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FOREWORD

This Handbook of Adult Curriculum m%t is based
largely on presentations prep. for Nat1 Workshop an
the Canada Manpower Training Program beld in Winnipeg during
February, 1974. The processes of development and evaluation
described in the different papers were selected because of
their immediate practical value and were sometimes adapted to
fit a particular program situation, or the processes grew out
of the experience of course development and evaluation officers
working at Sa<katchewan NewStart Incorporated during the years
1968 to 1972 and after that at the Training Research and
Development Station. Several of the chapters were published

early in 1974 in a report entitled Canadian Open Adult
Leaming Systems. For a wider application and understanding
of the cuaE veslo_pnent processes described in these papers, the

publications associated with the different projects referred
to should be consulted.

It is hoped that this study will further the discussion
of altemative instructional designs and delivery systems for
adult training and should not be construed as a formal proposal
by the Department of Manpower and Immigration.

The Training Research and Development Station was established
in September, 1972 to develop new methods of counselling and
training adults.

V. W. Mullea,

Acting Director,

Training Research and

Novenber, 1974 Development Station
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CHAPTER 1

CHARACTERISTICS § FORMULATION
OF BEHAVIORAL OBJECTIVES

A. D. Smith*

To ensure that the characteristics of Behaviora) Objectives and their
formulation be placed in a proper context, it is essential to examine the
four major approaches used by most educators when stating their goals.

APPROACHES USED FOR
DELINEATING EDUCATIONAL GOALS

Instructor Oriented
Activity Oriented
Learning Oriented
Behavior Oriented
(Observabl~ §
Measurable) -

&N -
e e e o

Far too many educators use what may be called the "Instructor Oriented
Approach'. Sample objectives which they develop tend to state '"The teacher
will explain the causes of the First World War" or "The teacher will lead
a discussion on the Riel Rebellion'". In this approach, the student is
essentially an observer, usually passive, and the emphasis is placed on
instructor teaching rather than student lcarning.

Still other educators structure their curriculum in temms of a
sequence of activities in which the students will participate. They use,
what has been calied, '"The Activity Oriented Approach" and develop
objectives, such as 'The students will discuss the causes of the First
World War'" or '"The students will take a trip to a factory". Educators
who use this approach tend to feel that their objectives have been
reached when the students have participated in all the activities with
same degree of involvement. More attention is paid to the structuring
of the enviromment for learning rather than the intended outcomes.

# Manager, Sk-11 Development Studies h
Training Re.cearch and Development Station

Paper read at a National Workshop on Individualized Adult Science Education
in Prince Albert, Saskatchewan, May, 1972.
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Another approach which may be used is the "Learning Oriented Approach".
Educators who use this approach tend to write objectives, such as "The
student will learn the causes of the First World War'' or "The student will
better understand Confederation''. I sympathize with educators who use
this approach because they are honestly attempting to put the emphasis
on the student. However, because they do not use words such as "knowing" -
and "understanding’' according to their precise context, their methods are
often traditional and their efforts tend to the subjective rather than
the objective.

The final approach, and one which should be discussed in detail, is
"The Behavior Oriented Approach". In this approach, the ocutcome of
leamning is stated in temms of what the student will be able to do as a
result of learuing. In other words, adherents to this apprcach have
defined learning as, '‘An observable change in behavior of the student as
a result of the learning experience'. Those,who believe in this approach,
define the learning objectives first and then determine the learning
experiences necessary for the student to attain these objectives.

Iz simple terms, a behavioral objective is a precise statement of
what a student will te able to do as a result of a unit of instruction.
There are many styles of formulating behavioral objectives. The styles
are unimportant - what is important is that they contain four essential

characteristics.
CHARACTERISTICS
1. Stated from student's point of view.
2. Stated in observable behavior.
3. Specify conditions under which

behavior will be performed.
4. Specify acceptable level of per-
formance.

First. Behavioral objectives are expressed in tems of the student

rather than that of the teacner. It must be emphasized that behavioral objectives
are not the teacher's goals - or guides - or aims. They are a statement

of what the student is to achieve.

Second. behavioral objectives are always expressed in observable
behavior. If you cannot see the behavior performed on the part of the
student, it is not a behavioral objective.

Third. They contain a statement or statements of the conditions under
which the behavior will be performed.

Fourth. A behavioral objective should always clearly indicate the
required standard of perfomance.




Let's take a closer look at each of the four characteristics.

Regardless of the style in which a behaviora! objective is written,
it should always be from the point of view of the student. Teachers
who have been writing instructional aims for years find this particu-
larly difficult. They have been writing teacher objectives rather than
student objectives and many of them require considerable help in develop-
ing the skill of writing objectives in terms of the student.

Another difficulty in writing objectives from a student point of
view is the difficulty of being precise while still remaining in students'
terms.

p—
“The~Stedent_will be able te-caTculate
the differ two three
digij ers.
SOLVE PROBLEMS LIKE THESE:

578 402
-399 -127

The first objective is obviously precise but a student who cannot
subtract is not likely to understand it. It is not written from his
point of view. He would be more likely to understand the second objective.




What is meant by observable behavior? It can mean one of two things
If you were teaching a student to dance you
would probably want to observe the actual skill being perfommed. For
academic work, in many cases, you would observe the results of the behavior

or a cambination of both.

2. STATED IN OBSERVABLE BEHAVIOR
A. PERFORMANCE TO BE OBSERVED:
Given a partner and the appropriate

music, he will perform the basic
fox trot dance steps.

B. RESULTS OF PERFORMANCE TO BE OBSERVED:

Solve simple quadratic equations.

performance.

In vocational training, you would probably wish to observe the

behavior and examine the results frequently.

Because we have no way of observing a student's brain while per-
foming, we do not use words like "understand" or 'know’.
we use action words which demonstrate a student's understanding or
Even many of the words on this list require modification
For example, you can identify by circling,

knowledge.

to show the actual behavior.
underlining, touching, etc.

—
BEHAVIORAL WORDS

undnxtmd state explain
1% list identify
s%y repair sketch
th construct  build

apprekiate solve recogni ze




3. (CONDITIONS OF BEHAVIOR

Without References
From Memory

Given Tools

Provided With
Drawings Of

With No Warning
From a Stock Pile

The third characteristic of behavioral objectives is that they
specify the conditions under which the behavior will be performed.
Neither the instructor nor the student should have any illusions about
the conditions under which the behavior is to be performed. For
example, it would be unfair for the student to be told that the
materials are to be provided and then expect him to select the most
appropriate materials from a stockpile.

Likewise, a student has a right to know whether he has to
perform from memory or whether he will be allowed the use of his
reference material.

4. ACCEPTABLE LEVEL OF PERFORMANCE

.. tolerance from -1/8" to
"'1/8"

.. 90% accuracy

.. at least 10

.. No more than 2 errors

.. without error

os isf; Ty

:%c:ptable

~

At some stage, teachers have to become precise about the required
standard of performance. All too often this is done by marking the
examination papers. This is one significant difference in the use of
behavioral objectives. The student is not judged in relation to his
peers - instead he is judged in relation to a well defined standard.
Marks or grades may be given to the student for administrative purposes.
However, most educators believe it is only necessary to substantiate
‘whether or not the student can perform the objective. The belief that
students relish the campet.tion for high marks or grades is held only
by instructors and the better students who are trying for top place.
The others generally just wish to pass the course as best as they can.
If you set the level of performance where it is acceptable, then that
in it:g:f becomes the objective rather than same meaningless percentage
or grade.

i1




Let's have a look at a behavioral objective and identify the last
three characteristics.

(Given a sketch of four leverst#)
the student will be able to

(classify*)
(at least 3 of them*#**)

by inserting the letters A, B
or C under each diagram

* Student Behavior
*% Conditions cf Behavier
#2% Standards of Behavior

As you see, the student behavior is indicated by an asterisk (*).
He will demonstrate his attainment of the objective by inserting - the
letter A, B or C. The condition of behavior is indicated by **, He is
provided with a sketch. )

The standard of performance is shown with three asterisks (***).
He must have at least three of them correct to achieve this objective.

. Hopefu@ly,.my objecti :s regarding the characteristics of be-
havioral objectives have been accomplished. ~In the following section,
the formulation of behavioral objectives will be discussed.

There are many styles of writing behavioral objectives. Same
people insist that they must begin with the words, 'The student will
be able to'. Others believe that this is unnecessary verbiage and
they insist that they begin with an imperative or action verb such
as ''state', "list", "construct”, etc. Some developers believe that
all behavioral objectives should commence with the word ''given".
Still others break them down into three distinct parts of conditions,
actions, and standards, The style is really umimportant; what is
jmportant is that the teacher and the students clearly understand the
intent of the objective,

An objective is not necessarily good because it has been written
in behavioral temms. A teacher or instructor who has developed poor
or inappropriate test items will probably develop poor ocbjectives. I
would like to _omment on a few of the typical errors which many make
when they begin to develop behavioral objectives.

i
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Probably the most common type of error is in the use of numerous low
level cognitive skills. Pure memory objectives such as list, define,
state the four principles of, etc., are easy to write. This is under-
standable because research in the United States regarding actual examin-
ations has frequently shown a content of 80 to 90 percent of pure knowledge
questions. :

Another frequent ty - Jr is the creation of objectives which
are so general or global ... . they are nearly unteachable. Such objectives
as, ''the student must be able to communicate'), or "must be able to perform
mathematics, fall into this category. Objectives of this type need
further analysis so that they may be broken down into the specific skills
which are required to accomplish the general objective. A detailed
analysis of a course or an occupation will usually reveal a hierarchy of
objectives.

f HIFRARCHY

AIM OF COURSE

TERMINAL OBJECFIVES
| | 1 | | I |

/

ENABLING OBJECTIVES

i3




The projectual on the previous page shows a typical hierarchy which
has three levels. The first level shows the aim of the course which is
probably not written in behavioral terms, but which is in fact, a short
description of the course. At the next level you would identify temminal
or global objectives. For an electrician this might be the ability to
install a 100-amp service entrance.

At a lower level, multi enabling behavioral objectives can be
identified. These are generally discrete and quite specific skills. For
the electrician, these could include skills such as measuring and cutting
electric cable, making temminal connections, or identifying material.

The point I wish to make clear is the fact that it is all too easy to
identify the temminal objectives and then find that they are so broad or
general that ithey really are not teachable.

