Teaching
of the Fourth Grade at Woodstock Elementary School". Dissertation
Abstracts, 29 (3-A), 770.

CAMPBELL, D.T., and STANLEY, J.C. (1963). Experimental and Quasi-
Experimental Designs for Research. Chicago: Rand McNally College
Publishing Company.

CARDARELLI, S.M. (1972). The L.A.P.: A Feasible Vehicle of Individualiza-
tion". Educational Technology, Vol. 12, No. 3, pp. 23-29.

CARROLL, J.B. (1963). "A Model of School l_earning". Teachers College
Record, 64, pp. 723-33.

CHALFANT, L.S. (1972). "A Three-Year Comparative Study between Stu-
dents in a Graded and a Non Graded Secondary School". Dissertation
Abstracts International, 33. 3178A.




232

CHAMBERLAIN, L.J. (1969). Team Teaching: Organization and
Administration. Ohio: Charles £. Merrill Publishing Company.

CHICKERING, A.W. (1964). "Dimensions of Independence". Journal of
Higher Education, 35 (January), pp. 38-4l.

CHRISTENSEN, D.E. (1965). "Experimenting with Geography Teaching by
Television". Journal of Geography, February.

CONGREVE, W.J. (1964). "Independent Learning". North Central Associa-
tion Quarterly, No. 40, pp. 222-28.

COOK, W.W., LEEDS, C., and CALLIS, R. (1951). Minnesota Teacher
Attitude Inventory Manual. New York: The Psychological Corpora-
tion.

COOLEY, W.W., and GLASSER, R. (1969). "The Computer and Individua-
lized Instruction". Science, Vol. 166, pp. 574-549,

COOPER, D.H., and STERNS, H.N. (1973). "Team Teaching: Student
Adjustment and Achievement". Journal of Educational Research, 66,
pp. 323-327.

COREY, J.R., MCMICHAEL, J.S., and TREMONT, P.J. (1970). "Long-Term
cffects of Personalized Instruction in an Introductory Psychology
Course". Paper Presented at the Annual Meeting of the Eastern
Psychological Association, Atlantic City, New Jersey.

COREY, J.R., VALENTE, R.G., and SHAMON, N.K. (1970). "The Retention
of Material Learned in a Personalized Introductory Psychology
Course". Mimeographed Manuscript, C.N. Post College of Long
Island University.

CROWDER, N.A. (1960). "Automatic Tutoring by Intrinsic Programming".
In A.A. Lumsdaine and R. Glaser, eds. Teaching Machines and
Programmed Learning. National Education Association.

CROWDER, N.A. (1961). "Simple Ways to Use the Students' Responses for
Program Control" in J.E. Coulson: Programmed [ earning and Com-
puter Based Instruction. New York: Wiley and Sons.

CROWDER, N.A. (1963). "On the Difference between Linear and Intrinsic
Programming". Phi Delta Kappan, XLIV, 6, pp. 250-54.

DAGNON, C., and SPUCK, D.W. (1977). "A Role for Computers Individuali-
zing Education: and it's not teaching". Phi Delta Kappan, Vol. 58,
No. 6, pp. 460-462,

DEAN, S.E. (1960). Elementary School Administration and Organization.
Washington: Department of Health, Education and Welfare, Office of
Education,

DEARDEN, R.F., Problems in Primary £ducation, London: Routledge and
Kegan Paul, 1976 (Chap. 6).




233

DECOTE, G. (1967). Vers L'Enseignement Programmé. Paris: Gauthier-
Villars.

DENBY, R.V. (1969). "Independent Study Programs". English Journal, Vaol.
53, No. 12, pp. 1376-1400.

DIXON, W.J. (1974). B M D Biomedical Computer Programs. Berkeley:
University of California Press.

DRUMHELLER, S.J. (1971). Handbook of Curriculum Design for Individua-
lized Instruction. Englewook Cliffs, New Jersey: Educational
Technology Publications.

DUANE, J.E. (1973). Individualized Instruction Programs and Materials.
Englewook Cliffs, New Jersey: Educational Technology Publications.

DUNKIN, M.J., and BIDDLE, B.J. (1974). The Study of Teaching. New
York: Holt, Rinehart and Winstaon.

ENGMAN, L. (1973). "Team Teaching Will Work". ERIC, Document
reprints, £Ed885374.

FEATHERSTONE, J. (1967). "Schools for Children: What's Happening in
British Classrooms'. The New Republic, Vol. 157, No. 8, pp. 17-21.

FELDHUSEN, J.F. (1963). "Taps for Teaching Machines". Phi Delta
Kappan, 44, pp. 265-67.

FELDMAN, M.E. (1965). "Learning by Programmed and Text Format at
Three Levels of Difficulty". Journal of Educational Psychology, 56,
pp. 133-39.

FBERGUSON, G.A. (1959). Statistical Analysis in Psychology and Education.
London: McGraw Hill Book Company, Incorporated.

FLANDERS, N.A. (1970). Analysing Teacher Behaviour. Reading, Mass:
Addison Wesley.

FLYNN, J.M., and CHADWICK, C.B. (1970). "A Study of Teacher Role
Behaviors in an Innovative School". Educational Technology, Vol. 10,
No. 2, pp. 49-55.

FRAENKEL, J.R., and GROSS, R.E. (1967). "Team Teaching: A Note of
Caution is in Order". N.E.A. Journal, Vol. 4.

GAGE, N.L. (1967). Theoretical Formulations for Research on Teaching".
Review of Educational Research. 37, pp 358-78.

GAGNE, R.M. (1965). The Conditions of Learning. New York: Holt,
Rinehart and Winston, Incorporated.

GAMSKY, N.R. (1970). "Team Teaching, Student Achievement, and
Attitudes". Journal of Experimental Education. 39, pp. 42-45.

GARDNER, D.E.M. (1968). FExperiment and Tradition in Primary Schoals.
London: Methuen and Co,, L_td.




234

GEORGIADES, W., and BJELKE, J. (1964). "Experiments in Flexible
Scheduling in Team Teaching". Journal of Secondary Education, 30,
pp. 135-143.

GEORGIADES, W., and BJELKE, J. (1966). "Evaluation of English Achieve-
ment in a Ninth Grade, Three-Period, Team Teaching Class". Cali-
fornia Journal of Educational Research, 17 (3), pp. 103-112.

GINTHER, J.R., and SHROYER, W.A. (1962). "Team Teaching in English
and History at Eleventh Grade Level". School Review, 90, pp. 303-
313.

GLASER, R. (1965). Teaching Machines and Programmed Learning II: Data
and Directions. Washington: National Education Association.

GODDE, J.A. (1973). "A Comparision of Young Children in Achievement of
General Skills, Adjustment, and Attitudes, in an Individual
Progression Curriculum Organization, with Young Children in a
Traditional Curriculum Organization. Dissertation Abstracts
International, 34: 2164-A.

GOODLAD, J.J. (1955). "More about the Ungraded Unit Plan". N.E.A.
Journal, 44 (May), pp. 295-97.

GOODLAD, 3J.1., and ANDERSON, R.H. (1959). The Nongraded Elementary
School. New York: Hartcourt, Brace and World.

GOURLAY, N. (1953). "Covariance Analysis and its Applications in
Psychological Research'. The British Journal of Statistical Psycholo-
gy, Vol. 6, Part, 1, pp. 25-34.

GREENER, T.S. (1973). "The Effects of Open Classrooms Techniques in
Primary School". Dissertation Abstracts International, 33: 6058-A.

GRONLUND, N.E. (1974). Individualizing Classroom Instruction. New
York: The MacMillan Company.

GRUBB, R.E., and SELFRIDGE, L.D. (1964) "Computer Tutoring in
Statistics”". Computers and Automation, pp. 20-26.

HANSLOVSKY, G., MOYER, S., and WAGNER, H. (1969). Why team
teaching? Ohio: Charles E. Merrill Publishing Company.

HAPKIEWICZ, W.G. (1971). "Mastery Learning Options in Teaching
F ducational Psychology". Mimeographed Manuscript, Michigan State
University.

HARROW, A.J. (1972). Taxonomy of the Psycho-motor Domain: A guide
for Developing Behavioral Objectives. New York: McKay.

HESSE, R.M. (1971). "The Effect of Daily Quizzes on Hour Examination
Performance in a Junior Level Psychology Course". In R.W. Malott,
editor. Research and Development in Higher Education: a Technical
Report of Some Behavioral Research at Western Michigan, Western
Michigan University, Kalamazoo, Michigan.




235

HILLSON, M. (1971). "The Nongraded School: A Dynamic Concept". In
Edward. G. Buffie and John M. Jenkins: Curriculum Development in
Non-graded Schools. Bloomington: Indiana University Press,

HOLLICK, E.H. (1970). "The Future-Now'". Educational Television, No. 6,
pp. 1-15.

HOLMES, D., HARVEY, L. (1965). "An Evaluation of Two Methods of
Grouping". Educational Research Bulletin, November,

HOLT, J. (1967). How Children _earn. New York: Pitman.

HOOVER, K.H. (1974). The Professional Teacher's Handbook: A Guide for
Improving Instruction in Today's Secondary Schools. Boston: Allyn
and Bacon, Incorparated.

HOPKINS, K.D., and Others, (1965). "An Empirical Comparison of Pupil
Achievement and Other Variables in Graded and Ungraded Classes".
American Educational Research Journal, 2 (Nov.), pp. 207-16.

HOSTICKA, A. (1972). "LP.l.: A Program for Individualizing Elementary
Mathematics Instruction". Educational Technoloqy, Vaol. 12, No. 3, pp.
20-23.

HOUGH, J.B., and REUSIN, B. (1962). "Programmed Instruction at the
College Level". Phi Delta Kappan, XLIV: 6, pp. 240-42.

HUBBARD, M.C. (1971). "Daily Quizzes with Review and Rernedial Quizzes
and Examination Performance". In R.W. Malott, editor, Research and
Development in Higher Education: a Technical Report of Some
Behavioral Research at Western Michigan University.  Western
Michigan University, Kalamazoo, Michigan.

HUGHES, J.L. (1962). Programmed Instruction for Schools and Industry.
Chicago, Illinois: Science Research Associates, Inc,

ISAAC, S. and MICHAEL, W.B. (1971). Handbook in Research and Evalua-
tion. San Diego, Californ#ia: ED, ITS Publishers.

JEFFREYS, J.5. (1971). "An Investigation of the Effects of Innovative
Educational Practices on Pupil Centeredness of Observed Behaviors
and on Learner QOutcome Variables". Dissertation Abstracts
International., 31: 5766-A.

JENSEN, B.T. (1954). "Instruction and Personality as Factors in Student
Performance". Journal of Educational Research. 47, pp. 529-535.

JOHNSON, G.R. (1968). Nongraded Schools and Individualized Instruction.
New York: Ed. D. Diss., Teachers College, Columbia University.

KAPFER, P.G., and KAPFER, M.B. (1972). Learning Packages in American
Education. Englewood Cliffs, New Jersey: Educational Technology
Publications.

KELLER, F.S. (1968). "Goodbye, Teacher...". Journal of Applied Behavioral
Analysis, No. 1, pp. 79-89.




236

KERSH, M.E. (1971). "A Strategy for Mastery l_earning in Fifth Grade
Arithmetic". Unpublished Ph.D. Dissertation, University of Chicago.

KILLOUGH, C.K. (1971). "An Analysis of the Longitudinal =ffects that a
Non-Graded Elementary Program, Conducted in a Open Space School,
had on the Cognitive Achievement of Pupils". Dissertation Abstracts
International, 32: 3614-A.

KIM, H., (1971). "Mastery lLearning in the Korean Middle Schools".
UNESCO Regional Office for Education in Asia, Vol. 6, No.l, pp. 55-
66.

KOHL, H. (1970). The Open Classroom. New York: Vintage.

KRATHWOHL, D.R., BLOOM, B.S., and MASIA, B. (1964). Taxonomy of
Educational Objectives: Affective Domain. New York: McKay.

KRENKEL, N. (1973). "The Assessment of Ethnic Group Self-Concept". The
American Educational Research Association, New Orleans, l_ouilsiana:
ERIC, ED0O76718.

LAFORGE, H.E. (1972). "The Effect of the Open Space Design of an
Elementary School upon Personality Characteristics of Students".
Dissertation Abstracts International, 33-1365-A.

LAMBERT, P., GOODWIN, W.L., and WIERSMA, W.A. (1965). "A Compari-
son of Pupil Achievement in Team and Self-Contained Organiza-
tions". Journal of Experimental Education, 33, pp. 217-224.

LEE, Y.D., et al. (1971). Interaction Improvement Studies on the Mastery
l_earning Project: Final Report on Mastery |_earning Program. Edu-
cational Research Center, Seoul National University.

LEWIS, J. (1971). Administering the Individualized Instruction Program.
West Nyack, New York: Parker Publishing Company, Inc.

LINDQUIST, E.F. (1940). Statistical Analysis in Educational Research.
Boston: Houghton Mifflin,

LIPE, D., and STEEN, M.T. (1970). Assessment of the PLAN Teacher
Development Program. New York: Westinghouse |_earning Corp.