A third type of error involves the formulation of all objectives
so specifically that they are in fact the test item. Objectives such as
"The student will be able to list the four characteristics of a behavioral
objective" are quite specific. It should be ncted that this is not a.had
objective. However, if all the objectives for a course are that specitic,
then there is room for argument that behavioral objectives do not really
cover the range and depth required of a particular course.

There are same administrative short cuts which will lessen the
difficulties of developing behavioral objectives. The statement, ''The
student will be able to'" can be assumed to be part of each objective.
Similarily, one can say that unless otherwise stated, the student will
always have his reference books or will always be provided with the tools
of his trade, etc.

In conclusion, the following slides will show the value of behavioral
objectives in terms of the student, the teacher, and the curriculum
developers.




Left Projector

Right Projector

Slide 1

WHY

Slide la

BEHAVIORAL OBJECTIVES

Slide 2

1. THEY I[IELP STUDENTS

Slide 2a

Slide 3

1. THEY HELP STUDENTS

Slide 3a
« .KNOW PRECISELY WHAT THEY

HAVE TO DO




Slide 4a

. .Know precisely what they
have to do

..STUDY MORE EFFECTIVELY

1.

THEY HELP STUDENTS

Slide Sa

. .Know precisely what they
have to do

..Study more effectively

« . COMPREHEND MORE
EFFECTIVELY

Slide 6

THEY HELP STUDENTS

Slide, 6a

. .Know precisely what they
have to do

..Study more effectively

. .Canprehend more
effectively

..TRY OWN SOLUTIONS




Slide 7a

. .Know precisely what they
have to do

..Study more effectively

. .Comprehend more
effectively

..Try own solutions

. .KNOW WHEN THEY KNOW

2
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THEY HELP TEACHERS

Slide 9a

. .KNOW PRECISELY WHAT IS TO
BE TAUGHT




Slide 10

2. THEY HELP TEAGHERS

Slide 10a

..Know precisely what is
to be taught

..ASSIST IN DETERMINING
METHODS

Slide 11

2, THEY HELP TEACHERS

Slide 1la

..Know precisely what is
to be taught

..Assist in detemining
methods

« .HELP IN ASSESSMENT OF
STUDENT PROGRESS

Slide 12

2. THEY HELP TEACHERS

Slide 12a

. .Know precisely what is
to be taught

..Assist in detemmining
methods

..Help in assessment of
student progress

..AID IN SELF EVALUATION

OF TEACHING TECHNIQUES




Slide 13

Slide 13a

. .Know precisely what is
to be taught

..Assist in detemining
methods

..Help in assessment of
student progress

..Aid in self evaluation of
teaching techniques

..IF YOU DON'T KNOW WHERE
YOU ARE GOING YOU ARE
LIABLE TO END UP SOME-
PLACE ELSE

Slide 14

Slide 14a

Slide 15

3. THEY HELP DEVELOPERS

Slide 15a
..TO BE PRECISE IN
CURRICULWM DESIGN
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Slide 1€ Slide 16a

..To be precise in
curriculum design

..TO ENSURE THAT TCTAL
COGNITIVE PROCESS IS

3. THEY HELP DEVELOPERS BEING CONSIDERED IN

INSTRUCTIONAL PROGRAM

Slide 17 Slide 17a

..To be precise in
curriculun design

..To ensure that total
cognitive process is

3. THEY HELP DEVELOPERS being considered in
instructional program

..TO EVALUATE THE EFFECT-
IVENESS OF THEIR
CURRICULWM DESIGN

Slide 18 Slide 18a

‘ n;g




Slide 19 Slide 19a
FAULTS REALITY

Slide 20 Slide 20a

FAULTS REALITY
.DIFFICULT TO WRITE ©.50 ARE TESTS AND EXAMS

Slide 21 Slide 21a

FAULTS REALITY
..Difficult to write ..50 are tests and exams
..TURN OFF TEACHER . .BUT TURN ON STUDENTS




Slide 22

FAULTS

..Jitticult to write
. .Turn off teacher

. .OFTEN LOW LEVEL

. OOGNITiVE SKILLS

Slide 23
FAULTS

..Difficult to write

..Turn off teacher

..0Often low level
cognitive skills

« .DON'T REALLY INCLUDE
THE TOTAL MESSAGE
(CREATIVITY, ADAPT-
ABILITY, WHOLE CITIZEN,
RESPONSIBLE, ABILITY
TO THINK, ETC.) So
IMPORTANT TO A COMPLETE
WELL ROUNDED EDUCATION
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Slide 22a

REALITY

. .50 are tests and exams

..But turn on students

. S0 ARE MANY EXAMS - BUT
OBJECTIVES COVERING
MORE OOMPLEX COGNITIVE
PROCESSES SUH AS
ANALYSIS AND SYNTHESIS
CAN BE DEVELOPED

Slide 23a
REALITY

..S50 are tests and exams

..But turn on students

..S0 are many exams - but
objectives covering
more camplex cognitive
processes such as
analysis and synthesis
can be developed

. .PERHAPS - BUT HOW DO WE
EVALUATE STUDENT SUC-
CESS UNLESS HE IS ABLE
TO DO SOMETHING TO
DEMONSTRATE THAT HE
(APPRECIATES, UNDER-
STANDS, BLOSSOMS OUT)
AS A RESULT OF THIS
MAGICAL, MYSTICAL,
OOVERT SOMETHING




CHAPTER 11

SEQUENCING AND CLUSTERING
BEHAVIOURAL OBJECTIVES

L. G. Tippett*

Recent developments in adult basic education (BISD) and vocational
training have placed many local training institutions such as technical
institutes and others in the position of having to develop new programs to
meet the needs of changing populations and training objectives.

This change in needs in adult basic education has been brought about
(1) because of the advent of Canada Manpower Training Programs (BTSD) and
(2) because traditional approaches to deliver adult basic education based
on the school system model have failed rather miserably. There is need for
a new content in programs, particularly based on early experiences, a new
rocess of learning geared to the particular characteristics and of the
Eeamer who is peculiar to these programs.

This change, and the growing demand to deliver adult basic education
in increasing amounts has caused many adult training personnel in Canada
to be given the assignment: '"Design a new curriculum".

Initially, this is received with excitement and enthusiasm. Almost
universally however, after the excitement has tempered with reality, the
question asked is, '"Where do we start?"

One quickly realizes that the job of designing a curriculum involves
a process and content. The process being how you design the curriculum and
the content being what curriculum and related materials you plan to eventu-
ally produce. This then will be a discussion of the process of designing a
curriculum. This process, as experience has shown, can be applied to
designing a curriculum in any aspect of education and training. An import-
ant realization however, is that any model, or process will work if properly
planned and applied. The Training Research and Development Station and
others have chosen the DACUM Model.

* Head, Career Development Programs
Training Research and Development Station
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The other aspect, as mentioned, of curriculum design is what to pro-
duce - leading to a need to define the term "curriculum" itself. Without
discussing some conventional usages, the Training Research and Development
Station defines the curriculum as 'What the student experiences'. This
definition is chosen to ensure that the curriculum model provides an
integration of design features which all logically point to the student who
is taking the courses. This implies that the instructor is an integral
part of the design and in fact is the link between the course objectives
and the student. The instructor designs part of the curriculum - the most
. important part - the learning activities.

The curriculum design model (process), therefore, must be one which
provides for a high degree of congruity between what is planned to happen
and what does happen.

Several other factors in choosing a model are:
1. it should be simple.

2. it should be staged (or phased) so that clearly
defined jobs can be determined and planned.

3. it should be easy to commmnicate to the design
group and course users outside the design group.

4. it should be adaptable to the use of behaviorally
stated objectives and have a built-in sequencing
and clustering capability.

5. it should provide easy 'fall out" of student pro-
gress evaluation, course evaluation, in-service
training of instructors, certification levels and
other aspects.

6. it should provide administrators with the capabil-
ity of planning for the design resources which will
be required in amount and kind, including personnel.

7. it must have the capability to produce a curriculum
which will be an effective and efficient vehicle to
change the behavior of the target group.

The DACM Modell

DACUM simply stands for Designing a Curriculum. This model was
developed in 1969 in a project operated under the auspices of the Social and
Human Analysis Branch, Department of Regional Economic Expansion and coord-
inated by Howard L. Clement, a consultant with the branch at the time.

1 DACUM - Designing a Curriculum, 1969, Department of Regional Economic
Expansion, Ottawa.

<%
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The model has been widely used in the development of Vocational training
classes since its publication. Its principles can be applied equally well
to basic education curriculum.

The model consists of six phases. A list2 of these is:

Phase 1 Defining Terminal Behaviors

Phase 2 Selecting Evaluation Techniques

Phase 3 Defining Instructional Unit Objectives
Phase 4 Designing Instructional Unit Evaluation
Phase 5 Preparing Learning Activities

Phase 6 Preparing Individual Student Activities

A clarification of these six phases will outline the process of
designing a curriculum based on the model.

PHASE I: DEFINING TERMINAL BEHAVIORS

Generally speaking, the terminal behaviors should present to the
student a profile of the behavior he is expected to display at the end of
the training period. These are behaviorally stated, somewhat ''global"
objec.ives. An example in mathematics might be:

"The student will be able to read, write, perform the
four primary operations and solve routine word problems
using whole mmbers."

Obviously, this is a very general statement of behavior which neither
defines a scope and sequence of learning objectives, nor identifies the
condition of knowledge and skill required.

It would be difficult to justify the design of a training program at
this point, however, without a broader rationale in which to embed the
terminal behavior profile. Therefore, to carry out Phase I completely, one
must back up to the initial concept of a training program.

The curriculum designers would be faced with these decisions:

WHY - a training need has been determined by labour
market or other demand.

WHO - is to be trained. Considerable data should be
collected on the target population so that suitable
starting points, instructural strategies and other
parameters can be realistically determined.

2 Slightly adapted from the original.




WHAT - is to be taught. 'What" should be a statement of
the kind of behavior required at the end of the
training. It may be as wide as '"To qualify for a
level II certificate" or be more narrowly defined
as "A coommication, mathematics and science
program which will provide requisite knowledge
and skill to take advantage (of a particular
follow-up program such as trade training)."