LOSS, D.M. (1964). Practical Aspects of Team Teaching. San Francisco:
Fearon Publishers, Incorporated.

LONNON, G.D., and BODINE, R.J. (1971). "Teaching Roles in Independent
Study". Mimeographed Paper, Decatur-l_ekeview High School,
Decatur, lllinois.

LOUGHARY, J.W. (1969). Planning for Effective Utilization of Technology
in Education. United States: Scholastic Magazines, Incorporated.

LUMSDAINE, A.A., and GLASER, R. (1960). Teaching Machines and
Programmed [_earning: A Sourcebook. Washington: National Fduca-
tion Association.




237

LUTENBACKER, D.A. (1970). "An Investigation of the Effects of Team
Teaching upon Achievement, Motivation and Attitude". Dissertation
Abstracts International, 30 (11-A), 4728-4729,

MACCALLA, T.A. (1964). "Coordinated Instruction of Senior High School
United States History and American Literature Classes". Unpu-
blished Doctoral Thesis, The University of California, L os Angeles.

MAGER, R.F. (1962). Preparing Objectives for Programmed Instruction.
San Francisco: Fearon Publishers, Incorporated.

MCCALLUM, C.J. (1972). "Children's Problems as Perceived by Children
and Teachers in Open Space, Team-Teaching, and Traditional
Elementary Schools". Dissertation Abstracts International, 32: 6764-
A.

MCLOUGHLIN, W.P. (1967). The Nongraded School: A Critical Assessment.
Albany: The University of the State of New York, State Education
Department,

MCLOUGHLIN, W.P. (1972). "Individualization of Instruction Versus Non-
grading". Phi Delta Kappan, Vol. 53, No. &, pp. 378-381.

MILTON, O. (1962). "Two-Year Follow Up: Objective Data After Learning
Without Class Attendance". Psychological Report, 11, pp. 833-36.

MOORE, J.W., HAUCK, W.E., and GAGNE, E.D. (1973). "Acquisition,
Retention, and Transfer in an Individualized College Physics Course".
Journal of Educational Psychology, no. 64, pp. 335-340.

MORRISON, H.C. (1926). The Practice of Teaching in the Secondary School.
Chicago: University of Chicago Press.

NATIONAL EDUCATION ASSOCIATION RESEARCH DIVISION. (1961). Non
Grading: A Modern Practice in Elementary School Organization.
Washington: N.E.A. Research Memo.

NATIONAL SCHOOL PUBLIC RELATIONS ASSOCIATION. (1971). Indivi-
dualization in Schools. Arlington, Va.: NSPRA.

OTTO, H.J., and Others. (1969). Nongradedness: An Elementary School
Evaluation. Austin: The University of Texas Press.

OWEN, S.G. (1965). "Programmed Learning in Medical Education".
Postgraduate Medical Journal, 41, p. 201,

PARKHURST, H. (1922). Education on the Dalton Plan. New York: Dulton.

PATRICK, A. (1965). "Practices and Programs for Elementary School". In
Beggs, D., and Buffie, E. Independent study: Bold New Venture.
Bloomington: Indiana University Press.

PAVAN, B.N. (1973). "Good News: Research on the Nongraded Elementary
School". Elementary School Journal, March, pp. 333-42.

PERRONE, V. (1972). "Open Education: Promises and Problems". Phi Delta
Kappan, pp. 8-39.



238

PIAGET, J. (1969). La Naissance de l'Intelligence chez I'Enfant. Neuchatel:
Delachaux et Niestls,

PLOWDEN, L.B., et al. (1967). Children and Their Primary Schools: A
Report of the Central Advisory Counsil for FEducation, Vol. 1.
London: Her Majesty's Stationery Office.

POPPLETON, P.K., and AUSTWICK, K. (1964). "A Comparison of Pro-
grammed lLearning and Notetaking at Two Age l_evels". British
Journal of Educational Psychology, 34, pp. 43-50.

PORTER, D. (1959). "Some Effects of a Year-Long Teaching Machine
Instruction". In E. Galanter, ed. Automatic Teaching: The State of
the Art. New-York: John Wiley and Sons, Inc.

POSTLETHWAIT, S.N., NOVAK, J., and MURRAY, H.T. (1969). The Audio-
Tutorial Approach to Learning. Minneapolis: Surgess Publishing
Company.

PRESSEY, S.L. (1932). "A Third and Fourth Contribution Toward the
Coming Industrial Revolution in Education". School Sociology, 36, pp.
668-672.

PROGRESS REPORT II. (1971). "Individually Prescribed Instruction".
Research for Better Schools, Inc.

PURKEY, W.W. (1970). "Self-Perception of Pupils in an Experimental
School". Elementary School Journal, No. 71, pp. 166-71.

QUILLING, M.R., and FRAYER, D.A. (1971). Individual Goal-Setting Confe-
rences Related to Subject-Matter Learning. Madison: The Research
and Development Center, University of Wisconsin, Technical Report
No. 190.

REMACLE, L.F. (1971). "A Comparative Study of the Differences in
Attitudes. Self-Concept, and Achievement of Children in Graded and
Nongraded Elementary Schools". Dissertation Abstracts Interna-
tional, 3, 5948-A.

RHODES, F. (1971). "Team Teaching Compared with Traditional Instruction
in Grades Kindergarten through Six". Journal of Educational Psycho-
logy, 62 (2), pp. 110-116.

RICHASON, B.F. (1971). "The Audio-Visual-Tutorial Method in Geography
Instruction”. In Robert A Weisgerber, Developmental Efforts in
Individualized Learning. Itasca, Illinois: F.E. Peacock Publishers,
Inc.

RIESSMAN, F. (1972). "Styles of Learning". In Gene Talbert., and Lang
Frase (ED.). Individualized Instruction: A Book of Readings.
Columbus, Ohio: Charles E. Merrill Publishing Company.

RIGGLE, W., JENSEN, L., and NOALL, M.F. (1961). "Teacher-Team
Project, Roosevelt Junior High School, Duchense County School
District". NASSP Bulletin, No, 1.




RINGIS, R.H. (1971). "The Bank Concept: A Way to Facilitate Indivi-
dualized Instruction". In R.A. Weisgerber (£d.). Developmental
Efforts in Individualized L earning. Itasca, Illinois: Peacock
Publishers, Incorporated.

ROBINSON, D.B. (1968). "A Comparison of a Team Approach and a
Conventional Approach on Achievement in High School Biology, Final
Report". ERIC, Document Reproduction Service, No. £d038 327.

ROOKEY, J.T., and VALDES, A.L. (1972). "A Study of Individually Pre-
scribed Instruction and the Affective Domain". Research for Better

Schoals, Inc.

ROGERS, C.R. (1969). Freedom to Learn. Columbus, Ohio: Charles E.
Merrill Publishing Company.

ROGERS, V., and BARON, J. (1977). "Teaching Styles and Pupil Progress".
Phi Delta Kappan, vol. 58, no. 6, pp. 622-23.

ROSENSHINE, B. (1970). "Evaluation of Classroom Instruction". Review of
Educational Research, 40, pp. 279-300.

ROSEHSHINE, B. (1971). "Teaching Behaviours and Student Achievement",
N.F.E.R., Slough, 17, 18.

ROSENSHINE, B., and FURST, N.F. (1973). "The Use of Direct Observation
to Study Teaching". In Travers, R.N.W. (Ed.), Second Handbook of
Research on Teaching. Chicago: Rand McNally.

RYANS, D.G. (1960). "Assessment of Teacher Behavior and Instruction".
Review of Educational Research, 33; pp. 415-41.

SACKETT, J.W. (1971). "A Comparison of Self-Concept and Achievement of
Sixth-Grade Students in an Open School, Self-Contained School, and
Departmentalized School". Dissertation Abstracts International, 32:
2372-A.

SAMUELS, S., et al. (1969). "The Influence of Team Teaching and Flexible
Grouping on Attitudes of Junior High School Students. Final report".
Albany, New York: New York State Board of Education, Division of
Research.

SCANLON, R.G. (1970). "Individually Prescribed Instruction: A System of
Individualized Instruction". Educational Technology, Vol. 10, No. 12,
pp. 44-46.

SCHALL, W., MOHAN, M., and HULL, E. (1973). DMP Field-Test Evalua-
tion. Fredonia, N.Y.: Teacher Education Research Center.

SCHNEIR, W., and SCHNEIR, M. (1971). "The Joy of Learning in the Open
Corridor". The New York Times Magazine, April 4, pp. 30-31, 72-80,
92-97.

SCHRAMM, W, (1964). The Research on Programmed Instruction: An
Annotated Bibliography. Washington: U.5. Government Printing
Office.




240

SCHURDAK, J.J. (1965). "An Approach to the Use of Computers in the
Instructional Process and an Evaluation". [.B.M. Research Report no.
1432.

SHAPIRO, J.N. (1972). "Creativity and the Elementary School Climate".
Dissertation Abstracts International, 33: 124A.

SHAPIRO, E. (1971). "A Pilot Study of a Bank Street Follow Through
Program for First Grade Children in their Geographic Regions".
Final Report. W.S. Department of Health, Education and Welfare,
Washington, D.C.

SHAPLIN, J.T., and ODDS, H.F. (1964). Team teaching. New York: Harper
and Row Publishers,

SHEPPARD, W.C., and MACDERMOT, H.J. (1970). "Design an Zvaluation of
a Programmed Course in Introductory Psychology”. Journal of
Applied Behavioral Analysis, no. 3, pp. 5-11.

SILBERMAN, C.E. (1970). Crisis in the Classroom. New York: Random
House.

SILBERMAN, C.E. (1973). The Open Classroom Reader. New York:
Vintage books.

SINGER, I.J. (1964). "What Team Teaching Really Is". In Beggs, David W.
Team teaching: Bold new venture. London: Indian University Press.

SKINNER, B.F. (1954). "The Science of Learning and the Art of Teaching".
Harvard E£ducational Review, no. 24, pp. 86-97.

SKINNER, B.F. (1958). "Teaching Machines". Sciences, no. 128, pp. 969-
977.

SLATER, E.M. (1955). "The Primary Unit". Curriculum Bulletin, No. 3, pp.
1-33.

STAVERT, G.S., and WINGATE, T.H. (1966). "Nelson's Navy Needed None
but ...", Tutor Age, pp. 17-27.

STERNS, H.N. (1969). "Student Adjustment and Achievement in a Team
Teaching Organization". Dissertation Abstracts, 30, (1-A), p. 116.

STOLUROW, LM. (1968). Computer Assisted Instruction. Detroit: Ameri-
can Data Processing.

TEATHER, D.C.B. (1968). "Programmed Learning in Biology". Journal of
Biological £ducation, Vol. 2, pp. 119-135,

TEWKSBURY, J.L. (1967). Nongrading in the Elementary School. Ohio:
Charles E. Merrill Publishing Company.

THOMSON, S. (1963). "An Analysis of Achievement Outcomes: Team
Teaching and Traditional Classes". Unpublished Doctoral Thesis.
Stanford University, California,




241

THORNDIKE, R.L., and HAGEN, E.P. (1969). Measurement and Evaluation
in Psychology and Education. London: John Wiley and Sons,
Incorporated.

TIERNEY, M. (1973). "A Comparison of Feedback Correction Procedures
Used in Mastery l_earning Strategies". Unpublished Master's thesis,
University of California, Santa Barbara.

TORKELSON, G.M. (1972). "Technology: New Goals for Individualization'.
Educational |_eadership, vol. 29, no. 4, pp. 315-318,

TOWNSEND, J.W. (1972). "A Comparison of Teacher Style and Pupil
Attitude and Achievement in Contrasting Schools: Open-Space,
Departmentalized, and Self-Contained". Dissertation Abstracts
International, 32: 5679A.

TUCKMAN, B.W., et al. (1973). "Evaluating the Open Classroom",
American Educational Research Association, New-Orleans, l_ouisiana:
ERIC, ED0O80177.

WARD, D.N. (1969). An Evaluation of a Nongraded School Program in
Grades One and Two. Austin; £Ed. D. Diss., The University of Texas
Press.

WARD, D.N. (1970). "An Evaluation of a Nongraded School Program in
Grades One and Two". Dissertation Abstracts International, 31, 2786
A.

WARNER, J.B. (1971). "A Comparison of Students' and Teachers' Perfor-
mances in an Open Area Facility and in Self-Contained Classrooms".
Dissertation Abstracts International, 31: 3851-A,

WARWICK, D. (1971). Team teaching. New York: Crane, Russak and
Company, Inc.

WASHBURNE, C.W. (1922). "Educational Measurements as a Key to
Individualizing Instruction and Promotions". Journal of Educational
Research, 5, pp. 195-206.

WEBER, L. (1971). The English Infant School and Informal Education.
Englewood Cliffs, N.J.: Prentice-Hall.

WEISS, R.L. (1972). "Openness of Classroom Climate, Openness of Teacher
Personality, and Openness of Pupil Personality as Deterrninants of
Pupils' Feelings about l.earning and Pupil Achievement". Dissertation
Abstracts International, 32: 6231-A.