At this point, a hierarchy of objectives should be knownh such as is
defined for the Training Research and Deyvelopment Station LINC Program
(Learning Individualized for Canadians).l

LINC PROGRAM OBJECTIVES

/\

LINC COMUNICATIONS LINC MATHEMATICS
OOURSE OBJECTIVES COURSE OBJECTIVES
(TERMINAL BEHAVIORS) (TERMINAL BEHAVIOKS)
\ A A AN
INSTRUCTIONAL (ENABLING) INSTRUCTIONAL (ENABLING)
OBJECTIVES OBJECTIVES

Phase I then involves the decisions related to determining and writing
the program objectives, course objectives and the terminal behaviors. At
this point, the DACUM charting technique can be initiated. In this tech-
nique, the terminal behaviors are arranged in the order (if sequence is
necessary) that a student would progress through the course.

The Phase I chart, therefore, would look something like the following,
each block representing a terminal behavior and in most cases, defining a
unit of instruction. The actual objective (terminal behavior) may be
written in the box or perhaps simply a title of the umit such as 'Whole
Numbers''.

1 plished by Information Canada, Prince Alhert, Saskatchewan.
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DACUM CHART XYZ COURSE

0000000

HOW-TO (RAIN - is a determination of the instructional
strategy. In many cases, the "how'" will
be in part determined by the external
constraints of budget, class size, plant
facilities, etc.

WHEN-TO TRAIN - is a determination of program scheduling
based on demands of the labour market
and needs of the target population. The
designer should plan for a continuous
intake of students.

WHERE-TO TRAIN - is a determination of the geographical
area best suited to the labour market
and the target population.

Phase I, in summary, then is a complets planning phase for the new
training program. Most importantly, a fairly well defined profile of the
end of training behaviors is determined at this point. Note that the deter-
mination of program objectives, course objectives and terminal behaviors has
not been elaborated here. This is extremely difficult in many cases and
requires considerable organizational effort to organize advisory committees,
design, distribute, collect and analyze the results of questionnaires. Also,
machinery must be established to determine the behavioral profile desired at
the end of the course. Without this effort, you may have a good course but
it may not be at all relevant as to what is required.

PHASE II: SELECTING EVALUATION TECHNIQUES

Terminal behaviors, being general, and extremely difficult to evaluate
objectively, do not lend themselves to the design of actual testing instru-
ments at this stage. The evaluation techniques, however, must be determined
at this point.

<7
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Phase II is the 'point where we determine how to measure achievement of
the earlier defined behavior profile. In basic education, we usually opt
for a paper and pencil type evaluation system. At this stage in the LINC
Program for example, a decision was made to use written tests for each unit
in two forms, and a diagnostic-placement test to be prepared for each unit.
It was further decided to prepare tests in two forms for each sub-unit and
to set performance criteria in all Form I tests at 100% accuracy. Also the
name designation and form numbeving system was decided upon for the total
evaluation system. Student Progress charting and progress accounting
systems should also be determined at this stage.

PHASE III: DEFINING INSTRUCTIONAL UNIT OBJECTIVES

As seen in the hieracchy of objectives outlined in Phase I, these are
the enabling objectives wh:ch, if achieved, will produce the terminal
behaviors. These are the ‘nstructional objectives - the immediate, well
defined, pruperly sequenced and clustered objectives - on which we base
learning activities. These objectives should be written, as characteristics
of good behavioral objectives, in student terms. In the LINC Program, these
instruction units are called Items and clusters of instructional objectives
are grouped into these items. The items are then sequenced to provide en-
abling experiences which lead to the achievement of the terminal behavior as
described in Phase I. The sequenced and clustered objectives could be
charted like this:

DACUM CHART XYZ COURSE

Joooooon
Joooodud
Jubbobon
J oo O
Joopooon

PHASE IV: DESIGNING INSTRUCTIONAL UNIT EVALUATION

At the end of Phase III all objectives have been clearly defined and
our evaluation techniques have been determined. Phase IV then involves the
actual design of measuring instruments. In Phase IV of the development of

4
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LINC all Unit Progress Checks, Item Progress Checks and Placement Inventor-
ies were prepared. Each objective is checked with one or more test items,
valid with respect to the objectives and is hopefully, a reliable measure-
ment of the behavior desired. The use of behavioral objectives, of course,
improves validity of testi items because ''what you want to measure'' is clearly
stated. Validity and reliability tests can be done after sufficiently large
nunbers of students have used the test instruments.

The DACUM chart at the end of Phase IV might look like this. The
diamonds represent evaluation points of the type: ¢ diagnostic and
placement test for a unit; 4} , an evaluation of mastery of a group of
instructional objectives (an item) and ¢ , a longer term more comprehensive
test covering several groups of instructional objectives and measuring
achievement of a terminal behavior.

DACUM CHART XYZ COURSE
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In summary, at the end of Phase IV, we know what objectives are to be
met and we have techniques and instruments to measure achievement of these
objectives. The 'what to teach' decisions are all behind us at this point.
Our efforts can now be focused on the instructional phases. Instruction
requires resources. The next phase in the process is preparing these.

PHASE V: PREPARING LEARNING ACTIVITIES

One quickly realizes that preparing instructional material, particularly
in multi-media is extremely difficult, time consuming, and costly. Most
curriculum designers, therefore, search the commercial market for suitable
materials, evaluate them and select those which meet the needs of the partic-
ular course. The instructional objectives from Phase IV provide a good base
of content on which to base their decisions. Only after one has evaluated
and selected as much commercial material as possible should the preparation
of materials begin. At this point, all possible gaps have been filled and
local design of materials can be focused at points where commercial materials
either do not exist or are not satisfactory.
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In summary then, this phase involves:
1. Evaluating existing or availabie material.

2. Selecting materials.

3. Designing and producing materials. (Described in Chapter VI.)

PHASE VI: PREPARING INDIVIDUAL STUDENT ACTIVITIES

This is the instructional phase. The instructor matches the student's
particular needs with the objective and the previously prepared learning
activities. These learning activities should be based on previous knowledge
of the student's strengths and weaknesses. Using this model, all circum-
stances are removed except the learning process itself. The student is able
through the DACIM chart and the instructional objectives to be fully aware
of where he is going and the type of performance expected. The instructor
can then perform as a "manager of learning' in directing the learning
activities and selecting sound learning experiences with a high degree of
learner involvement. A prescribed learning experience in this phase would
involve a statement of:

1. the objective behavior.
2. the learning resources.
3. the learning activity.

4. an evaluation check on the effect of the activity with respect
to the objective desired.

This model has proven to be an effective instrument in curriculum design
for many. A model, however, can become a master instead of a tool. If it
becomes a master, one is likely to stray from the main objectives of design-
ing a learning system which is to achieve some type of behavior change in the
student. Curriculum designers, therefore, mus* use such tools pragmatically
and wisely. This model, or any model, is simply a method of planning and
controlling a curriculum project. It is not the end product. Effective and
efficient training of people is.




CHAPTER III

GENERIC TRAINING OBJECTIVES FOR BTSD
A. D. Smith*
INTRODUCTION

Generic skills are those overt and covert behaviors which are
fundamental to the performance of meny tasks and sub tasks carried
out in a wide range of occupations. They are basic to both special-
ized applications and job specific skills.

Generic skills include meny of tie concepts and skills generally
referred to as academic skills such as mathematics or commmications.
They also include the reasoning skills which are required to solve
problems, make decisions, and handle certain areas of discretion. In
relation to the areas already mentioned, gemeric skills also involve
interpersonal skills, which are required when working with other
people, and manipulation skills which allow one to perfom on or with
animate and inanimate objects while using and co-ordinating the body
senses and muscles.

: Examples of generic skills in each of the four areas mentioned
above could include:

1. Academic skills - multiplying whole mmbers and reading
to determine job requirements.

2. Reasoning skills - scheduling work and diagnosing work
problems.

3. Interpersonal skills - giving and receiving rewards and
discipline.

4. Manipulation skills - hand/eye co-ordination and the use
ot proper body posture for 1ifting and carrying.

Excluded from generic skills are knowledge and procedural items

®anager, Skill Development Studies
Training Research and Development Station

An extract from a report Gemeric Skills published in 1973 by the
Training Research and Development Station.
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which are job or employer specific and which may be attained as part
of the orientation to a new job.

The aim of this chapter is to specify the purpose and content
for generic skills training“packages for use in Basic Training for

Skill Development. These will be discussed under the following
headings:

I. Purpose of Training Packages.

II. Content and Organization of Training Packages.

The following components are to be prepared as a result of the
development work outlined in this chapter:

1. A discrete curriculum package for each unit. These packages
‘are to include:
a. the instructional objectives
b. diagnostic and placement tests
c. references by objectives to appropriate learning
Zzserials which have been selected or developed,
d. achievement tests.

2. An instructor's manual which includes information on the
background, objectives, components, individualized process
and procedures needed to implement and operate the program.

3. An answer book for all diagnostic, placement and achievement
tests.

4. Individualized learning packages for those items where suit-
able or where sufficient learning materials are not available
in published materials.

I. PURPOSE OF TRAINING PACKAGES

The training packages are to be designed to facilitate achievement
of the following objectives:

1. To assist students to achieve the specific generic data
skills which are, required for chosen occupations.

2. To allow students to gain recognition for skills attained
outside the educational system.

3. To provide remedial academic upgrading for those who have
the official prerequisites but have forgotten the actual
skills or knowledge.




To enable continuous intake and exit of students.

5. To provide a process by which adults may identify and
acquire additional generic data skills required to ad-
vance their careers.

It is foreseen that the training packages will be implemented
by occupational training institutions in a variety of situations, such

as:

1. Using the program to prepare students for occupational
training courses or for job entry.

2. Using the content of the program as a vocational guide to
help students establish appropriate occupational goals.

3. Integrating the program with occupational training courses
by allowing training time daily for the development of
the generic data skills.

4. Unifying this program with occupational training courses
by treating the data concepts and the occupational skill
requirements as a unit.