WHITE, R.W. (1964). "How Successful is Team Teaching?". Science
Teaching, 31, No. 6, pp. 34-37.

WILHELMS, F.T. (1970). "Educational Conditions to Growth in Individua-
lity". In Virgil M. Howes (Ed.). Individualization of Instruction: A
Teaching Strategy. New York: MecMillan Company.




242

WILKINS, F., and FRASE, L. (1972). "Booklets for Individualized Progress".
In E.G. Talbert and L.E. Frase (ed.) Individualized Instruction.
Columbus, Ohio: Charles £. Merrill Publishing Company.

WILLIAMS, C.R. (1970). "A Comparison of Contrasting Programs in EZarly
Childhood Education". ERIC, ED046509.

WILSON, F.S. (1972). "Are Pupils in the Open Plan School Different?".
Journal of Educatiofnal research, no. 66, pp. 115-118.

WILT, H.J. (1971). "A Comparision of Student Attitudes toward School,
Academic Achievement, International Structures, and Procedures:
the Nongraded School versus the Graded School". Dissertation
Abstracts International, 31, 5105 A.

WINER, B.J. (1970). Statistical Principles in Experimental Design. London:
McGraw Hill, Book Company, Incorporated.

YORK, J._. (1971). The Background, Philosophy and Purposes of Team
Teaching. Dallas: Leslie Press.

ZWEIBELSON, I. (1965). "Team Teaching and Flexible Grouping in the
Junior High School Social Studies". Journal of Experimental Educa-
tion, Fall.




243

APPENDIX A

SUMMARY OF THE MATHEMATICS AND FRENCH

PROGRAMMES IN THE FOURTH, FIF TH AND SIXTH GRADES
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MATHEMATICS
FOURTH GRADE

A la suite d'un apprentissage et d'un enseignement adéguats,

l'enfant est habilité a:

Ecrire les symboles numériques d'une suite, situde entre (300 et 99

999, donnée dans un crdre creissant ocu donnée dans un crdre décroissant.

Ecrire le symbole numérique représenté par un ensemble donné
(inférieur a 100 000).

Ecrire le nombre de dizaine(s) de mille, le nombre d'unité(s) de
mille, le nombre de centaine(s), le nombre de dizaine(s), le nombre d'unité(s)

représentées dans un symbole numérique.

Identifier le chiffre qui tient la place de

I'ordre des dizaines de mille,

I'ordre des unités de mille,

l'crdre des centaines,

I'ordre des dizaines,

I'crdre des unités dans un symbole numérique donné,

Utiliser correctement les symbales " ", "', pour désigner la rela-

tion d'crdre entre deux norbres donnéds situds entre 1000 et 100 GOO.

€crire les symboles numériques d'une suite, situde entre | et 100,
donnée dans un ordre croissant ou donnée dans un ordre décroissant dont le

code est "compter par cing", "compter par deux'.

Identifier, dans un ensembie de nombre donnés, les nombres pairs

cu les nombres impairs.



Identifier les symboles ce {'addition (+), de la soustracticn (-), de la
multiplication {x), de la division (), de l'éqgalité (=), d'infériorité ), de

supériorité ().

Trouver la somme {(addition sans cu avec regroupements) de deux

nombres de cing chiffres ou moins posés verticalement {(scmme 100 000).

Trouver la différence (soustraction sans ou avec regroupements) de

deux nombres inférieurs & 100 000 posés verticalement.

Reconnaitre la commutativité de l'addition dans une expression

donnée,
Reconnaitre l'associativité de l'addition dans une expression don-
Donner 'élément qui manque (la donnée, la regle de fonction ou le
résultat) dans une situation d'addition ou de soustraction prdsentéde a l'aide

d'une machine a fonction.

Résoudre un probléme qui nécessite l'utilisation de ceux opérations

{addition ou soustraction inférieure a 100 000).
Représenter sous forme d'équation de multiplication une situation
représentéa a l'aide d'ensembles, de bords sur une droite numérique ou d'une

addition répétés, (ex.: 5X3).

Ecrire de mémoire, le produit de deux facteurs dont lun est

inférieur & 11 =t 'autre est inférieur & 6.

Ecrire le produit de deux facteurs dont |'un est un nombre de deux

chiffres et l'autre est un multiple de 10 ou de 100.
Reconnaltre la commutativité de la multiplication.

Reconnaltre 'assoclativité de la multiplication.
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Reconnaltre 1'élément neutre de la multiplication.

Représenter sous forme d'une équation de division une situation
représentée a l'aide de partition d'ensemble, de bonds, sur une droite

numérique ou d'une soustraction répétée,

Trouver la variable d'une équation de multiplication ou d'une
équation de division associée a la multiplication, sans l'aide de matériel
concret ou semi-contret, dont le résultat est retrouvé dans la table de

multiplication de 2, 3, 4 ou 5. (Pas plus loin que n x 10).

Résoudre un probléme qui nécessite ['utilisation d'une opération
p g p

(multiplication ou division en respectant les limites déja précisées).

Identifier le symbole numérique qui représente l'un des éléments
suivants dans un ensemble d'expression donné: un terme, un facteur, une

somme, une différence, un produit, un quotient.

Choisir la bonne représentation de figures ou d'objets simples d'une
franction donnée sous la forme x/2, x/3, x/4, x/8 et en colorier la région
correspondante,

Estimer en centimeatre(s) la longueur d'un chemin polygonal.

Déterminer au centimeétre(s) pres, a l'aide d'une régle, le périmétre

d'un carré, d'un rectangle ou d'un triangle.

Identifier dans un ensemble de formes géométriques les formes qui

sont des quadrilatéres.

Identifier dans un ensemble de quadrilatéres, les quadrilateres qui

sont des carrés ou des rectanges.

Tracer, sur une grille pointée, un segment congru et paralléle 2 un

segment donné.
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Tracer, sur une grille pointée, une figure congrue & une figure

géométrique donnde (polygone).

ifier u é ion qui évoque l'idé u e u
Identifier une représentation q e l'idée d'un segment, d'une

demi-droite, d'une droite ou d'un plan.

Identifier les sommets, les faces et les arétes dans une figure 2

trois dimensions,

Identifier le nombre de sommets, de faces et d'arétes dans une

figure a trois dimensions.



MATHEMATICS
FIFTH GRADE

A la suite d'un apprentissage et d'un enseignement adéquats,

l'enfant est habileté a:

1-

Ecrire les symboles numériques d'une suite situde entre 100 000 et !
000 000, donnée dans un ordre croissant ou donnée dans un ordre

décroissant.

Ecrire le symbole numérique représenté par un ensemble donng ou

par une notation développée (inférieur a1 000 000).

Ecrire le nombre de centaine(s) de mille, le nombre de dizaine(s) de
mille, le nombre d'unité(s) de mille, le nombre de centaine(s), le
nombre de dizaine(s), le nombre d'unité(s) représentées dans un

symbole numérique.

Identifier le chiffre qui tient la place de:
L'ordre des centaines de mille,

L'ordre des dizaines de mille,

L'ordre des unités de mille,

L'ordre des centaines,

L'ordre des dizaines,

L'ordre des unités, d'un symbole numérique donné.

Représenter un symbole numérique sous la forme d'une notation

développée.

Utiliser correctement les symboles” ', " " pour désigner la relation
d'ordre entre deux nombres donnés situés entre 100 000 et | COQ
000.

Arrondir un symbole numérique de 2 ou 3 chiffres aux dizaines

pres, aux centaines prés.



10-

11-

12-

14-

15-

lé6-

N
=
\O

Identifier, dans un ensemble de nombres donnés, les ncmbres pairs

ou les nombres impairs.

Identifier, dans un ensemble de nombres donnés, les nombres

premiers ou l2s nombres composés, (nombres  100).

Trouver tous les facteurs d'un nombre donné inférieur a 100.

Décomposer un nombre naturel donné en un produit de trois ou de

deux facteurs {(nombre inférieur a2 1 000).

Reconnaltre si un nombre donné posséde le caractére de divisibilité

de 2, de 5, ou de 10.

Identifer les symboles suivants:
- de 'addition (+)

- de la soustraction (-)

- de la multiplication (x)

- de la division (%)

- de ['égalité (=)

- de l'infériorité ()

- de la supériorité (»)

Trouver la saomme (addition sans ou avec regroupements) de plus de
deux nombres de six chiffres ou moins posés verticalement ou posés

horizontalement (somme inférieur & 1 000 00Q).

Trouver la différence (soustraction sans ou avec regroupements) de

deux nombres inférieurs a 1 000 000 posés verticalement ou posés

horizontalement,

Reconnaltre la commutativité de l'addition dans une expression

donnée.

Reccnnaitre l'asscciativité de l'addition dans une expression don-

neée.



18-

20-

21-

22-

23-

24-
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Reconnalitre l'élément neutre "o" de l'addition dans une expression

donnée.
Donner I'élément qui manque (la donnée, la régle de fonction ou le
résultat) dans une situation d'addition cu de soustraction présentée

a l'aide d'une machine a fonction,

Réscudre un probléme qui nécessite 'utilisation de deux opérations

(addition ou scustracticn inférieure 3 1 000 000).
Représenter, sous forme d'équation de multiplication, une situation
représentée a l'aide d'ensembles, de bonds sur une droite numérique

ou d'une addition répétée (ex: 5 x 8).

Ecrire de mémoire, le produit de deux facteurs {facteurs inférieurs
a3 11).

Trouver ie produit de deux facteurs dont 'un a un chiffre et l'autre
3 ou 4 chiffres (multiplication posée verticalement ou posée
horizontalement).

Trouver le produit de deux facteurs de 2, 3 ou 4 chiffres dont l'un
est multiple de 10, 100 cu 1 000 (multiplication posée hcrizontale-

ment).

Trouver le produit de deux facteurs de deux chiffres (multiplication

posée verticalement).

Reconnaltre la commutativité de la multiplication.

Reconnaitre l'associativité de la multiplication.

Reconnaltre l'élément neutre le la multiplication.

Reccnnaltre l'élément absorbant de la multiglication.

Reconnaitre la distrioutivité de la multiplication sur i'addition.



31-

32-

33-

34-

35-

36-

37-

38-
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Représenter, sous forme d'une équation de division, une situation
représentée a l'aide de partition d'ensemble, de bonds sur une

droite numérique ou d'une scustraction répétie.
g

Trouver la variable d'une éguation de multiplication ou de division
associée a la multiplication, sans l'aide de matériel concret ou

semi-concret dont le résultat est inférieur a 101.

Trouver le quaotient d'une division ol le dividende est un nombre de
deux ou trois chiffres et od le diviseur est un nombre d'un chiffre.

(Le reste est exprimé sous la forme simple ex: 748 - 8 = 93,R4),

Identifier, dans un ensemble d'expression donné le symbole numéri-
que qui représente l'un des éléments suivants:
- un terme

- une somme

- une différence

- un produit

- un facteur

- un multiplicande

- un multiplicateur

- un dividende

- un diviseur

- un guotient

Résoudre un probléme qui nécessite l'utilisation de deux cpérations

(multiplication ou division en respectant les limites déja précisges).

Représenter sous forme de couple {a,b) ou sous forme de fraction

(a/b), la partie fractionnaire d'une région ou d'un ensemble donné.
Identifier le numérateur et le dénominateur d'une fraction donnse.

Identifier une fraction équivalente a une fraction donnée ("x/2, x/3,
x/4, x/8").



39-

40-

41-

43-

b6-

47-

48-

49-

50-
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Identifier dans un ensemble de formes géométiques, les formes qui

sont des quadrilateres.

Identifier, dans un ensemble de quadrilatéres, les quadrilatéres qui

sont des carrés ou des rectangles,

Identifier, dans un ensemble de quadrilatéres les quadrilatéres qui

sont des parallélogrammes,

Identifier, dans un ensemble donné, deux droites ou deux segments

paralléles.

Identifier une représentation qui évoque !l'idée d'un segment, d'une

demi-droite, d'une droite, d'un angle, d'un angle droit ou d'un plan.

Identifier quelle figure a une suface plane ou une suface courbe.

Identifier les sommets, les faces et les arétes d'une figure a trois

dimensions.

Identifier le nombre de sommets, de faces et d'arétes dans un

polyédre donné.

Identifier a l'aide de représentations, les courbes ouvertes, les
courbes fermées, les courbes simples, courbes non-simples, les
courbes ouvertes simples, les courbes fermées simples.

Identifier, quel(s) point(s) est{sont) & l'intérieur ou a l'extérieur

d'une région donnée (courbe simple ou fermée).

Identifier, dans un ensemble de figures, les figures qui sont

symétriques.

Identifier, dans un ensemble de figures, les figures qui sont

congrues.
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52-

53-

54-

55-
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Identifier, dans un ensemble de figures & trois dimensions, les

figures qui sont de forme cylindrique ou de forme conique.

Identifier, le rayon, le diametre, le point centre d'un cercle.

Estimer en cm la longueur d'un chemin polygonal ou d'une courbe.