It is also foreseen that the training packages will be used by

employers:

1. In conjunction with OMIP Training on the Job (TOJ) programs.

2. In conjunction with company on job training (OJT) programs.

3. To facilitate career programs by employers.

4. To permit recognition of data skills learned by experience
on the job.

IT. CONTENT OF TRAINING PACKAGES

The content to be covered by the training packages is shown in

the following:

1. The scope and content are shown in the skill content

4 chart attached as Table 1.
' 2. A sample form of an occupational profile is included
as Table 2.
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TABLE 1: CONTENT CHART
I UNIT ITEM A ITEM B «[TEM C ITEM D ITEM E ITEM F
[ - e P | | S || wavey || e | [ Em | [ remion
2. FRACTIONS Read § Write Pt Multiply Divide ok
3. DECIMALS Read § Write Add and Ratiply Nord e Round Off
4. PERCENT Read § Write Calculate Ratio —-Prq)ortion ord oms
—
S eERATIONS Equivalents %:tgfms vord protens | | Aok qtions
S IIIaTE Time Weight Distance Area Liuid Spatial
7. MEASURE Scales Time Weight Distance Quantity Verniers
b TeAsine Weight Distance Quantity Comversion | | Concorton | | Sometey
9.  DIMENSIONS E‘l’g':‘;eg Draw/Sketch I';::i::;“ ?é:lsznbruims ot
10. DIMENSIONS Perimeter Area Volume Pl mﬂ“
1. ALGEBRA e able o ables Quadiatics Variations
12. TRIG Logs Slide Rule Calculation
13. LISTEN Literal . Interpretive Evaluative
Comprehension Comprehension Comprehension
", TALK Thrections/ Information Questions Fornal Talks
15. READ &::mim fl.ng:'i’ur::;vv: Eatention 11 Books Baroation 12| | epuntiawe ”
16. :g:é"‘ss ;b,t,::"”“tte" Forms lL Charts ms
17. WRITE Phrases Sentences Paragraphs Forms Memos Letters
18. .I‘EgElTS mﬁm t;oazﬂutim Sort Classify ml?l
. ;&O‘gﬂﬁi Debate ;:;:te .:-:isor Conferences
20, DIAGNOSE List Causes é‘:‘,‘egp :;oﬂties lld.:t’:odu‘: mtim Use Senses
21, LATITURE ?n?t):;ctims lnst:':::‘tiom m:gim ls’:;orities
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TABLE 2: SAMPLE OCCUPATIONAL PROFILE
OCCUPATICN: PAINTER CCDO NO. 8785-110
UNIT ITEM A ITEM B ITEM C ITEM D ITEM E ITEM F
1.  WHOLE Read, Arate AnA . Wor
NUMBERS Y 4 uﬁ: ‘%"’ '\/‘* I‘dcns ""J"“
! <
2. FRACTIONS Rcwtc :’%‘u *%'Y M“ v lems
. . i g wiltfhly Nord
3. DECIMALS m...\/mu u tn:ct ) Véd y "N(m‘ nqo(nff
4. PERCENT lm.nwntc Calefflate” % l‘l\%im W"”
5. MIXED orderof T | tecupagon rick
OPERATIONS ""Qm“ opdgfftions l\on%lms gﬂu{tims
6. ESTIMATE - YV A Ligfid tial
MEASURES V( "\7" “'\‘)‘“ v{ Volme
7.  MEASURE s‘?(\ \/ I@n I)i%c Qv(ity Verniers
8.. METRIC weicht : o Nty Weight \ Distance Quantity
MEASURE ® Dist.nce diantity Conversion Conversion Conversion
1 4 . Read eale Meusure Draw to
9. DIMENSIONS 'm{ﬁ' nr.v(keuh Y *cnlt\Aninns o
N . . Reid Construct
10. DIMENSIONS nevém \74 ‘V" B st
11, ALGEBRA (\Z::n.nhlc \It;:i.nhlc\ Oudratics \ariat ions
12. TRIG loes Shide Rule Catalation
itera 4 lnn'-rpl tive ITvidmtAe
13. LisTen « ompyghens 1on Lomchn\mn tCompaghens 1on
14, TALK Ihrectyns/ Inforgfition nesfons rormil Talks
Ins tiony
Lateral Interprftave Comparapive Compargfive Comparapive
15. READ Compgcfiension .‘.M:ivv Ivalyyhon “1 v Evalygfion 42 lval on #3
16. :Eu‘suljusss ;:o\tke#ttcrs | gé ha {\__J vanulfs
17. WRITE Wéc:, Sc\r’(ccs ru#ph\- M ﬁs m\l(rs
18. WRITE info jon Rec ation , , Technical
REPORTS ch'»‘r?s Reporgs “’! Z "'3‘/'-‘ Reports
19. %gwst @‘ c :'mr(w is’:;'u;rv/snr (brﬁfces
: 1.00k Aip Set ook Proh
20. DIAGNOSE Lisg ghuses (ﬁ Pri {tics Me@ ions Usejus
Simple Comple Compoy Sct
21. LATITUDE lns%ﬂns Instgyftions lnstgion.i l’rivAcs

£odes: v/ required
0 optional

Aruitoxt provided by Eic:




3. A matrix of occupations and skills is attached as
Annex A.

4. The instructional objectives for the items included
are at Annex B.

It is important to realize that the content has not been arranged
in a learning hierarchy. In essence, the preceding work has been an
identification of data skills which are common to many occupations
and a further level of identifying their actual use by the occupations
which were analyzed. The evidence contained in this report must ve
carefully studied before making any assumptions about sequenced skill
development. Many of the items will have to be designed as discrete
skills to ensure that students do not have to attain extraneous skills
based on a traditional sequence of learning.

The instructional packages are to be developed for a target popu-
lation who are at least functionally literate. Adults who can achieve
a measured Grade IV in the reading component of standard tests such
as the Canadian Test of Basic Skills should be able to achieve the re-
quired skills included in the instructional packages.

The objectives at Annex B to this report do not necessarily in-
clude the enabling skills required by adults who are unable to achieve
these behaviors. It will be recalled that judgement was
exercised in the design of the data collection instrument, in the
belief that a mumber of enabling or subordinate skills could be iden-
tified on the basis of the functional skills carried out by the workers.
Data was not collected on skills such as spelling requirements, diction,
use of prefixes and suffixes - nor was data collected on knowledge items
such as mathematics nomenclatures, (numerator, .demmimtor,_.wﬁgﬂwﬂ,
etc.), purpose of nouns, Verbs, adverbs and prepositions. The developers
will therefore necessarily have to identify and build into the curri-
culum two types of enabling objectives:

1. Subordinate skills which can reasonably be considered
to be subsumed by the objectives at Annex B. For example,
the skill of writing letters necessarily implies some
ability to spell words.

attain before they would be able to learn the instructional
objectives at Amex B. For example, students who are learn-
ing elementary arithmetic skills will probably have to learn
the meanings of certain symbols and words.

2. Prerequisite skills which students necessarily have to }
|

Caution must be exercised in the selection and in the use of these
-additional curriculum objectives. Because these are to be inserted on
the basis of judgment rather than on empirical evidence, the develop-
ment staff should restrict their use to those which are an obvious
requirement and be extremely careful when using them for diagnostic or
achievement tests. We have, for example, evidence that most of the
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occupations surveyed have to be able to multiply and divide fractions
but we have no evidence to suggest that they have to be able to cor-
rectly identify the words numerator and denominator, even though the
use of these skills may help develop the skills of handling fractions.

From the preceding paragraphs it will be seen that the develop-
ment staff will necessarily have to prepare or develop the following:

1. Enabling objectives designed to help those who camnot
perform the instructional objectives.

2. Subordinate objectives which can be subsumed from the
instructional objectives.

3. Test items to be used for diagnostic, prescription and
achievement purposes.

4. A master sequential learning model to ensure that students,
who need to achieve any or all of the required skills,
learn them in an appropriate order or sequence.

To fulfill the specified objectives, the developed program should
embrace the following types of individualization:

1. Individualized Content. The skills to be attained by
each student to be based on his occupational goal, with
institution and/or student options, as suggested in the
appropriate occupational profiles.

2, Individualized Process. Continuous intake and exit of
students to be easily administered. Students to be given
necessary diagnostic and prescription tests to determine
skill development needs and be allowed when reasonable
and possible, a wide selection of learning materials in
various media.

3. Individualized Pacing. Students to be allowed to develop
skilis at a pace consistent with their learning abilities.
Achievement tests to be capable of individual or small
group administration based on the appropriate time to
meet student rather than administrative needs.

Many of the exercises and tests should involve operant as well as
respondent behavior. For example, it is more important that a worker
be able to state and support a conclusion reached from oral or written
material than be able to identify a correct conclusion. Certainly,
factually correct responses are required at the literal comprehension
level but operant behavior becomes important at the interpretive and
evaluative levels of comprehension.

As previously mentioned, the content has not been ordeted or
sequenced - nor have the mathematics and coommnications units been
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separately classified by these titles. This will allow the developers
to integrate the learning experiences so the students can learn and
apply mathematics and commnications concepts rather than having them
separated according to subjects,

The processes used in LINC (Learning Individualized for (Canadians),
will be used for the development of these training packages.
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ANNEX B
INSTRUCTIONAL OBJECTIVES
UNIT 1 - WHOLE NUMBERS

ITEMA - INIT 1
READ, WRITE, AND COUNT (WHOLE NUMBERS)

OBJECTIVES

1. Count a set of up to 100 objects and state or write the number of
objects counted.

2. Identify place value of digits in a given whole mmber with up to

7 digits,

3. Read a given whole mmber less than 10 million and write its name
in words.

4. Write a whole mmber less than 10 million given the word name of
the mmber.

S. Write mmbers to one million after counting or reading the werd
name of the mmber.

6. Arrange a set uf whole mmbers in ascending or descending order.

ITEM B - INIT 1
ADD AND SUBTRACT (WHOLE NUMBERS)

OBJECTIVES

1. Perform additions of whole mumbers given iustructions such as:

What is the total of 8 and §?
Find the sum of 8 and S.
Add 8 and S.

8 plus 5 is __.

88+5- .

]

2. Find the sum of a set of whole mmbers of 1-5 digits including
cases where carrying is required.
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ANNEX B
INSTRUCTIONAL OBJECTIVES

3. Perform subtraction of whole numbers given instructions such as:

8 minus 5 is .

Subtract S5 from 8.

Find the difference of 8 and 6.

If you had 8 and gave away S, you would have __ .
8§ -5=
8

=S

4. Find the difference of two 1-5 digit numbers including cases where
borrowing is required.

5. Solve a routine word problem using subtraction or addition of whole
numbers.

ITEM C - UNIT 1
MULTIPLY (WHOLE NUMBERS)

OBJECTIVES

1. Perform multiplication of whole numbers given instructions such as:

6 times 2 is
Three two's are .
The product of 6 and 2 is __ .
6x2=
6

x2

2. Find the product of a given pair of whole numbers of which one number
is up to 5 digits and the other mumber up to three digits.