Déterminer au cm pres, & l'aide d'une régle, le périmétre d'un

polygone,

Identifier, sous forme de couple (x, y), les coordonnées d'un point

donné dans le plan cartésien (premier quadrant seulement).

Situer, sur une grille, un point dont on lui donne les cocrdonnées

sous forme de couple (premier quadrant seulement).
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MATHEMATICS
SIXTH GRADE

A la suite d'un apprentissage et d'un enseignement adéquats,

pY

Découvrir, & partir d'un ensemble donné, la ou les caractéristiques

communes a certains éléments.

Identifier, & partir d'un ensemble donnég, les éléments possédant la

ou les caractéristiques communes données.

Classer, a partir d'un ensemble de figures, les figures d'aprés

certaines propriétés et relations communes.

Identifier, & partir de deux figures données, les similitudes et les

différences en termes de tailles, couleurs et formes,

Ecrire le symbole numérique représenté par un ensemble donné ou

par une notation développée ou par une notation exponentielle
(nombre /1 000 000).

Représenter un symbole numérique sous la forme d'une notation

développée ou sous la forme d'une notation exponentielle.
pp p

Déterminer la valeur positionnelle que prend un chiffre selon

'ordre dans lequel il apparalt dans un symbole numérique donné.

Déterminer la valeur de chaque ordre un par rapport 2 l'autre dans

un symbole numérique donné.

Utiliser correctement les symboles "" ou " " pour désigner la

relation d'ordre entre deux nombres donnéds (nombres 1 000 000).

Arrondir un symbole numérique de 6 ou 5 chiffres aux dizaines
pres, aux centaines prés, aux unitds de mille prés, aux dizaines de

mille prés et aux centaines de mille pres,
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13-
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17-
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Ecrire le nouveau svmbole numérique aprés avoir ajouté et/ou

enlevé des éléments.

Ecrire, sous la forme d'une notation exponentielle, le produit d'une
’ ’ P

multiplication de mémes facteurs.

Identifier, dans une notation exponentielle donnée, les symboles

"puissance', "base'" et "exposant".

Identifier, dans un ensemble de nombres, les nombres pairs ou les

nombres impairs.

Identifier, dans un ensemble de nombres, les nombres premters ou

les nombres composés (nombres | 000).

Reconnaltre si un symbole numérique donné possede le caractere

de divisibilité de 2, 3, 4, 5, 9 et 20.

Décomposer un nombre naturel donng, inférieur & 1 000, en un

produit de facteurs premiers (ordre de facteurs).

Décomposer un nombre en un produit de facteurs premiers en

utilisant la notation exponentielie.

Trouver tous les facteurs d'un nombre donné (nombre 100).
Trouver le PGFC de deux ou trois nombres donnés (nombres 100).
Trouver tous les multiples d'un nombre donné (nombre 100).
Trouver le PPMC de deux ou trois nombres donnés (nombres 100).

Trouver la somme de deux nombres entiers ou plus, {(somme 1 000

000) posés horizontalement ou posés verticalement.

Reconnaltre les différentes proprigtés de l'addition: commutativi-

té, associativitg, élément neutre,
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Ecrire de mémoire le produit de deux facteurs (facteurs 11),

Trouver le produit de deux facteurs de deux ou trois chiffres

(multiplication posée verticalement).

Trouver le produit de deux facteurs de deux, trois, quatre ou cing
chiffres dont l'un et/ou l'autre est multiple de 10, 100, 1 000

(multiplication posée verticalement).

Reconnaltre les propriétés de la multiplication: commutativité,
associativité, élément neutre, élément absorbant, distributivité de

la x sur +.

Trouver le quotient d'une division ol le dividende est un nombre de
trois ou quatre chiffres et ol le diviseur est un nombre de deux
chiffres (le reste est exprimé sous la forme simple: ex: 287 - 16 =
17,R15.

Identifier, dans un ensemble d'expressions donng, le symbole numé-
rique qui représente l'un des éléments suivants:
- un terme

- une somme

- une différence

- un facteur

- un multiplicande

- un multiplicateur

- un produit

- un dividende

- un diviseur

- un quotient,

Donner l'élément qui manque: ia donnée (n), la régle de fonction,

ou le résultat (f(n)) dans une situation donnée.

Résoudre un probléme qui nécessite l'utilisation de deux ou trois

opérations (+, -, X, I, tout en respectant les limites déja précisées).
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Trouver la moyenne arithmétigue a partir d'un ensemble de nom-

bres donnée,

Résoudre un probléme qui nécessite l'utilisation du concept de la

maoyenne.
Exprimer, sous forme de couple (a,b) ou sous forme de fraction
(a/b), une partie comparée & une totalité dune région ou cd'un
ensemble.

Identifier le numératsur et le dénominateur d'une fraction donnée.

Construire la classe de fractions équivalentes 3 une fraction

donnée.

Reconnaltre si deux fractions données sont équivalentes.

Trouver la fraction équivalente irréductible a une fraction donnée.

Utiliser correctement les symboles " " ou " " pour désigner la

relation d'ordre entre deux fractions données.

Trouver la somme de deux ou trois fractions donndes dont les

dénominateurs ne sont pas communs (dénominateur commun 100).

Trouver la diffédrence de deux fractions données dont les dénomina-

teurs ne sont pas communs (dénominateur commun 100).

Identifier, sur une droite numérique, le point correspondant & un

nombre rationnel donné,

Exprimer, sous la forme d'une expression fractionnaire, un nombre

rationnel.

tExprimer, sous la forme dun nombre rationnel, une expression

fractionnaire.
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Trouver la somme de deux nombres rationnels donnés (dénomina-

teur commun 50).

Trouver la différence de deux nombres rationnels donnés (dénomi-

nateur commun 50).

Trouver le produit de deux fractions données (fractions unitaires:
1/3 x 1/4).

Trouver le produit d'une fraction unitaire et d'un nombre naturel
(1/3 x 10).

Trouver le produit de deux fractions données (2/3 x 4/7).

Trouver le gquotient de deux nombres rationels donnés exprimés

sous la forme a/b.

Reconnaitre les différentes propriétés de l'addition dans les nom-

bres rationnels: commutativité, associativité, élément neutre,

Reconnaitre les différentes propriétés de la multiplication dans les
nombres rationnels: commutativité, associativité, élément neutre,

élément absorbant.

Résoudre un probléme qui nécessite l'utilisation d'une opération (+,

-, X, ) de nombres rationnels {respecter les limites déja précisées).

Ecrire une fraction décimale donnée sous la forme d'un nombre

décimal (dénominateur 10, 100 ou 1 000).

Ecrire un nombre décimal donné sous la forme dune fraction
décimale (nombre décimal ayant un, deux ou trois chiffres dans la

partie fractionnaire).

Utiliser correctement le symbole " " ou" " pour désigner la relation

d'ordre entre deux nombres décimaux donnés.
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Trouver la somme de deux ou trois nombres décimaux donnégs.
Trouver la différence de deux nombres décimaux donnés,

Trouver le produit de deux nombres décimaux donnés (réponse:

partie fractionnaire n/1 000).

Trouver le quotient d'une division ol le dividende est un nombre
décimal et d'oU le diviseur est un nombre naturel (réponse partie

fractionnaire n/1 000).

Résoudre un probléme qui nécessite l'utilisation d'une multiplica-
tion ou d'une division de nombres décimaux (selon les limites déja

précisées).

Résoudre un probléme qui nécessite 'utilisation d'une opération (+,

-, X, =), dans une situation monétaire.

Ecrire, sous forme de rapport, une comparaison quantitative entre

deux ensembles donnés,

Identifier les termes d'une proportion.

Donner la loi de la proportion,

Trouver le terme qui manque dans la proportion donnée.

Résoudre un probléme qui nécessite l'utilisation du concept de

proportion,

Identifier, dans un ensemble de quadrilatére donnégs, les formes qui
sont:

- des trapézes

- des parallélogrammes

- des rectangles

- des losanges

- des carrés,
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76-
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Identifier une représentation qui évoque l'idée d'un segment, d'une

demi-droite, d'une droite, d'un angle cu d'un plan.

Identifier, dans un ensemble de segments, les segments congrus, les
segments paralléles, les segments perpendiculaires ou les segments

concourants.

Identifier, dans un ensemble de segments, les segments horizon-

taux, les segments verticaux et les segments obliques.

Identifier, dans un ensemble d'angles, les angles congrus, les angles

droits, les angles aigus ou les angles obtus.

Identifier, dans un ensemble de triangles, les triangles rectangles,
les triangles aigus, les triangles obtus, les triangles isocéles, les

triangles scalénes ou les triangles équilatéraux.

Identifier le rayon, le diametre, le point centre d'un cercle.

Identifier quelle figure a une surface plane ou une surface courbe.

Identifier, dans un ensemble d'cbjets les objets évoquant les formes
géomeétriques suivantes:

- prisme rectangulaire

- cylindre

- sphére

- pyramide

- cone

Identifier les sommets, les faces et les arétes d'une figure a trois

dimensions.

Identifier le nombre de sommets, de faces et darétes dans un
polyeédre donné.

Identifier, a l'aide de représentations, les courbes ouvertes, les
courbes fermées, les courbes simples, les courbes non-simples, les

courbes ouvertes-simples, les courbes ferméses-simpies.
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82-

83-

34-

86-

Identifier, quel(s) point(s) est(sont) & l'intérieur ou & l'extérieur

d'une région donnée (courbes fermées-simples).

Trouver le périmeétre d'un polygone donné.

Trouver, a l'aide d'une qrille centimetrique, l'aire d'une surface

irréguliere ou l'aire d'une surface réguliere,

Trouver le volume d'un solide dont l'unité cube est donnée.

Identifier, sous forme de couple, les coordonnées d'un point donné

dans le plan cartésien (premier quadrant seulement).

Situer, dans un plan cartésien, un point dont on lui donne les

coordonnées sous forme de couple (premier quadrant seulement).
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FRENCH
FOURTH GRADE

8

Perfectionner son habileté a s'exprimer oralement de fagon claire
et compréhensible.
Développer son expression par le vécu de situations de
communication orale et/ou des variantes.

- la conversation

- le poéme, la chanson

- le message

- la présentation

- la causerie

- le jeu dramatique

- la narration (conte, fable, dialogue, récit)
- la description

- I'audition d'une émission de radio et/ou télévision
- l'audition de disques

- le visionnement d'un film ou diaporama...
- la causerie-information

- I'interview

Développer ses habiletés d'émetteur:

- concevoir un message intéressant accessible et com-
préhensible par le récepteur

- connaitre les besoins et les capacités d'un interlocuteur
choisir les meilleurs moyens pour transmettre un messa-
ge
- prononcer distinctement
- faire les liaisons les plus courantes
- s'exercer 3 la bonne diction.

Extensionner le champ de performance de l'enfant dans le

sens dune certaine accomodation au francais dit standard.

- rendre l'enfant capable de revenir sur sa propre produc-
tion verbale

- rendre l'enfant capable de revenir sur la production
verbale d'un autre enfant et/ou d'un adulte

- rendre l'enfant capable de comparer sa propre
production verbale avec celle d'un autre enfant et/ou
d'un adulte

- rendre l'enfant capable de manipuler des productions
verbales au moyen d'opérations structurales diverses qui
lui sont proposées et/ou qu'il a lui-méme élaborses

- rendre l'enfant capable de diverses productions
verbales et d'identifier celles qui sont de la langue écrite
(e), celles qui sont de la langue orale (p), celles qui sont
de son dialecte (n), celles qui sont d'un autre dialecte (o).



Développer son habileté a s'exprimer par écrit de fagon claire et
compréhensible.
Développer son expression par le vécu de situations de

communication écrite et/ou des variantes

la poésie

le journal d'actualité

le message (invitation, remerciement...)
la narration (conte, récit, fable, dialogue)
I'affiche

la recherche

la bande dessinée

a chaque texte son titre

- la correspondance (scolaire, outre-mer...)

L]

Développer chez l'enfant l'acquisition de technigues particu-
lieres a 'expression Scrite,

- présenter un travail propre

bien former ses lettres

aérer un texter

S

faire un brouillon préparatoire a la composition

établir des listes de synonymes et d'antonymes

N

- composer des mots nouveaux a l'aide de préfixe et/ou
de suffixe

- employer des verbes précis au lieu de "il y a", "étre",
"se trouve', "faire"

- 8laborer un plan préparatoire a une composition

- respecter un ordre chronologique dans son expression

Développer chez l'éléve des habiletés d'écoute selon différents
processus mentaux.,

Rendre l'enfant capable de choisir certains éléments, qui lui
sont significatifs, a l'intérieur d'un ensemble de possibilités suggé-
rées

Rendre {'enfant capable de créer spontanément des solutions
nouvelles & un probléme ou une situation donnée {une conclusion
différente ...)

Rendre l'enfant capable dapprécier une audition (lecture,
disque...)

Rendre l'enfant capapble d'dtre attentif {se concentrer) lors
d'une audition quelconque conte, visicnnement d'un film)

Rendre l'enfant capable d'analyser une audition donnée



Rendre l'enfant capable de résumer une audition donnée
Rendre l'enfant capable d'évaluer cognitivement et/ou af-

fectivement une audition donnée

Développer chez l'éléve I'habitude et le golt de lire en assurant une
bonne compréhension.
Développer chez I'éléve 'habitude de lire

- rendre l'éléve capable de lire cent cinquante (150) mots
a la minute

- rendre |'4léve capable de lire différents textes sous
différentes formes d'écriture

Développer chez l'éleve la compréhension de sa lecture a
I'aide de techniques de base.
Développer chez l'éléve le golit de lire.

- créer un environnement riche, varié et stimulant a
P'intérieur duquel le livre est en évidence

- assurez une exploitation vivante de la lecture

Donner a l'enfant les outils nécessaires afin qu'il puisse maltriser la
morphologie et la syntaxe de la grammaire & l'écrit.
Amener l'éléve a étudier le fonctionnement de la phrase par
des exercices appropriés sur les éléments suivants:

- les types de phrases
.déclarative affirmative
.déclarative négative
.interrogative
.exlamative

intériorisation des groupes (couleurs)

intériorisation de notions de base

intériorisation du genre et du nombre

intériorisation de certains types de pronoms
Développer sa pratique des formes verbales.
Développer sa pratique des schémes grammaticaux par des
exercices structuraux appropriés.
Amener 'éléve a respecter la ponctuation.

- révision des signes
Ja virgule
.le point, le point d'exlamation, le point d'interroga-
tion
les deux points
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- découverte des signes suivants:
Je trait d'union
e point virgule

Développer chez l'éléve un vocabulaire juste et enrichi par l'entre-
mise de l'album de "coupures” dont les principaux objectifs spécifiques sont:
Choisir des textes, des documents suivant un objet trés
restreint
S'aider d'un contexte visuel
Comprendre la signification de mots nouveaux

Reconnaitre certaines catégories de mots

Assurer une orthographie correcte des mots de son langage usuel:
Manipuler les mots de son langage usuel par

- la classification de ceux-ci de la fagon suivante:
phonéme=graphies (alphabet phonétique international)

- le jeu d'ensembles et de sous-ensembles
- le dictionnaire personnel
Développer l'orthographe grammatical
- accord du verbe avec son sujet
- accord du verbe avec ses sujets

- féminin de certains mots {animaux, en eur, en teur, en
er, en en, en on)

- le pluriel des mots en au et en gu
Controéler périodiquement ces apprentissages orthographigues

par la dictée et/ou des variantes.
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FRENCH
FIFTH GRADE

Perfectionner son habileté a communiquer oralement,
Développer son expression orale par le vécu de situations de
communication.
- développer la communication
- développer l'esprit d'shservation et l'esprit critique
- développer l'imagination et la sensibilité
Développer sa capacité de communiquer par le vécu d'un
projet d'une certaine envergure en petit ou en grand groupe,
Extensionner le champ de performance de l'enfant en le

faisant participer a l'étude et a 'analyse de sa langue.

Perfectionner son habileté a communiquer par écrit.
Développer son expression écrite par le vécu de situations de
communication
- développer la communication
- développer l'esprit d'observation

- développer l'imagination et l'expression créatrice écri-
te

Développer chez l'enfant la maltrise de certaines techniques
particulieres de l'expression écrite.
- présenter un travail propre
- bien former ses lettres
- aérer un texte
- faire un plan préparatoire & la composition

- employer des verbes précis au lieu de "il y a", "étre",
"se trouve", "faire"

- respecter un ordre logique dans ses récits ou ses
observations.

Permettre a l'enfant d'apprendre a2 comprendre a lintérieur du
contexte naturel de la communication.
Permettre a l'enfant d'utiliser sa langue dans des situations
contraignantes de demandes communicatives.
Développer l'écoute par l'exploitation de textes sonores

(enfants, adultes, autres régions...)
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- discuter a fond du contenu du texte pour savoir s'il est
clair, logiquement cordomnné, bien expliqué, bref, aussi
compréhensible que possible

- enregistrer sur une autre cassette destinée a l'équipe
productrice leur appréciation du texte sonore pour aider
'autre équipe a produire a l'avenir d'autres textes plus
compréhensibles.

Développer chez !'é¢léve I'habitude et le goQt de lire en assurant une
bonne compréhension.
Développer chez I'éléve I'habitude de lire

- rendre l'éléve capable de lire cent soixante-quinze
(175) mots a la minute

- rendre l'éléve capable de lire différentes écritures,
sous différents styles.

Développer chez l'éléve la compréhension de sa lecture &
{'aide de techniques de base.
- rendre 'éléve capable de:

.Andiquer la racine d'un mot auquel cn a ajouté un
préfixe ou un suffixe

JAdentifier le préfixe ou le suffixe d'un mot et en
préciser le sens

.déterminer le sens d'un mot par sa forme

.trouver le sens d'un mot a l'aide du contexte
.dentifier les mots - charniéres et en expliquer le
sens

.trouver un antonyme, un synonyme de certains
adjectifs ou verbes fréquemment employés
.dentifier les mots se rapportant a un sujet donné
.Indiquer les principaux personnages, événements et
lieux d'un récit

.trouver l'idée principale d'un texte

.trouver les idées secondaires d'un récit

.trouver des informations précises dans un texte
Jndiquer les principaux éléments d'un message
.rétablir l'ordre logique ou chronoclogique d'une série
g'événements

.observer des indications données

.expliquer les caractéristiques et l'idée principale
d'un poéme

.expliquer une bande dessinée

.expliquer l'utilisation des différentes grosseurs de
caracteres imprimés

.identifier le genre de texte qu'on lit

.distinguer les détails importants de ceux qui le sont
moins

.identifier les différents types d'articles gu'on trou-
ve dans un journal

.distinguer un fait d'une opinion
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.placer des mots par odre alphabétique

.trouver de plus en plus rapidement un mot dans le
dictionnaire

.consulter un index afin d'y trouver le tome et la
page du sujet qul nous intéresse

.consulter une table des matieéres ou un sommaire
afin d'y trouver la page du sujet gui nous intéresse
.ndiquer le titre, l'auteur, la collection et 'éditeur
d'un livre

.imaginer la suite ou la conclusion logique d'un récit
.porter un jugement sur ce qu'on lit

distinguer la réalité de la fiction dans un récit
.consulter des fiches de la bibliothéque

Développer chez l'éleve le goQt de lire:

aménager un coin de lecture
animer un coin de lecture
assurer une promotion du livre

favoriser l'exploitation du livre par des activités con-

vergentes et divergentes

N

Donner a l'enfant les outils nécessaires afin qu'il puisse maltriser la

morphologie et la syntaxe de la grammaire a 'écrit,

Amener l'éléve a étudier le fonctionnement de la phrase par

des exercices structuraux sur les éléments suivants:

révision des pronoms personnels compléments
ajouter les pronoms compléments: nous, vous
les verbes pronominaux

les pronoms non perscnnels: généralités

Jes démonstratifs
.les possessifs

les groupes permutables et non permutables

(ex: les circonstanciels sont permutables donc peuvent
changer de place)

- la structure GN -~ V - GN

la structure GN - V
la structure GN -V - adj.

Y

la phrase a verbe &tre
les correspondances avoir/étre

la construction indirecte

les prépositicns

- gioupes indirects. La structure GN -V - GN  prép.

- la structure GN -V - GN - GN prép.

- les phrases de base {(graphique)
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le subjonctif présent
- coardination et subordination
- subordination avec que
Développer sa pratique des formes verbales suivantes:
- verbes in ir, issons au présent
- verbes In ir, issons aux autres temps connus
- verbes venir et tenir
- verbe dire
- verbe faire
- verbe savoir
- verbes pouvoir et vouloir
- 'impératif
- verbes paraltre et connaltre
- le plus-que-parfait
- le verbe mettre

- verbe lire

le subjonctif

le conditionnel

verbe partir
Développer sa pratique des sch&@mes grammaticaux par des
exercices structuraux sur les éléments suivants:
- quantité et intensité: trop, assez, pas assez
- quantité et intensité: la négation du comparatif

- quantité et intensité: plus... plus, moins... moins,
plus... moins, moins... plus

- quantité et intensité: le superlatif
Reviser les régles de ponctuation par des exercices systéma-

tiques

Organiser le lexique de I'enfant (vocabulaire)

Préciser la signification des mots que celui-ci connalt plus ou
moins bien

Favoriser des associations entre ces mots et ceux qu'il
emploie déja & bon escient, de facon qgu'ils conviennent & la

formuiation précise de sa pensée

Assurer une orthographie correcte des mots de son langage usuel

Manipuler les mots de son langage usuel par:



270

- la classification de ceux-ci de la fagon suivante:
phonéme=graphies (A.P.L.)

- le jeu d'ensembles et sous-ensembles
- le dictionnaire personnel
Développer l'orthographe grammatical

- accorder le verbe avec des sujets de personnes diffé-
rentes

- accorder correctement le participe passé employé avec
étre

- écrire correctement les mots invariables

- appliquer la régle d'accord du verbe avec le pronom
relatif qui

- accorder des adjectifs avec des noms de qgenres diffé-
rents

- écrire correctement les adjectifs numéraux (et
cardinaux) dans des phrases

- accord des noms et des adjectifs en al
- accord des noms en au

- féminin des adjectifs en c et g final

- féminin des noms en n, t, f, x final

- accord du participe passé avec avoir dans ses formes
les plus simples

Controler périodiquement ces apprentissages orthographiques

par la dictée et/ou des variantes.
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FRENCH
SIXTH GRADE

Perfectionner son nabileté & communiquer oralement.
Développer son expression orale par le vécu de situations de
communication.
- développer la communication
- développer 'esprit d'observation et l'esprit critique
- développer 'imagination et la sensibilité
Développer sa capacité de communiquer par le vécu dun
projet d'une certaine envergure en petit ou en grand groupe.
Extensionner le champ de performance de l'enfant en le

faisant participer a l'étude et a I'analyse de sa langue.

Perfectionner son habileté a communiquer par écrit.
Développer son expression écrite par le vécu de situations de
communication
- développer la communication
- développer l'esprit d'observation

- développer l'imagination et l'expression créatrice écri-
te

Développer chez l'enfant la maltrise de certaines techniques

particuliéres de 'expression écrite.

présenter un travail propre

bien former ses lettres

adrer un texte

faire un plan préparatoire & la composition

- employer des verbes précis au lieu de "il y a", "étre",
”Se trouveﬂ’ Hfaire”

- respecter un ordre logique dans ses récits ou ses
observations.

Permettre a l'enfant d'apprendre a comprendre a l'intérieur du
contexte naturel de la communication.
Permettre a l'enfant d'utiliser sa langue dans des situations
contraignantes de demandes communicatives,
Développer !'écoute par l'exploitation de textes sonores

(enfants, adultes, autres régions...)



- discuter & fond du contenu du texte pour savoir s'il est
clair, logiquement ordonné, bien expliqué, bref, aussi
compréhensible que possible

- enregistrer sur une autre cassette destinée a l'équipe
productrice leur appréciation du texte sonore pour aider
I'autre équipe 3a produire 3 l'avenir d'autres textes plus
compréhensibles.

Développer chez l'éleve I'habitude et le golt de lire en assurant une
bonne compréhension.
Développer chez |'2leve ['habitude de lire

- rendre l'éléve capable de lire deux cents (200) mots 3 la
minute

- rendre l'éléve capable de lire différentes écritures,
sous différents styles,

Développer chez l'éléeve la compréhension de sa lecture a
I'aide de techniques de base.
-rendre l'éleve capable de:

.expliquer le sens d'un mot d'aprés son contexte
.expliquer le sens d'un mot par sa forme

.pouvoir expliquer le sens et le rdle des mots char-
nieres

.pouvoir reconnaitre les mots clefs

Jndiquer le raisonnement logique ou l'ordre chrono-
logique que l'auteur a suivi

.ndiquer l'idée principale et les idées secondaires
.expliquer le sens global d'un texte

.maitriser I'ordre alphabétique

.reconnaitre les principales abréviations et les prin-
cipaux sigles

.pouvoir utiliser les indications que le dictionnaire
donne sur la prononciation des mots (API)
JAnterpréter une table des matigéres

.ndiquer le nom des principaux personnages, lieux,
événements et établir des liens qui les unissent
.exprimer ses réactions face a ce qu'on lit

.porter un jugement objectif sur ce qu'on lit et
expliquer ses réactions

.établir des comparaisons entre ce qu'on lit et sa vie
passée, présente ou future

.trouver un volume selon le systeme Dewey
.expliquer le contenu d'une fiche (bibliothégue)
.consulter un fichier

.Antégrer l'index d'un livre

.consulter une encyclopédie

.expliquer les indications données sur la page de
titre d'un volume

.expliquer le sommaire d'un journal
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Jnterpréter et compléter un horaire
.expliquer un schéma
.expliquer des graphiques

Développer chez 'éleve le golt de lire:

aménager un coin de lecture

animer un coin de lecture

assurer une promotion du livre

favoriser !'exploitation du livre par des activités con-
vergentes et divergentes

Donner a l'enfant les outils nécessaires afin qu'il puisse maftriser la
morphologie et la syntaxe de la grammaire a I'écrit.
Amener l'¢léve a étudier le fonctionnement de la phrase par

des exercices structuraux sur les éléments suivants:

révision des pronoms personnels compléments

ajouter les pronoms compléments: nous, vous

les verbes pronominaux

les pronoms non personnels: généralités
.les démonstratifs
.les possessifs

les groupes permutables et non permutables
(ex: les circonstanciels sont permutables donc peuvent
changer de place)

- la structure GN - V - GN

- la structure GN - V

- la structure GN - V - adj.