3. Solve a routine word problem using multiplication or division of
whole numbers.
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ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM D - WNIT 1
DIVIDE (WHOLE NUMBERS)

OBJECTIVES

1. Perform division of two simple whole numbers (no remainder) given
instructions such as:

2 divided by 6 is

2 into 6 goes times.

The quotient of 6 divided by 2 is ___.
62:2= .

2)6 = -.

6=_ .

2

2. Find quotients of 1-5 digit dividends and 1-3 divisors including
cases where there are remainders.

3. Solve routine word problems using division of whole numbers.

ITEM E - UNIT 1
WORD PROBLEMS (WHOLE NUMBERS)
OBJECTIVE

1. Use addition, subtraction, multiplication or division, as appropriate,
in the solution of routine occupational word problems with whole
numbers.

ITEM F - INIT 1

ROUND OFF (WHOLE NUMBERS)

OBJECTIVE

1. Round off a number to nearest ten, hundred, thousand, ten thousand,
or hundred thousand.
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UNIT 2 - FRACTIONS

Fractions used for test items are to be those
*hich could realistically be expected to be

usad in occupational work (e.g., one to two

digit denominators OR even hundreds, thousands).
Fractions used in occupational operations generally
have denominators such as 2,3,4,5,10,25,100,1000,
2000 and not 7,9,37,1005, etc. Comparison or
reduction of fractions usually involves no more
than three fractions and the denominators usually
have a measurement relationship such as x/4, x/8,
x/16, or x/9 and x/27.

ITEM A - UNIT 2

READ AND WRITE (FRACTIONS)

OBJECTIVES

Identify a common fraction as being a number of parts of a total
number of equal parts,

Reduce a fraction to its simplest form (lowest terms).

Change improper fractions to mixed numbers and mixed numbers
to improper fractions.

Write equivalent fractions for a given fraction given a new
numerator and denominator.

Arrange a set of fractions and/or mixed numbers in ascending
or descending order.

Write what fractional part one number is of another in simplest
form.

ITEM B - UNIT 2

ADD AND SUBTRACT (FRACTIONS)

OBJECTIVES

1.

Calculate the sum in simplest form of two or three common fractions
with like denominators.
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2. Calculate the sum in simplest form of two or three common
fractions with unlike denominators.

3. Calculate the sum in simplest form of two or three mixed

“numbers with like and unlike denominators.

4. Calculate the sum in simplest form of two or three numbers
which include at least one proper fraction and one mixed
number.

5. Calculate the difference in simplest form of two common
fractions with like denominators.

6. Calculate the difference in simplest form of two common
fractions with unlike denominators.

7. .alculate the difference in simplest form of two mixed numbers
which have like denominators including cases where borrowing
is required.

8. Calculate the difference in simplest form of two mixed numbers
which have unlike denominators including c2ses where borrowing
is required.

9. Solve a routine word problem using addition and/or subtraction
of fractional numbers.

ITEM C - INIT 2

MULTIPLY (FRACTIONS)

OBJECTIVES

1.

Calculate the product in simplest form of:
a. a common fraction and a whole number
b. two common fractions.

Calculate the product,in simplest form:
a, a mixed number and a whole number
b. two mixed numbers.

Calculate the product in simplest form of two or three numbers
which include at least one common fraction and one mixed number.
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Solve a routine word problem using multiplication of fractional
numbers,

ITEM D - INIT 2

DIVIDE (FRACTIONS)

OBJECTIVES

1. Calculate the quotient in simplest form of:
a. a common fraction divided by a whole number
b. two common fractions
c. a whole number divided by a common fraction.

Calculate the quotient in simplest form of:
a. a mixed number and a whole number

b. a mixed number and a common number

C. two mixed numbers.

3. Solve a routine word problem using division of fractional numbers.

ITEM E - UNIT 2

WORD PROBLEMS (FRACTIONS)

OBJECTIVES

1. Solve a routine word problem using addition, subtraction, multi-
plication and/or division of fractions.
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UNIT 3 - DECIMALS

NB: Decimals used for test items are to be those which
could realistically be expected to be used in occu-
pational work (e.g., no more than three zeros re-
quired to position the decimal (.0001) or no more than
three digits after the decimal is rounded off (1.782).

ITEM A - UNIT 3
READ AND WRITE (DECIMALS)

OBJECTIVES

1. Read a given 1-4 place decimal fraction and write its name in words.
2. Write a 1-4 place decimal fraction given the word name of the number.

Arrange a set of decimal fractions in ascending or descending order.

& W

Write:

a. the total value of a given combination of dollars, quarters,
dimes, nickels, and cents.

b. the combination of dollars and coins equivalent to a given -
money value.

ITEM B - UNIT 3
ADD AND SUBTRACT (DECIMALS)

OBJECTIVES

1. Calculate the sum of a set of decimal fractions.
2. Calculate the difference of two decimal fractions.

3. Solve a routine word problem using addition and/or subtraction of
decimal fractions,

1
v
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ITEM C - UNIT 3

MULTIPLY AND DIVIDE (DECIMALS)

OBJECTIVES

1. Calculate the product of two decimal fractions when rounding off
is (a) not required (b) required.

2. Calculate to a given number of decimal places, the quotient of a
whole number divided into:
a., a whole number larger than the divisor.
b. a whole number smaller than the divisor.
¢c. a decimal fraction.

3. Calculate to a given number of decimal places, the quotient of a
decimal fraction divided into:
a. a decimal fraction.
b. a whole number,

4. Solve a routine word problem using multiplication and/or division
of decimals,

ITEM D - UNIT 3

WORD PROBLEMS (DECIMALS)

OBJECTIVE

1. Solve a routine word problem using addition, subtraction, multipli-
cation, and/or division of decimal fractions and common fractions
or mixed numbers.

ITEM E - UNIT 3

ROUND OFF (DECIMALS)

OBJECTIVES

1. Round off a decimal fraction to the nearest tenth, hundredth,
thousandth, or ten-thousandth.
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UNIT 4 - PERCENT

ITEM A - INIT 4

READ AND WRITE (PERCENT) -,

OBJECTIVES
1. Identify a percent as equivalent to a fraction with 100 as the
denominator.

2. Identify the % symbol by writing in words a given percentage.

ITEM B - UNIT 4

CALCULATE (PERCENT)

OBJECTIVES

1. Calculate a percent of a mmber. (Type 1: at of b= _ .)

2. Solve a routine word problem involving calculation of a
peccent of a number.

3. Calculate the percent one nimber is of another. (Type 2:
ais __% of b).

4. Solve a routine word problem involving calculation of the
percent~one number is of another.

5. Calculate a number when a percent of it is known. (Type 3:
a% of = b).

6. Solve a routine word problem involving calculation of a
nunber when a percent of it is known.

7 Solve percentage word problems involving money, people, objects,
time, and other data.

o%
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ITEM C - WNIT 4
RATIO (PERCENT)

OBJECTIVES

1. Identify comparisons of two numbers in the forms a:b, %, "a is to b",

or ''a parts to b parts", etc., as ratios.

2. State or write in simplest form (lowest terms) a ratir of two numbers

in the forr’
a. a:b
b. a

5

~

3. Write a ratio given a description of the two numbers one of which must
be determined by adding or subtracting the numbers in a given ratio.

ITEM D - UNIT 4
PROPORTION (PERCENT)

OBJECTIVES

1. Identify an equality of two numbers in the form: a:b - c:d, § = %,

"a is to b as ¢ is to d", or "a parts to b parts is the same as
¢ parts to d parts'", etc., as a proportion.

2. Calculate the unknown number given 3 numbers in a proportion.

3. Calculate a number when a fraction of it is known, using the propor-
tion method.

4. Solve a routine word problem which involves either a ratio or a
rate, using the proportion method.

-
|3

¢
1
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ITEM E - UNIT 4
WORD PROBLEMS (PERCENT)

OBJECTIVE

1. Solve a routine word problem which involves the use of percentage
calculations, ratio or proportion.

UNIT S - MIXED OPERATIONS

ITEM A - WNIT 5

EQUIVALENTS (MIXED OPERATIONS)

OBJECTIVES

1. - Convert:
a. a common fraction or mixed number to a decimal fraction.
b. a decimal fraction to a common fraction or mixed mmber.

2. Convert:
a. a percent to a fraction.
b. a fraction to a percent. -

3. Convert:
a. a percent to a decimal.
b. a decimal to a percent.

4. Use standard tables to convert:

a. a fraction to a percent.
b. <& percent to a fraction.

ITEM B - UNIT 5

ORDER OF OPERATIONS (MIXED OPERATIONS)

OBJECTIVES

1. Simplify an expression involving addition and subtraction of
whole numbers or fractions.

[ d
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Simplify an expression involving addition and subtraction of whole
mmbers or fractions.

Simplify an expression involving addition and/or subtraction and
multiplica*ion and/or division of whole numbers or fractions.

Simplify . expression which requires the removal of parentheses.
Simplify an expression in which the mumerator and/or denominator
of a fraction is a sum, difference, product, or quotient of two
whole numbers.

State the order in which order of operai..ons rules apply.

Write a mathematical expression relating the facts in a given
problem and then simplify that expression.

ITEM C - UNIT S

OCCUPATION WORD PROBLEMS (MIXED OPERATIONS)

OBJECTIVE

1.

Given word problems appropriate to a selected occupation, be
able to: select arithmetic functions to be performed; the
o.uct' in which they are to be done; and obtain the required
solution.

ITEM D - WINIT 5

QUICK CALCULATIONS (MIXED OPERATIONS)

OBJECTIVE

1.

Given appropriate occupational arithmetic calculation require-
ments the student will be able to perform the operations using
common short cut methods.
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UNIT 6 - ESTIMATE MEASURES

NB: The ability to estimate measurements is rarely included
in academic programs. A high proportion of the occupations
surveyed indicated that this is a requirement. It is also
to be noted that many who require this skill do not also
have to have the skill of actually measuring. The following
criteria are appropriate to this item:

(1) Excessively small or large measurement estimates are not
required. Extremes such as seconds - months, less than an
ounce - over 100 1bs., less than a quarter inch - over 50
ft., less than one fluid ounce - over 10 gallons, should
be avoided.

(2) Objects used should have a regular configuration of a cir-
cular, square or rectangular type.