- la phrase a verbe &tre

- les correspondances avoir/étre

- la construction indirecte
les prépositions

- groupes indirects. La structure GN -V - GN prép.
- la structure GN - V - GN - GN prép.

- les phrases de base {(graphique)
le subjonctif présent

- coordination et subordination
- subordination avec que
Développer sa pratique des formes verbales suivantes:
- verbes in ir, issons au présent
- verbes in ir, issons aux autres temps connus

- verbes venir et tenir
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- verbe dire

- verbe faire

- verbe savoir

- verbes pouvoir et vouloir

- I'impératif

- verbes paraitre et connaltre

- le plus-que-parfait

- le verbe mettre

- verbe lire

- le subjonctif

-~ le conditionnel

- verbe partir

Développer sa pratique des schémes grammaticaux par des

exercices structuraux sur les éléments suivants:

- quantité et intensité: trop, assez, pas assez

- quantité et intensité: la négation du comparatif

- guantité et intensité: plus... plus, moins... moins,
plus... moins, moins... plus

- guantité et intensité: le superlatif
Reviser les régles de ponctuation par des exercices systéma-

tiques

Organiser le lexique de I'enfant (vocabulaire)

Préciser la signification des mots que celui-ci connaft plus cu
moins bien

Favoriser des associations entre ces mots et ceux qu'il
emploie déja a bon escient, de fagon gu'ils conviennent & la

formulation précise de sa pensée

Assurer une orthographie correcte des mots de son langage usuel
Manipuler les mots de son langage usuel par:

- la classification de ceux-ci de la facon suivante:
phonéme=graphies (A.P.L.)

- le jeu d'ensembles et sous-ensembles
- le dictionnaire personnel
Développer l'orthographe grammatical

- accorder le verbe avec des sujets de personnes diffé-
rentes
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- accorder correctement le participe passé employg avec
étre

- écrire correctement les mots invariables

- appliquer la régle d'accord du verbe avec le pronom
relatif qui

- accorder des adjectifs avec des noms de genres diffé-
rents

- écrire correctement les adjectifs numéraux (et
cardinaux) dans des phrases

- accord des noms et des adjectifs en al
- accord des noms en au

- féminin des adjectifs en c et g final

- féminin des noms en n, t, f, x final

- accord du participe passé avec avoir dans ses formes
les plus simples

Contréler périodiquement ces apprentissages orthographiques

par la dictée et/ou des variantes.
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APPENDIX B

THE ACHIEVEMENT TESTS
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Pour chague guestion, vous avez un choix de 5 réponses
(toujours placées horizontalement). Aprés volr lu
attentivement une guestion, vous choisissez la

réponse gui vous semble la bponne.

Pour indiguer veotrs rdoonsa vous encerclez la case
’
1 -

correspondant & votre choix. Il n'y a gu'une ssule

bonne réponse par guestion.

Si une guesticn vous semble trop difficile, passez-1a;

vous y reviendrez plus tard,

(S

Il zerait souvhaitable d'effacer le moing possible sur

votre cahler,

Suivez bien malntenan:t au tableau, nous ailons faire

ensemble les trois exemples.

pré&s avolr reprodult 1

0}

mcedé&le, le professeur fait les

[0}

[y

exemples un par un avec les éléves et indique les

réponses aux bons endrcits en encerclant dans chague

cas le numéro de la case appropriée. Ensuite, il
s'assure gue tous leg éléves ont bien compris avant

d'entreprendre le test proprement dit.

H
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THE SUBJECT PERCEPTION TEST



335

DIRECTIVES AUX ELEVES

Nous allons d'abord lire ensemble la liste des huit

sujets inscrits sur votre feuille-ré&ponses.

Maintenant &coutez attentivement., Pensez sérieuse-
ment au sujet que vous aimez le plus apprendre actuel-
lement. Placez votre index sur le sujet choisi;
sulvez la ligne pointill&e et au bout de la ligne
entre les parenth@ses, inscrivez le chiffre huit.
(L'expérimentateur s'assure gque tous les &tudiants

ont complété la premi8re &tape avant de continuer).

Pensez maintenant au sujet gue vous aimez le plus en
deuxidme lieu. Placez l'index sur le sujet choisi;
suivez la ligne pointilée et au bout de la ligne entre

les parenthé&ses, inscrivez le chiffre sept.

L'expérimentateur répéte la méme consigne jusgu'au
sujet choisi au huitiéme rang pour leguel 1'&tudiant

inscrit le chiffre un entre les parenthé&ses.

Il serati souhaitable d'effacer le moins possible sur

votre feuille-réponses.
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NO:iwueeeeonnannas
NOM f ot ittt tiieentaranenaeesaseasaneananaan

ECOLE: 4ttt ueeunnesonenosaasanneasaneasnnans

GRADE: (ivevun.n. )

ANGLAIS it ivteenesosencnennaaaaensessnnnenas ( )
ART it tterennaneessesansetaseasasasanansans ( )
CATECHESE .4t voeveeecneseensoesesoeocenensas ( )
ETUDES SOCIALES tuteeererencnsoneannennnnnas ( )
FRANCAIS t i eevnnecnonessoaseosnansnnnnennas ( )
HYGIENE 4t ietneneeennaeannetonnssaanenonnens ( )
MATHEMATIQUES tivveuvncnecerosnnonneaneananns { )

SCIENCES NATURELLES . .iieeevreeonasnanannoans ( )
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338

NE TOURNEZ PAS LA PAGE AVANT LE SIGNAL

INVENTAIRE MINNESOTA
DES OPINIONS DE L'ENSEIGNANT

Variante 2

WALTER W. COOK CARROLL H. LEEDS ROBERT CALLIS
Université du Université de Furnam Université& du
Minnesota Missouri

Traduit et adapté& socus la direction
du Dr Jean-Marc Chevrier

DIRECTIVES

La présente brochure renferme 150 énoncés permettant
d'apprécier l'opinion gu'on se fait du rapport entre &€l&ve
et maitre. Il faut dire que les avis sont passablement
divisés guant & la relation €léve-maitre idéale; par consé-
guent, on ne saurait se tromper en répondant. On s'intéres-
se d'abord et avant tout & votre fagon personnelle de réagir
a ces énoncés. Il s'agit de lire chacun des &ncncés et
d'exprimer votre sentiment personnel 3 ce sujet. Il ne
vous reste plus qu'd noter votre réponse dans les espaces
ménagés 3 cet effet sur la Feuille de réponse. Ne faites

aucune marque dans la présente brochure,

Si vous étes tout a fait d'accerd, T2 A H PA DO
noircissez le rectangle coiffé des ce e ae e e
lettres "TA". v e e ee e
Si vous é&tes simplement d'accord, TA A H PA DO
noircissez le rectangle coiffé de cr e ee aeae

la lettre "A"™, .

Si vous hésitez, noircissez le TA A H PA DO
rectangle coiffé de la lettre "H". .

Si vous n'étes pas d'accord, TA A H PA DO
noircissez le rectangle que e e
coiffent les lettres "PA". .

Si vous &tes d'un avis diamétralement TA A H PA DO
opposé, noircissez le rectangle gque e .
coiffent les lettres "DO".

1~

Songez plutdt & la régle gu'd l'exception ou au cas
d'esp&ce. Bien gu'il n'y ait pas de temps prescrit,
tdchez de travailler le plus rapidement possible. PRIERE
DE REPONDRE A TCUS LES ARTICLES SANS EXCEPTION.
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TA - Tout 3 fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamétralement
opposé
1. Les enfants sont pour la plupart obéissants.

10.

11.

12,

13.

14,

15.

l6.

L'éléve qui fait le malin est sans doute rempli de
lui-méme.

Il est parfois préférable de régler sur le ton de la
plaisanterie les menus accrocs faits & la discipline.

Il faut préférer la réserve 3 la hardiesse.
L'enseignement ne tourne jamais 3 la monotonie.

Les éléves ne font pour la plupart aucun cas du mal
que le maitre se donne pour eux.

Devant une situation cocasse, la classe est portée

-

d la dissipation sit8t que le maitre s'en amuse avec
elle.

Il se peut gque le choix que 1'é@léve fait de ses cama-
rades fasse l'objet d'une surveillance trop &troite.

Il faut engager l'enfant 3 ne point s'ouvrir de ses
goflits.

A l'occasion, il est salutaire de réprimander 1'éléve
en présence de ses condisciples.

On se gardera d'exiger de l'enfant 1l'obé&issance
aveugle.

Il faut exiger gu'au retour & la maison, l'enfant
consacre plus de temps & l'étude.

D'abord et avant tout, l'enfant doit apprendre gu'il
lui faut obéir au maitre au doigt et & 1l'oeil.

De nos jours, on a du mal & comprendre la jeunesse.

On insiste trop sur 1l'importance de "faire régner 1l'or-
dre” dans la classe.

Ce n'est qu'exceptionnellement qu'il faudra imputer
au maitre 1l'échec de 1'éléve.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout i fait H - Hé&sitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamé&tralement
opposé

17. Il y a des cas ol 1'on ne saurait tenir rigueur au
maitre d'étre & bout de patience avec un &lé&ve.

18. En tout temps, le maltre se gardera de s'entretenir
de problé&mes sexuels avec ses éléves.

19. A 1'&cole moderne, les &lé&ves ont la vie trop facile.

20. On aurait tort d'exiger du malitre qu'il porte le
fardeau des problémes personnels de 1'é&léve.

21l. Dans son travail scolaire, 1'él&ve attend beaucoup
trop d'aide du maitre.

22. On aurait tort d'exiger du maltre qu'au lieu de passer
la soirée 3 se détendre, 1l aille rendre visite 3
1'éléve et i sa famille.

23. Pour la plupart, les &léves ne fournissent pas suffi-
samment d'effort 4 la préparation de leurs legons.

24. De nos jours, il y a trop d'enfants qu'on laisse libres
d'agir & leur guise.

25. Les besoins de l'enfant comptent tout autant que ceux
de l'adulte.

26. Le plus souvent, c'est au maitre qu'il faut imputer
l'impuissance de 1'@l&ve & suivre des directives.

27. Il faut que l'enfant apprenne 3 ob&ir aux adultes
aveuglément.

28. D'ordinaire, le jeune vantard ressent une confiance
exagérée en ses capacités.

29. L'enfant est naturellement porté & la dissipaticn.

30. Le maltre ne saurait ajouter grande foi aux déclara-
tions de 1'éléve.

3l. Certains enfants posent trop de guestions.

32. On se gardera d'exiger de 1'éléve qu'il se tienne

debout pour ré&citer sa legon.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout & fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamétralement
Oopposé

33. On ne doit pas s'attendre & ce que le maitre maitrise
l'enfant dont les parents eux-mémes ne viennent pas
d bout,

34. Le maitre se gardera de reconnaitre devant ses &léves
gu'il ignore tout de telle ocu telle gquestion.

35. A 1'école moderne, la discipline n'est pas aussi
stricte gu'elle le devrait.

36. Pour la plupart, les &léves manquent d'imagination
créatrice.

37. Il faut adapter les exigences scolaires aux possibi-
lités de 1'éléve.

38. Pour la plupart, les &léves prennent leurs responsa-
bilités au sérieux.

39. Le maitre ne saurait tenir sa classe en main & moins
d'étre un dur 3 cuire.

40. Le succés est un aiguillon plus puissant que 1l'échec.

41, Qui forge les explications de toutes pi&ces mérite
la méme punition gque le menteur.

42. Tout é€léve de sixiéme année doit lire aussi couramment
gue l'exigent les normes de la sixié&me annége.

43, Pour aiguillonner 1'éléve, il est bon de faire la
comparaison critique de son travail avec celui de
ses condisciples.

44. Mieux vaut gue l'enfant se montre timide au lieu de
se laisser *tcurner la téte par les enfants de 1'autre
sexe.

45. Il ne faut jamais réduire les notes en guise de
punition.

46, De nos jours, il faut "dé&terrer le fouet" plus souvent,

47. L'enfant doit apprendre que c'est le maitre qui est

le meilleur juge.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout & fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO- Diamétralement
oppcsé

48. Une plus grande liberté en classe engendre le désordre.

49, Il ne faut pas s'attendre &8 ce gue le maitre se montre
bienveillant 3 1'égard des é€l&ves qui font 1'école
buissonniére.

50. Les professeurs doivent faire montre de plus d'auto-
rité en classe.

51. Ce sont les problémes de discipline qui causent le
plus de soucis au maitre,

52. Si le rendement de 1'€léve laisse & désirer, c'est
sans doute en raison de son indolence et de son peu
d'application.

53. On insiste & 1l'excé&s sur le passage d'une classe 3
une classe supérieure.

54. Pour la plupart, les enfants manguent de la courtoisie
la plus élémentaire envers les adultes.

55. Les cas les plus sérieux sont les enfants agressifs.,

56. Le maitre doit parfois punir toute la classe lersgu'il
n'arrive pas a découvrir le coupable.

57. Bon nombre de maitres ne se montrent pas assez stricts
dans leurs rapports avec les &l8&ves.

58. I1 faut gu'ordre et silence régnent en classe.

59. Le maitre doit nécessairement faire face 3 gquelqgues
Echecs au moins,

60. On a moins de mal 3 régler les orobiZmes de discipline
gu'd les prévenir.

61l. En classe, les enfants se montrent d'ordinaire trop
"sociables".

62. Lorsgu'ils sont livrés & leurs propres ressources,

les €l&ves savent pour la plupart se tirer d'affaire.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout &d fait H - H&sitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO ~ Diam@&tralement
oppcsé

63. De nos jours, la classe est le th&3tre de trop
d'enfantillagas,

64. I1 arrive souvent gue l'&cole soit responsable des
cas d'&cole buissonnidre.

65. Les enfants manguent de sérieux.

66. Il faut retenir & 1'Ecole et y faire travailler tout
€léve gui n'étude pas ses legons au jour le dour.

67. Les &lé&ves d'origine &trang@re rendent la tiche du
maitre souvent désagréable.

68. Les enfants sont pour la plupart désireux de s'expri-
mer correctement en frangais.

69. Il arrive souvent gqu'un pensum soit une excellente
puniticn.

70. Sous forme de tricherie, la malhonn&teté est sans
doute 1l'une des plus graves atteintes 3 la morale.

71. Il faut accorder & 1'élé&ve une plus grande latitude
dans l'ex&cution des activit&s d'apprentissage.

72. Ne flt ce gqu'en vertu de ses fonctions, le maitre
a droit au respect de 1'&léve,

73. Il n'est pas toujours indispensable que l'enfant
comprenne le bien-fondé de la biens&ance.

74. D'ordinaire, 1'€léve n'est pas en mesure de chcisir
iui-méme le sujet d'une narration ou d'un exposé.

75. Nul enfant ne doit se révolter contre l'autorité.

76. De nos jours, on traite les enfants avec trop
d'indulgence.

77. Il est rare que les problémes de discipline graves
scient imputables au maitre.

78. Les caprices et les désirs irré&flé&chis des enfants

méritent d'ordinaire qu'on s'y arréte.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout & fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamétralement
opposé
79. Le plus souvent, l'enfant a beaucoup de mal 3 se

80.

31.

82.

83.

84.

85.

86.

87.

88.

89.

990.

91.

92.

93.

plier aux directives.

De nos jours, les enfants jouissent 3 1'école d'une
trop grande liberté.

Il faut que tout enfant commence & lire dé&s 1'&ge
de sept ans.

La promotion universelle des &l&8ves ravale souvent
les normes de rendement,.

L'enfant est incapable de raisonner juste.

Le maitre ne saurait tol&rer les expressions
argotiques dans la bouche de 1'é&léave.

I1 faut inspirer & l'enfant qui a des &carts de
conduite un sentiment de culpabilité et de honte.

D&s que 1l'&léve veut parler ou quitter sa place
durant la classe, il lui faut nécessairement en
Oobtenir la parmission du maitre.

L'€l&ve ne doit pas au maitre plus de respect qu'i
n'importe quel adulte.

Il faut chitier tout €léve qui se permet de lancer
b&tons de craie et gommes & effacer,.

Le maitre gqu'on préfére est sans doute celui qui
sait le mieux comprendre ses &lé&ves,

Les Eléves s'efforcent pour la plupart de faciliter
la t&che du maitre.

Les maitres sont pour la plupart avares d'explications

dans leur enseignement.

On charge le programme de l'école moderne de trop
d'activité&s qui n'ont rien i voir avec la formation
scolaire.

Il faut accorder & l'enfant plus de liberté qu'il
n'en a d'ordinaire en classe.

COMNTINEZ A LA PAGE SUIVANTE
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TA - Tout 3 fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamétralement
opposé

94, Les enfants font pour la plupart trop peu de cas
des désirs du maltre.

95. Les enfants ne doivent pas s'attendre 3 ce gu'on
leur cé&de la parole lorsque les adultes veulent
parler.

96. D'ordinaire, l'enfant met du temps & saisir ce
gu'il vient tout juste d'aborder.

97. Le maitre doit connalitre le milieu familial de
chacun de ses &léves,

98. Il1 arrive parfois gue les &l&ves soient particulisd-
rement ennuyants.

99. L'enfant ne doit pas se méler de poser des questions
sur la sexualité.

100. I1 faut que 1l'éléve sache exactement 3 quoli s'en
tenir et guant au travail et guant & la méthode &
suivre.

101. Les &l8ves sont pour la plupart pleins d4d'é&gards
envers le maitre.

102. I1 faut bannir le chuchotement.

103. On exigera surtout de 1'élé&ve timide gu'il se tienne
debout pour réciter sa legon.

104. I1 faut que le maltre s'occupe encore plus sérieu-
sement des problémes de comportement.

105. Le maitre ne doit en aucun cas donner carte blanche

d la classe.

106. On ne peut attendre d'un maitre qu'il fournisse
plus de travail gue celui pour lequel il est payé.

107. I1 y a des €léves gui ont le don de faire damner
le maltre.

108. Les &checs s'expliquent sans doute pour la plupart
par le "manque d'application".

CONTINUEZ A LA PAGE SUIVANTE
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TA -~ Tcocut 3 fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A ~ D'accord DO - Diamétralement
opposé

109. De nos jours, la jeunesse est trop &tourdie.

110. Régle générale, le maitre se montre trop indulgent

l'8gard de ses &léves.

wr

112. Les notes scolaires ont de la valeur parce gu'elles
se basent sur le principe d'émulation.

113. L'Eléve aime bien importuner le maltre.
114, Il est rare que l'enfant pense par lui-méme.

115. Il faut qgu'en classe, les statuts et r&glements
passent pour inviolables.

116. Les &léves ont pour la plupart la tiche trop facile
de sorte gu'ils n'acgquiérent pas l'habitude du
travail assidu.

117. L'enfance est si charmante gu'on lui passe le
plus souvent ses imperfections.

118. Il faut chitier 1'&l8ve qu'on surprend 3 écrire
des obscénités.

119. Il est rare gu'un maitre trouve les enfants agréables.

120. Il existe g&néralement une méthode, meilleure que
toute autre, d'accomplir son travail scolaire, et

-~

tout éléve doit s'astreindre 3 la suivre.

121. En pratique, on ne saurait axer le travail scolaire
sur les intéréts des enfants.

122. On a peine & comprendre gue certains enfants préfé-
rent se rendre 3 l1'é&cole de si bon matin, avant méme
gue celle-ci n'ouvre ses portes.

123. Il faut renvoyer tout &léve qui ne satisfait pas aux
exigences académiques de l'&cole.

124. Les enfants sont d'ordinaire trop curieux.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout & fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DO - Diamétralement
opposé

125. On est parfois contraint de manquer aux promesses
gu'on fait aux enfants.

126. De nos jours, l'enfant jouit d'une trop grande
liberté.

127. 11 faut savoir s'entendre avec presque tout enfant.

128. L'enfant n'a pas la maturité qu'il lui faut pour
prendre ses décisions personnelles,

129, I1 faut piquer 1'amour-propre de l'enfant porté
d se ronger les ongles.

130. Pourvu gu'on lui en donne l'occasion, l'enfant
pensera par lui-méme.

131. Chez certains enfants, l'hypersensibilité& est
inexcusable.

132. Il est tout simplement impossible de se fier aux
enfants.

133, I1 faut expliquer & l'enfant ce pourquoi on 1lui
impose certaines contraintes.

134. Les &lé&ves pour la plupart ne se soucient pas
de s'instruire.

135, Ce sont d'ordinaire les matiéres les plus arides
et les plus ardues qui profitent surtout & 1l'éléve.

136. Il faut qu'd tout moment, l'enfant soit bien
conscient de ce gu'on attend de 1lui.

137. Les activités parascolaires sont l'occasion d'un
commerce excessif entre individus des deux sexes.

138. I1 faut multiplier les occasions gu'a l'enfant
bégue de s'exprimer oralement.

139. I1 ne faut pas gue le maitre préte l'oreille &

l'enfant qui passe son temps & se plaindre de maux
imaginaires.

CONTINUEZ A LA PAGE SUIVANTE
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TA - Tout & fait H - Hésitant PA - Pas d'accord
d'accord ou incertain
A - D'accord DC - Diamétralement
Opposé

140. Sans doute le maitre fait~il trop grand cas de

1'éléve gui se complait & écrire des obscénités.

141, Le maitre ne doit pas compter sur l'estime de
1'éléve.

142. L'enfant se conduit plus correctement que bien
des adultes.

143. I1 faut surtout s'occuper des enfants au caractére
agressift.

144, Le maitre, autant gue 1'é&l&ve, peut se tromper.

145, La jeunesse d'aujourd'hui vaut celle de la généra-
tion précédente.

146. Maintenir la discipline n'est pas un probl&me aussi
sérieux que certains malitres le prétendent.

147. L'éléve a le droit de dire ouvertement 3 ses maitres
gu'il ne partage pas leur opinion.

148. Le plus souvent, l'inconduite de 1'él&ve a pour but
d'importuner le maltre.

149. Il ne faut pas s'attendre 3§ ce que 1'&léve aime
1'école.

150. Dans l'appréciation du rendement de 1'@léve, on ne
doit pas dissocier le travail fourni du succés
obtenu.
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QUESTIONNAIRE GENERAL
SUR
L'ENSEIGNEMENT INDIVIDUALISE

No: (ieeeenen.

DIRECTIVES

Ce questionnaire a pour but de recueillir des
informations générales sur le programme d'enseignement
individualisé des mathématiques que tu as &laboré et
administré au deuxiéme semestre de 1l'année académique
1975-76.

Tu réponds franchement aux guestions posées soit
en crochetant la (es) case (s) appropriée (s) ou soit en
donnant des explications bréves lorsque demandé.

-~

1. As-tu porté une attention spéciale & l'identification
de certaines différences et/ou demandes individuelles
de tes étudiants?

oui {1 non [_|

Si tu as répondu oui:

1.1l. Enumére par ordre d'importance quelques-unes des
différences et/ou demandes individuelles auxquelles
tu as porté une attention spéciale:

1.2. Enumére par ordre d4d'importance quelques-unes des
méthodes et/ou techniques gue tu as utilisées pour
ce faire:

2. Le manuel de base mis & ta disposition pour 1l'enseigne-
ment des mathématiques a-t-il &t& l'unique source d'in-
formation que tu as utilisée pour &laborer le contenu
de ton programme?

oui | jnon | |
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Si tu as répondu non:

2.1. Enumére par ordre d'importance quelques-unes des
autres sources que tu as utilisées:

3. As-tu ternu compte de certaines différences et/ou
demandes individuelles lorsgque tu as élaboré le contenu
de ton programme?

oui | | non

Si tu as répondu oui:

3.1. Enuméres-en quelques-unes par ordre d4d'importance:

4. As-tu fait participer tes é&tudiants d'une fagon ou d'une
autre, & l1'élaboration du contenu de ton programme?

oui [:] non E:]

Si tu as répondu oui:

4.1, As-tu donné l'opportunité aux étudiants de choisir

des contenus habituellement non prévus au program-
me?

oui | | non | ]

5. As-tu Elaboré& des objectifs de comportement lorsgque tu
as planifié le contenu de ton programme?

oui [ i non | i

Si tu as répondu oui:

5.1. As-tu fait participer les &tudiants § 1'&laboration
de ces objectifs?

oui [ ] non [ |

5.2. As-tu donné l'opportunité aux étudiants d'@laborer
des objectifs personnels?

oui | non ! |
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6. As-tu respecté& l'ordre de présentation des contenus tel
gue suggéré& dans tcn manuel de base?

oui ! non |

Si tu as répondu non:

6.1. Enum@res par ordre d'importance les crité&res sur
lesquels tu t'es basé& pour modifier l'ordre de
présentation suggéré:

7. Pendant les périodes de cours consacrées aux mathéma-
tiques, les contenus étudiés é&taient-ils tous nécessai-
rement étroitement li&s aux mathématigques?

oui [ | non I |

Si tu as répondu non:

7.1. Enumére guelques autres contenus qui ont
&tudiés:

[0
purt
m

7.2. Indigque gqui a suggéré l'étude de ces autres
contenus:

professeur [ | gtudiants [ | les deux |
8. Pendant les pé&riodes de cours consacr@es aux mathéma-

tigues, les &tudiants devaient-ils tous s'int@resser
aux mémes contenus, &n méme temps?

oui | non | |

Si tu as répondu non:

8.1. Enumére les principaux critéres sur lesqguels
&talent basées les décisions 3 ce niveau:
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-

9. Les €tudiants pouvaient-ils &voluer & des rythmes
individuels dans l'apprentissage des math&matigues?

oui | | non

Si tu as répondu oui:

9.1. Enumére les principaux critéres quil ont servis &
prendre les décisions & ce niveau:

10. As-tu utilisé une seule méthode et/ou technique d'en-
seignement pendant les périodes de cours consacrées

-

d l'enseignement des mathé&matiques?
oui ! i non

Si tu as répondu non:

10.1. Enumére par ordre d'importance guelgues-unes des
autres méthodes et/ou technigues que tu as
utilisées:

10.2. Enumére les principaux crité&res quil ont servis &
prendre les décisions & ce niveau:

11. Enumére les plus importantes facilit&s &ducationnelles
(matériaux et mé&dia) guili ont &té utilisées pendant les
cours de mathématiques:
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12. Indigue les principales sources d'cl &taient puisées
ces facilitées &ducaticnnelles que tu as utilisées:

13. Les &tudiants devaient-ils tous travailler avec les
mémes facilités &ducationnelles, en méme temps?

oui | | non |

Si tu as répondu non:

13.1. Indique les principaux crité@res gqui ont servis
3 prendre les décisions 3 ce niveau:

14. Lorsque tu as évalué tes étudiants, as-tu &valué
seulement l'aspect rendement académique?

oui i non ‘!

etmemmnd.