(3) Students should be able to use various sensory organs, feel,
see, handle, etc. It would not be realistic, for example,
to ask a student to judge the weight of a sealed container
without being able to lift it. Cognitive knowledge of the
composition of various materials is not a requirement, e.g.,
hardwood is normally heavier than softwood.

(4) Few workers require all of the items in this unit and each

item should therefore be treated independently of the other
items.

ITEM A - INIT 6

TIME (ESTIMATE MEASURES)

OBJECTIVES
1. Identify seconds, minutes, hours, days, weeks, months and years
as units of time.

2. Convert units of time to other units (e.g., 90 minutes is 1 1/2
hours).

3. Be able to estimate the duration of time actually required to
perform routine functions, within 50% of the actual time.

NB: The routine functions selected should not be for
excessively short or long durations.
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ITEM B - UNIT 6
WEIGHT (ESTIMATE MEASURES)

OBJECTIVES

1. Identify ounces, pounds and tons as units of weight measure.

2. Convert units of weight to other units (e.g., 32 ounces is 2
pounds) .

3. Be able to estimate the weights of common objects within 20%
of the actual weight,

NB: The common objects should be items which the student

could be expected to apply judgment by handling and
not be excessively light or heavy. -

ITEM C - INIT 6

DISTANCE (ESTIMATE MEASURES)

OBJECTIVES

1, Identify inches, feet, yards and miles as units of distance.

2. Convert units of distance to other units (e.g., 18 inches =
1 1/2 feet).

3. Be able to estimate the length, width or height of common
objects or the distance between objects, within 20% of the
~tual distance.

The objects or distance between objects should not

be excessively short or lengthy distances but should
be distances over which the student could be expected
to apply judgment by visual inspection,

NB:




ANNEX B

INSTRUCTIONAL OBJECTIVES

ITEM D - UNIT 6

AREA (ESTIMATE MEASURES)

OBJECTIVES

1. Identify square inches, square feet, square yards as the measure
of the surface of a figure.

2. Convert units of area to other units (e.g., 144 square inches
equals one square foot).

3. Be able to estimate the area of common objects within 50% plus

or minus of the actual area.

NB: The common objects should be rectangular or square and
not be excessively small or large.

ITEM E - UNIT 6

LIQUID VOLUME (ESTIMATE MEASURES)

OBJECTIVES

1. Identify fluid ounces, pints, quarts and gallons as units of
liquid capacity.

2, Convert units of liquid measure to other units (e.g., 1 1/2
gallons equals 6 quarts).

3. Be able to estimate the liquid contents or the capcity of

common containers, within 50% plus or minus of the actual
content or capcity.

NB: The common containers to be regular shaped bottles,
tins, etc., of a circular, square or rectangular
configuration without irregular constrictions except
for the neck and not be excessively large or small.
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ITEM F - INIT 6
SPATIAL VOLUME (ESTIMATE MEASURES)

OBJECTIVES

Identify cubic inches, cubic feet, and cubic yards as units
of space measurement.

Convert units of space measurement to other units (e.g., 27
cubic feet equals one cubic yard).

Be able to estimate the cubic measurement of a cormon object
or space, within 50% plus or minus of the actual size.

NB; The common object or space to be a reasonable size (small -
as a book to «s large as a classroom) and to be square
or rectangular in configuration.

UNIT 7 - MEASURE

ITEM A - INIT 7

SCALES (MEASURE)

OBJECTIVE

1. Visually read common scales, such as thermometers, weigh scales,
clocks, water meters, gas meters, tape measures, pressure scales
and odometers.

ITEM B - UNIT 7
TIME (MEASURE)

OBJECTIVES

1. Add and subtract 12-hour clock times including cases in subtraction
where borrowing is required.
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2. Be able to measure the actual duration of time expended to
perform routine functions, correct within 5% of actual
duration.

iTEM C - UNIT 7

WEIGHT (MEASURE)

OBJECTIVES

1. Add and subtract weight measures including cases where borrowing
is required.

2. Be able to weigh common objects on balance or spring loaded
scales, correct witihin one unit of the scale readings.

ITEM D - UNIT 7

DISTANCE (MEASURE)

OBJECTIVES

1. Add and subtract units of distance including cases where borrowing
is required.

2. Measure a given distance or one dimension of an object with a
ruler or tape measure to the nearest 1/8 inch.

ITEME - INIT 7
QUANTITY (MEASURE)

OBJECTIVES

1. Add and subtract units of liquid measure including cases where
re-grouping is requiied.
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2. Be able to measure liquid content or capacity of a container
to within 1 unit of the scale on the measuring instrument.

ITEM F - UNIT 7

VERNIERS (MEASURE)

OBJECTIVE

1. Usually read, from pictorial representations of common verniers,
the indicated measurement to the nearest unit.

UNIT 8 - METRIC MEASUREMENT

ITEM A - UNIT 8
WEIGHT (METRIC MEASUREMENT)

OBJECTIVES

1. Identify milligrams, centigrams, decigrams, grams, decagrams,
hectograms, kilograms and metric tons as units of metric weight
measure.

2, Convert units of weight from one metric unit to another (e.g.,
100 grams equals one hectogram).

3. Be able to estimate the weight of common objects within 20% plus
or minus of the actual metric weight.

4. Be able to weigh common objects on balance or spring loaded
scales, correct within one unit of the metric scale readings.

03
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ITEM B - UNIT 8

DISTANCE (METRIC MEASUREMENT)

OBJECTIVES

1. Identify millimeters, centimeters, decimeters, meters,
decameter, hectometers and kilometers as units of metric
distance measure.

2. Convert units of distance from one metric unit to another (e.g.,
one hectometer equals 100 meters).

3. Be able to estimate the length, width or height of common
objects or the distance between objects, within 20% plus
or minus of the actual distance.

4. Be able to measure a given distance or one dimension object
with a ruler or tape measure to the nearest centimeter.

ITEM C - INIT 8

QUANTITY (METRIC MEASUREMENT)

OBJECTIVES

1. Identify milliliter, centiliter, deciliter, liter, decaliter
and hectoliter as units of metric capacity.

2. Convert units of capacity from one metric unit to another (e.g.,
10 liters equals one decaliter).

3. Be able to estimate in metric units the contents or the capacity
of common containers, within 20% plus or minus of the actual
content or capacity.

4. Be able to measure content or capacity of a container to within
1 unit of the scale of the measuring instrument.
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ITEM D - UNIT 8
WEIGHT CONVERSION (METRIC MEASUREMENT)

OBJECTIVES

1. Given tables, be able to convert metric weight measurements
to English measurements.

2. Given tables, be able to convert English weight measurements
to metric measurements.

ITEM E - UNIT 8

DISTANCE CONVERSION (METRIC MEASUREMENTS)

OBJECTIVES

1. Given tables, be able to convert metric distance measurements
to English measurements.

2. Given tables, be able to convert English distance measurements
to metric measurements.

ITEM F - INIT 8

QUANTITY CONVERSION (METRIC MEASUREMENT)

OBJECTIVES

1. Given tables, be able to conv:rt metric measures of capacity
to English measurements.

2, Given tables, be able to ccnvert English quantities to metric
measurements.
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UNIT 9 - DIMENSIONS

ITEM A - UNIT 9

FIGURES AND FORMS (DIMENSIONS)

OBJECTIVES
1. Identify rectangles, squares, triangles, circles, rectangular

solids, cubes, pyramids, cones, cylinders and spheres from a
set of objects, pictures of objects, or names of objects.

2. Identify:

a. rectangles, squares, triangles, and circles as plane
figures (twc-dimensional).

b. rectangular solids, cubes, pyramids, cones, cylinders,
and spheres as solid figures (three-dimensional).

3. Identify rectangles, squares, triangles, circles, rectangular
solids, cubes, and cylinders given their definitions or
characteristics.

ITEM B - INIT 9

D.XAW/SKETCH (DIMENSIONS)

OBJECTIVES

1.

Draw or sketch (not to scale) (student choice) squares, rec-
tangles, triangles, circles, cubes, rectangular solids,
cylinders, cones and pyramids.

Represent, by drawing or sketching (student choice), common
objects using 1que projections.




ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM C - INIT 9

READ SCALE DRAWINGS (DIMENSIONS)

OBJECT IVES

1. Identify 1:4, 6:1, 1" to the foot, 1" = 5 mi., 1:50,000, etc.,
as examples of scales used to represent reductions or expansions
of the actual size of an object.

2. Convert a scale measurement to true size given the scale.

3. Identify a given drawing as a map, blue print, photograph,
schematic diagram or assembly (exploded view) drawing.

4. Trace a particular subsystem on a single schematic drawing.

5. Identify the order in which parts are put together in an
assembly drawing.

ITEM D - INIT 9
MEASURE SCALE DRAWINGS (MEASUREMENTS)

OBJECTIVE

1. Calculate actual dimensions of an objéct given a ruler and a
simple scale drawing of the object.

ITEM E - INIT 9

DRAW TO SCALE (MEASUREMENTS)

OBJECTIVE

1. Given a compass, right angle triangle and a ruler be able
to draw to scale front, top and side representations of
common objects which are rectangular solids, cylinders,
cones or pyramids.
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NB: For items B to E, emphasis should not be placed on drafting
skills (line weight, cornmer construction, etc.) or on artis-
tic skills (shading, balance, etc.) but on accuracy of
reading, measurements to and from, etc. In other words,
can the student properly read the drawings and construct
sketches or drawings which can be accurately read?

UNIT 10 - DIMENSIONS

ITEM A. - INIT 10

PERIMETER (DIMENSIONS)

OBJECTIVES

S.

Identify perimeter as the length of the outer boundary of a
plane figure and identify the units used as inches, feet, yards,
etc.

Calculate the perimeter of a given rectangle or square.
Measure the perimeter of a given figure by successive ruler
measurements. Identify  as a constant equal to c/d for all
circles and identify its approximate value as 3 1/7 or 3.14.
Calculate the circumference of a circle given:

a, its radius

b. its diameter

Solve a routine word problem involving perimeter.

ITEM B - UINIT 10

AREA (DIMENSIONS)

OBJECTIVES

1.

Identify area as the measurement of the surface of a figure
and state units used. (sq. in., sq. ft., sq. yd., sq. mi.)
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. Calculate the area of a given square.
. Calculate the area of a given rectangle.
Calculate the area of a given triangle.

. Calculate the area of a given circle.

(= T 7. B T 7

. Solve practical problems involving area calculations of squares,
rectangles, triangles, and circles.

ITEM C - UNIT 10
VOLUME (DIMENSIONS)

OBJECTIVES

1. Calculate the volume of a given rectangular solid (including
cubes).

2. Calculate the volume of a given cylinder.

3. Solve practica! problems involving volume calculations of
rectangular solids and cylinders.

ITEM D - UNIT 10
READ GRAPHS (DIMENSIONS)

OBJECTIVE
1. Read specified data from simple line, bar and circle graphs.

ITEM F - UNIT 10
CONSTRUCT GRAPHY (DIMENSIONS)

OBJECTIVE

1. Given simple data construct line, and bar graphs to display
a visual representation of the data.

ERIC 03
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UNIT 11 - ALCEBRA

ITEM A - INIT 11

ONE VARIABLE (ALGEBRA)

OBJECTIVES

1. Write single variable open sentences given verbal statements
of relations. ‘
2. Solve single variable open sentences.

3. Solve routine word problems which require equations in one unknown.

ITEM B - UNIT 11

TWO VARIABLES (ALGEBRA)

OBJECTIVES

1. Write two variable open sentences given verbal statements of
relations.
2. Solve two variable open sentences.

3. Solve routine word problems which require equations in two unknowns.

ITEM C - INIT 11

QUADRATICS (ALGEBRA)

OBJECTIVES

Not establiched.
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ITEM D - UNIT 11

VARIATIONS (ALGEBRA)

OBJECTIVES

Not established.

UNIT 12 - TRIGONOMETRY

ITEM A - INIT 12

LOGARITHMS (TRIGONOMETRY)

OBJECTIVES

1. Solve multiplication problems by using logarithm tables.

2. Solve division problems by using logarithm tables.

ITEM B - UNIT 12

SLIDE RULE (TRIGONOMETRY)

OBJECTIVES

1. Solve miltiplication problems by using a slide rule.
2, Solve division problems !y using a slide rule.

3. Solve exponent and root problems by using a slide rule.

ITEM C - UNIT 12

CALCULATION (TRIGONOMETRY)

OBJECTIVES

Not established.
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UNIT 13 - LISTEN

NB: The audio tapes should contain a variety of simulated
occupational listening conditions.

ITEM A - INIT 13

LITERAL COMPREHENSION (LISTEN)

OBJECTIVES

1. Listen to an audio tape and be able to answer '‘what', "who'',
"where'', and "‘when" questions.

2. Listen to an audio tape and be able to identify the order or
sequence of required activities.

3. Listen to an audio tape and be able to identify the latitude
allowed by the speaker.

4. Listen to an audio tape and be able to perform a series of
activities that requires recall of instructions or information.

NB: The students to be encouraged to take notes during
the playback and to be aware of the objectives (but not
the actual test items). This item is intended to develop
the skills of effectively listening for the factual aspect
of oral commmication. '

ITEM B - INIT 13

INTERPRETIVE COMPREHENSION (LISTEN)

OBJECTIVES

1. Listen to an audio tape and be able to identify the main purpose
of the talk.

2. Listen to an audio tape and be able to answer 'how'" and 'why"
questions.

3. Listen to an audio tape and be able to answer questions which
require a generalized interpretation of the talk.

"7




67

ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM C - INIT 13
EVALUATIVE COMPREHENSION (LISTEN)

OBJECTIVES

1. Listen to an audio tape and be able to identify speakers'
statements as being facts or opinions.

2. Listen to an audio tape and be able to perform a series
of activities that requires recall of instructions or
suformation AND interpretive and evaluative comprehension.

NB: Items B and C: operant as well as respondent behavior
are important in these two items. It should not be
expected that students achieve conformity of conclusions,
rather it should be expected that they be able to defend
gr support their interpretive and evaluative compre-

ension.

UNIT 14 - TALK

ITEM A - UNIT 14
DIRECTIONS/ INSTRUCTIONS (TALK)

OBJECTIVES

1. Organize and express directiuns in a logical sequence and with
time limitations, given direction content.

2. Answer questions orally which require interpretation of an
experience.

ITEM B - INIT 14

INFORMATION (TALK)

OBJECTIVES

1. Repeat information which has been told.

'3
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2. State the correct answer to questions on a subject about which
information has been given.

3. Describe orally, in a few short sentences, a given person, place,
thing, or job performed.

4, Answer questions orally about material read (such as a note,
memo or letter).

5. Describe an experience or some event that was witnessed (or
read about).

6. Explain to someone else how to perform a fairly complex task,

given experience at performing the task, or having learned
from another person or a manual how to perform the task.

ITEM C - UNIT 14

QUESTIONS (TALK)

OBJECTIVE

1. Given a short statement of a typical and realistic occupational
problem and a coach or peer who has a list of facts per'tinent
to the problem each student will be able to obtain at least 51%
of the facts by asking information seeking questions,

NB: Items A and B are intended to develop skills of imparting
information and instructions. The exercises and tests
should be carefully designed to ensure that memory or
understanding is not being tested. In item C the ability
to obtain facts or opinions by questioning, rather than
tll:e ability to frame "proper' questions, is the essential
skill,

ITEM D - UNIT 14

FORMAL TALKS (TALK)

OBJECTIVE

Not established.

ERIC .




69

ANNEX B
INSTRUCTICNAL OBJECTIVES
UNIT 15 - READ

NB: Memory is not involved in these objectives. The
written material (up to Grade level 8.5 Fry Read-
ability Scale) supplied to the student should be
available to the student during performance.

ITEM A - INIT 15

LITERAL COMPREHENSION (READ)

OBJECTIVES

1. Identify statements as being true or false after reading a
given selection.

2.  Answer "what", '"who'", '"where', and "when'' questions using
factual information from a given selection.

3. Given a set of instructions involving activities to be

performed by a number of people, and the particular role,
prepare a list and sequence of activities to be performed.

ITEM B - UNIT 15

INTERPRETIVE AND EVALUATIVE COMPREHENSION (READ)

OBJECTIVES

1. Answer "why' and "how'' questions using factual information
from a given selection.

2. Answer questions which require a generalized interpretation
which can be inferred frocim facts in a given selection.

3. Identify causes and effects from a given selection.

4, Identify and support a conclusien that can be inferred

from a set of facts or from a given selection.
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Identify and support a prediction based on information
given in a selection.

Sepzrate facts and opinions in a given selection.

G'ven a set of instructions involving literal, inter-
pretative and evaluative comprehension, and a statement
of the current situation, prepare a list and sequence
of activities to be performed.

ITEM C - UNIT 15

COMPARATIVE EVALUATION #1 (READ)

OBJECTIVE

1.

Compare two or more written directions and identify discrepancies.

ITEM D - UNIT 15

BOOKS (READ)

OBJECTIVES

1. Be able to locate a telephone number, address or business
firm from a telephone directorv.

2. Be able to locate an item and its cost and catalogue number
from a catalogue.

3. Be able to obtain the correct spelling for a word from a
dictionary.

4. Be able to locate a particular reference in a reference

book or company manual.

5




71

ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM E - INIT 15

COMPARATIVE EVALUATION #2 (READ)

OBJECTIVE

1. Be able to locate similar information from two or more
catalogues, books or manuals and determine which one is
most suitatle based on given criteria such as price, delivery
date, colo., size, etc.

ITEM F - INIT 15

COMPARATIVE EVALUATION #3

OBJECTIVE

1. Be able to locate similar information from two or more books,
catalogues or manuals, set criteria and determine which one
is the most suitable on the criteria established.

UNIT 16 - BUSINESS READ

ITEM A - UNIT 16
NOTES, LETTERS OR MEMOS (BUSINESS READ)

OBJECTIVE

1. Given notes, letters or memos, be able to identify:

the author
the recipient
the activities required of the recipient

0o
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ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM B - UNIT 16
FORMS (BUSINESS READ)

OBJECTIVE

1. Given a variety of common business forms such as work orders,
job orders, issue and receipt vouchers, claims and purchase
orders, be able to answer factual questions based on the data
on the forms.

ITEM C - UNIT 16

CHARTS (BUSINESS READ)

OBJECTIVE

1. Given common reference tables and charts such as organization
charts, parts charts, reference tables, including charts and
tables designed in matrix form (rows and columns), be able
to answer factual questions based on the data supplied.

ITEM D - INIT 16
MANUALS (BUSINESS READ)

OBJECTIVE

1. Given a typical company manual or union agreement containing
administrative, policy, personnel and financial rules and
regulations, be able to answer factual questions based on
the manual for items such as hours of work, rates of pay,
vacation or other leave, grievances, promotion and discipline.
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ANNEX B
INSTRUCTIONAL OBJECTIVES

UNIT 17 - WRITE

ITEM A - UNIT 17
PHRASES (WRITE)

OBJECTIVE

1. Given simple data in the form of words and figures the
student will be able to write phrases which are legible and
which convey the desired information.

ITEM B - UNIT 17

SENTENCES (WRITE)

OBJECTIVE

1. Given simple data in the form of words and figures the
student will be able to write complete sentences.

" NB: The data obtained indicates that some occupations
only write by filling in phrases and sentences on
forms. Therefore, the only criteria for items A
and B is whether or not the phrase or sentence would
be understood. Correct use of capital letters, punc-
tuation, spelling, tense, etc., although desirable,
is not critical at this level of performance.

ITEM C - UNIT 17
PARAGRAPHS (WRITE)

OBJECTIVES

1. Given simple data in the form of words and figures the student
will be able to write sentences using capital letters, punctua-
tion, modifiers and spelling correctly.

'7I
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ANNEX B

INSTRUCT IONAL OBJECTIVES

2. Write a short article or report of four or five paragraphs
using proper sentence structure, word usage, punctuation,
and paragraph form, on a topic of interest.

ITEM D - INIT 17

FORMS (WRITE)

OBJECTIVES

1. Given typical employment application forms the student will
be able to complete them correctly, neatly and legibly.

2. Given typical business forms such as work orders, job orders,
issue and receipt vouchers, claims, and purchase orders and
the necessary data in words and figures, the student will be
able to correctly complete or fill in the appropriate portions
of the fomrms.

ITEM E - INIT 17

MEMOS (WRITE)

OBJECTIVES

1. The student will be able to set up the parts of a business
memo in proper form, sender's name and/or appointment, data,
addressee's name and/or appointment, subject heading, body
and signature.