Si tu as ré&pondu non:

14.1. Enumére les autres aspects que tu as évalués:

15. Indique le nombre approximatif de fois que tu as
évalué tes é&tudiants:

16. As-tu utilisé& une seule méthode et/ou technique
d'évaluation?

oui | non

Si tu as répondu non:

16.1. Enumére les plus importantes méthodes et/ou
technigues d'évaluation gque tu as utilisées:




17.

18.
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As-tu fourni l'cccasion 3 tes &tudiants de s'auto-
évaluer?

ouil | | non

]

Si tu as répondu oul

17.1. Explique briévement comment:

o]

Explique en dix lignes cu moins l'atmosph&re général
qui a régné dans ta classe pendant les pé&ricdes de
cours consacrdes aux mathématigues.

t1)



APPENDIX F

RAW SCORES OBTAINED BY THE STUDENTS IN THE
EXPERIMENTAL GROUP ON THE SUBJECT PERCEPTION
TEST AND ON THE MATHEMATICS ACHIEVEMENT

TEST (PRETEST AND POSTTEST).

356



357

Pretest Posttest
Mathematics Perception Mathematics Perception
Student test test test test

1101 16

1 22 1

1102 19 7 24 7
1103 13 6 14 4
1104 13 3 25 5
1105 21 8 28 8
1106 27 8 30 8
1107 10 7 16 8
1108 20 8 23 8
1109 19 2 26 3
1110 14 8 21 7
1111 26 1 28 1
1112 19 6 31 7
1113 11 5 18 8
1114 17 1 32 1
1115 15 1 21 5
1116 9 7 19 8
1117 19 7 27 7
1113 l6 2 25 2
1119 28 1 34 8
120 14 7 20 2
1121 15 6 22 5
1122 15 1 18 1
1123 12 7 23 8
1124 20 1 30 1
1125 19 6 18 3
1126 18 6 23 5
1201 19 8 28 8
1202 10 1 13 8
1203 13 8 20 8
1204 26 7 33 7
1205 17 7 29 7
1206 12 4 14 8
1207 20 8 26 8
1208 10 1 22 6
1209 13 3 21 e
1210 12 1 22 8
1211 i3 5 19 7
1212 19 8 27 8
1213 19 5 26 8
1214 22 8 29 8
1215 24 8 31 8
1216 13 4 20 8
1217 19 3 24 4
1218 17 7 18 1
1219 24 8 30 8
1220 21 3 33 o
1221 18 1 29 1
1222 17 8 16 8
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Pretest Posttest
Mathematics Perception Mathematics Perception
Student test test test test
1223 6 8 11 8
1224 1e 2 18 8
1225 20 7 29 7
1226 11 5 25 8
1227 10 5 17 8
1301 14 6 20 8
1302 10 8 17 8
1303 14 8 15 8
1304 12 8 27 8
1305 17 8 22 8
1306 20 6 26 8
1307 16 2 18 8
1308 25 6 24 8
1309 19 5 21 8
1310 12 6 22 8
1311 18 8 21 8
1312 11 8 16 8
1313 12 8 22 8
1314 17 8 . 20 8
1315 19 8 23 8
1316 16 4 25 8
1317 8 8 14 8
1318 18 6 18 8
1319 22 8 30 8
1320 23 8 29 8
1321 26 8 32 8
1322 13 8 19 8
1323 18 7 27 8
1324 12 2 17 6
1401 24 8 32 8
1402 18 3 24 7
1403 10 8 14 8
1404 24 7 25 6
1405 20 2 25 3
1406 11 8 12 7
1407 12 7 18 8
1408 13 7 19 7
1409 21 7 23 6
1410 20 8 29 7
1411 14 7 19 7
1412 17 3 27 6
1413 11 7 27 7
1414 14 7 22 7
1415 10 8 19 7
1416 26 2 32 5
1417 9 8 14 8




APPENDIX G

RAW SCORES OBTAINED BY THE STUDENTS IN THE
CONTROL GROUP ON THE SUBJECT PERCEPTION
TEST AND ON THE MATHEMATICS
ACHIEVEMENT TEST (PRETEST

AND POSTTEST).
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Pretest Posttest
Mathematics Perception Mathematics Perception
Student test test test test
2101 13 6 17 8
2102 17 8 24 7
2103 11 6 7 4
2104 19 8 25 7
2105 21 6 24 6
2106 28 8 31 5
2107 9 1 12 1
2108 17 8 15 7
2109 24 7 28 4
2110 13 7 17 8
2111 16 8 20 1
2112 14 6 13 6
2113 23 4 28 3
2114 16 8 26 3
2115 10 4 20 3
2116 16 8 18 5
2117 20 8 20 4
2118 10 4 11 4
2119 12 8 17 7
2120 28 8 33 8
2121 16 7 24 8
2122 11 6 13 5
2123 19 6 21 7
2124 9 8 8 7
2125 19 8 24 7
2201 16 3 14 4
2202 12 4 14 7
2203 12 8 14 4
2204 12 7 28 1
2205 20 4 24 2
2206 9 2 21 5
2207 15 2 14 8
2208 21 3 22 5
2209 12 5 10 1
2210 18 6 22 8
2211 24 7 27 4
2212 23 6 28 8
2213 15 8 7 8
2214 8 3 6 4
2215 14 8 16 8
2216 15 5 17 6
2217 131 8 14 8
2218 24 6 24 6
2219 18 3 15 7
2220 i0 7 16 7
2221 22 8 30 8
2222 18 5 21 5
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Pretest Posttest
Mathematics Perception Mathematics Perception
Student test test test test

2223 19 5 18 1
2224 29 2 31 6
2225 12 8 19 8
2226 9 1 9 1
2301 12 7 21 2
2302 19 5 17 6
2303 10 8 10 7
2304 22 4 27 4
2305 12 2 15 6
2306 28 8 30 8
2307 12 8 11 6
2308 12 8 17 8
2309 14 7 18 5
2310 21 8 20 7
2311 15 8 20 7
2312 13 7 10 5
2313 11 8 17 7
2314 9 1 7 1
2315 16 7 21 5
2316 27 7 28 8
2317 18 6 26 8
2318 22 2 13 4
2319 13 7 12 6
2320 13 6 11 7
2321 16 8 12 8
2322 11 7 17 8
2323 9 8 21 3
2324 10 7 13 5
2401 15 8 20 8
2402 9 1 8 3
2403 16 8 22 7
2404 10 8 8 6
2405 11 7 19 5
2406 22 3 26 3
2407 12 8 15 8
2408 14 8 13 8
2409 17 5 24 7
2410 14 6 21 5
2411 28 8 32 €
2412 20 8 18 4
2413 13 8 14 2
2414 17 8 23 5
2415 8 7 17 3
2416 14 7 8 8
2417 8 4 15 5
2418 3 6 8 5




APPENDIX H

RAW SCORES OBTAINED BY THE TEACHERS IN
THE EXPERIMENTAL AND CONTROL GROUPS ON
THE MINNESOTA TEACHER ATTITUDE

INVENTORY (PRETEST AND POSTTEST).
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Teacher Pretest Posttest

Experimental

group
A 21 40
B 00 20
C 06 15
D 70 95

Control

group
E 02 03
F 46 43
G 01 01
H 16 10




APPENDIX I

MULTIPLE CLASSIFICATION ANALYSES
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Table 1:

365

Multiple Classification Analysis for the Weak Students in the

Experimental Group and the Weak Students in the Control Group on the

Mathematics Achievement Test.

GRAND MEAN = 16.53

ADJUSTED FOR

ADJUSTED FOR  INDEPENDENTS
WEAK UNADJUSTED INDEPENDENTS + COVARIATES
N DEV'N ETA DEV'N BETA DEV'N BETA
EXPERIMENTAL 45 2.51 2.51 2.10
CONTROL 45 -2.51 -2.51 -2.10
.50 .50 42
MULTIPLE R SQUARED 254 343
MULTIPLE R .504 585
Table 2: Multiple Classification Analysis fer the Strong Students in the

Experimental Group and the Strong Students in the Control Group on the

Mathematics Achievement Test.

GRAND MEAN = 24,42

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
STRONG UNADJUSTED INDEPENDENTS + COVARIATES
N DEVNETA DEVINBETA DEVIN BETA
EXPERIMENTAL 49 2.05 2.05 1.74
CONTROL 48 -2.09 -2.09 -1.77
.38 38 32
MULTIPLE R SQUARED 143 .529
MULTIPLE R 379 .728




Table 3:
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Multiple Classification Analysis for the Weak Students and the

Strong Students in the Experimental Group on the Mathematics Achieve-

ment Test

GRAND MEAN = 22,91

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
EXPERIMENTAL UNADJUSTED INDEPENDENTS + COVARIATES
N DEVNETA DEV'N BETA DEV'N BETA
WEAK 45 -3.87 -3.87 =45
STRONG 49 3.55 3.55 41
67 .67 .08
MULTIPLE R SQUARED 449 604
MULTIPLE R 670 777
Table 4: Multiple Classification Analysis for the Weak Students and the

Strong Students in the Control Group on the Mathematics Achievement

Test.

GRAND MEAN = 18.31

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
CONTROL UNADJUSTED INDEPENDENTS + COVARIATES
N DEVNETA DEVINBETA DEV'N BETA
WEAK 45 -4.29 -4.29 -.09
STRONG 48 4.02 4.02 .09
.62 62 01
MULTIPLE R SQUARED 385 .589
MULTIPLE R 620 .768




Table 5:
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Multiple Classification Analysis for the Weak Students in the

Experimental Group and the Weak Students in the Control Group on the

Subject Perception Test.

GRAND MEAN = 5,33

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
WEAK UNADJUSTED INDEPENDENTS + COVARIATES
N DEV'NETA DEVN BETA DEV'N BETA
EXPERIMENTAL 43 .42 42 64
CONTROL 40 -.45 -.45 -.69
.18 .18 .28
MULTIPLE R SQUARED 033 246
MULTIPLE R 181 496
Table 6: Multiple Classification Analysis for the Strong Students in the

Experimental Group and the Strong Students in the Control Group on the

Subject Perception Test.

GRAND MEAN = 6.70

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
STRONG UNADJUSTED INDEPENDENTS + COVARIATES
N DEVNETA DEV'N BETA DEV'N BETA
EXPERIMENTAL 51 .71 71 73
CONTROL 53 -.68 -.68 -.70
.38 .38 39
MULTIPLE R SQUARED 142 222
MULTIPLE R 376 471




Table 7:
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Multiple Classification Analysis for the Weak Students and the

Strong Students in the Experimental Group on the Subject Perception Test.

GRAND MEAN = 6.65

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
EXPERIMENTAL UNADJUSTED INDEPENDENTS + COVARIATES
N DEV'NETA DEV'NBETA DEV'N BETA
WEAK 43 -.90 -.90 65
STRONG 51 .76 76 -.55
39 39 .28
MULTIPLE R SQUARED 149 328
MULTIPLE R .386 573
Table 8: Multiple Classification Analysis for the Weak Students and the

trong Students in the Control Group on the Subject Perception Test.

GRAND MEAN = 5,53

ADJUSTED FOR

ADJUSTED FOR INDEPENDENTS
CONTROL UNADJUSTED INDEPENDENTS + COVARIATES
N DEVNETA DEVINBETA DEV'N BETA
WEAK 40 -.65 -.65 .58
STRONG 53 .49 49 -.44
.26 26 .23
MULTIPLE R SGUARED .069 .181
MULTIPLE R 264 426
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