2. Compose business memos in proper form using good sentence
and paragraph structure and proper punctuation, from infor-
mation supplied.

39
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ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM F - INIT 17

LETTERS (WRITE)

OBJECTIVLS

1. The student will be able to set up the parts of a business
letter in proper form, (sender's address, date, addressee's
address, salutation, body, complementary close and signature).

2. Given the information for a letter the student will be able to
organize the body of the letter into a logical sequence, such
as the following:

a.
b.
c.

d.

An introduction which describes the purpose or aim of
the letter (why it is being written).

A background or history so the reader can understand
the discussion which follows.

The discussion necessary for the reader to know the
current facts on the arguments presented.

A closure which includes the recommendation, decision,
action requested or summary.

3.  Compose business letters in proper form, using good sentence
and paragraph structure, logical sequences, proper punctua-
tion and spelling, from information supplied.
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ANNEX B
INSTRUCTIONAL OBJECTIVES

UNIT 18 - WRITE REPORTS

ITEM A - UNIT 18
INFORMATION REPORTS (WRITE REPORTS)

OBJECTIVE

1. Given real or simulated occupational conditions in which the
student can use a variety of his senses, the student will be
able to prepare a written factual report which is correct,
concise and reasonably complete.

ITEM B - UNIT 18
RECOMMENDATION REPORTS (WRITE REPORTS)

OBJECTIVES

1. Given a typical and simple type of occupational problem the
student will be able to select alternative courses of action
to alleviate or solve the problem.

2. Given a typical and simple type of occupational problem and
a list of alternative c...ses of action to alleviate or
solve the problem the student will be able to list advantages
and disadvantages for each alternative.

3. Given real or simulated occupational problems in which the
student can use a variety of his senses, the student will
be able to prepare & recommendation report which includes al-
ternatives, courses of action to alleviate or solve the
problem and the advantages and disadvantages of each.

NB: The condition for items A and B could be an actual
activity or a film. The students should be aware of
any facts which would already be known to the recipient
of the report so that he would only have to report what
his supervisor needs to know. The problems selected
must be of a nature where the student could be expected
to apply judgment on the problem and the alternatives.

8%
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ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM C - INIT 18

SORT (WRITE REPORTS)

OBJECTIVi

1. Given data or objects and a classification criteria the
student will be able to sort the data/objects by the various
classifications,

NB: The data/objects and the classification criteria
should require a minimum of judgment. The ability to
sort rather than the ability to apply judgment is
the essential criteria for this objective. The
exercises and tests for this objection and for the
following items should go beyond the idea of sorting
for filing, such as sorting for warehousing, sorting
tools and materials, sorting figures and vouchers.

ITEM D - UNIT 18

CLASSIFY (WRITE REPORTS)

OBJECTIVE

1. Given data or objects such as receipts and expenditures
or pictures of a variety of objects which can be readily
classified by different lists, the student will be able
to set up a classification system and sort the data/objects
by the various classifications.

NB: The data/objects should be presented in a way that
there is an apparent need to sort them for various
reasons such as filing, warehousing, providing in-
formation. The student should be aware of '‘why" he
has to classify them and the desired skill is "how to
classify".

33




ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM E - UNIT 18

TECHNICAL REPORTS (WRITE REPORTS)

OBJECTIVES

Not established.

UNIT 19 - EXCHANGE IDEAS

ITEM A - UNIT 19

DEBATE (EXCHANGE IDEAS)

OBJECTIVES

cation.

NB 1:

1. The student will be able to withhold judgment thile listening
or reading, ‘

2. The student will be able to clarify points not umdevetool as
a re~ul* of listening or reading.

3. The student will be able to apply judgment to material heard
or read after he has understood the other's intent, and then
state his reaction in oral or written form.

4. The student will be able to state his point of view in oral
and written form and defend the point in subsequent communi-

Although these objectives suggest a high degree of
skill the tests and learning processes shoi..d be

at an unsophistics ced level. Preferably the same
material (oral and written) should be used for each
objective so the student will learn to systematically
follow these steps.

Interpersonal behaviors necessa~v to supplemnt these
skills will be identified as parc of the "people"
analysis to be carried out at a later date. At that
time, the higher level skills of persuading and nego-
tiating wili be examined.

The above objectives are only intended for the one to
one level of commmication.

3%
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ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM B - UNIT 19

PEER DEBATE (EXCHANGE IDEAS)

ORJECTIVES

1. The student will be able to identify the fact that, in oral
or written conversation with customers, workers' comments,
points of view and ideas are accepted as company policy and
that the company for which he works will probably morally
and legally have to comply with any commitments which the
employee makes.

2. Given case studies of conversations between customers and
employees the student will be able to decide:

L3

a. Whether to give the customer a final decision and '
what the decision should be, or;

b. Ask the supervisor to make the decision.

3. Given case studies of discussions between fellow workers the
student will be able to decide:

a. Whether to compromise, accept the viewpoints of the
other, or retain his own viewpoint and then state his -
decision in oral or written form, or;

b. Ask the supervisor to make the decision.

ITEM C - UNIT 19
SUPERVISOR DEBATE (EXCHANGE IDEAS)

OBJECTIVES

1. The studen* will be able to identify the fact that, in a
debate between worker and supervisor, the worker is normally
expected to seek clarificztion cf supervisor's instructions
and to make the final decision to -ompromise, accept or reject
the employee's point of view.

2. The student will be able to perform objectives 1 to 4 of
Item A, ii: oral form, with a pzrson who is, or appears to
be, a person of authority.

~ 37
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ANNEX B
_ INSTRUCTIONAL OBJECTIVES

ITEM D - INIT 19
CONFERENCES (EXCHANGE IDEAS)

OBJECTIVES

1. In a conference situation with peers and a person of
authority the student will be able to:

a. State his point of view or supply factual information
when asked,

b. Contribute to the discussion by:
(1) building or previous discussion; and
(2) introducing single concepts at a time.

c. Take notes for any future activities which are his
responsibility,

NB: Units A, B and C are intended for the one to one level
of comnumcatmn. In unit D the skills are those of
a participant in a conference and not those of the
chairman or supervisor. Business conferences rarely
take the form of a "meeting' of the type that involves
maknj? t1ons and other parliamentary procedures. ,’
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ANNEX B
INSTRUCTIONAL OBJECTIVES
UNIT 20 - DIAGNOSE

ITEM A - INIT 20
LIST CAUSES (DIAGNOSE)

OBJECTIVES

1. Given a series of facts pertinent to a simple problem situation
composed of statements which are either symptoms (effects of)
or problems (causes of) the student will be able to correctly
identify the statements as symptoms or problems.

2. Given a series of facts pertinent to a simple problem composed
of statements which are either symptoms or problems, and
statements which are neither, the student will be able to
correctly identify the symptom and problem statements.

3. Given a series of symptom facts pertinent to a simple problem

the student will be ablz to prepare a list of the possible
problems .

ITEM B - UNIT 20
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: 1. 'Given a series of symptom facts pertinent to a simple

'\ % problem and a4 chart or written material which deycribes; -
% common cause - effect relationships, the studentiwill be

able to prepare a list of the possible probiems. .




ANNEX B
INSTRUCTIONAL OEJECTIVES

ITEM C - UNIT 20

SET PRIORITIES (DIAGNOSE)

OBJECTIVES

1. Given a series of symptom and problem facts pertinent to
a simple problem situation which has a cause - effect
relationship between two or rore symptoms, the student
will be able to trace the symptom - problem relationship.

2. Given a list of possible symptoms and problems for a
simple problem and their relationship the student will be
able to establish a priority list for problem identification.

3. Given a series of symptom facts pertinent to a simple
problem situation the student will be able to identify
possible problems and establish a priority list for
problem identification.

ITEM D - UNIT 20

LOOK UP METHODS (DIAGNOSE)

OBJECTIVE

e
—
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1. Given a simple problem situation, with: the possible symptoms
and problems identified; the possible symptom/problem
relationship established; a list of priorities for problem
identitication; and an instructional manual which describes
how to check for faults; the student will be able to identify
the appropriate portions of the manual.




ANNEX 3

INSTRUCTIONAL OBJECTIVES

ITEM E - UNIT 20

PROBING QUESTIONS (DIAGNOSE)

* OBJECTIVES

1. Given a simple problem situation in which possible cause-
effect relationships can be identified by questioning and
a list of possible problems with their priorities, the
student will be able to eliminate in order possible problems

by asking probing questions until the problem ha< ° en iden-
tified.

2,  Given a simple problem situation in which possible cause-
effect relationships can be identified by questioning, the
student will be able to prepare a list of the possible
problems, establish a prioiZty 1ist and eliminate in order
possible problems by asking probing questions until the
problem has been identified.

ITEM F - UNIT 20

- USE_SENSES (DIAGNOSE)

(] - 8 ‘e 1\ ‘
OBJECTIVES ~ ] ‘

1. Given a iimple probléta situation in which possible cause-
effect relationships fan be identified by sensory organs
(tOth, see, smel'l, 0% taste) and a _ist of possible prob-
lems: with' their pricriities, the student will be able to
elim‘nate in ordér_th ssible problems by the use of his
sens¢s until the proplem has been identified.

H

2. Given a simple proi»lé‘m situation in which possible cause-
effect relationships can be identified by sensory organs,

the student will be able to grggare a_list of possible
problems, establish a priority Iist eliminate in order
possible problems by the use of his sensés until the problem

has been identified.
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ANNEX B

INSTRUCTIONAL OBJECTIVES
UNIT 21 - LATITUDE

ITEM A - UNIT 21
SIMPLE INSTRUCTIONS (LATITUDE)

OBJECTIVE

1. Giveu simple instructions of the nature of, "If this
happens - do that', in oral or written form, the student
will be able to recall and comply with the instructionms,
when appropriate.

ITEM B - INIT 21
COMPLEX INSTRICTIONS (LATITUDE)

OBJECTIVE

1. Given instructions of the nature of, "If A and B happen,
do X, but if A and C happen, do Y, in oral or written
form the s'udent will be ablé to recail and comply with
the instructions, when appropriate,

ITEM C - INIT 21
COMPOUND INSTRUCTIONS (LATITUDE)

OBJECTIVE

>

¥
¥

1. Given a work situation and instruction of the‘nature of,
“If A and B happen use your judgment whether to do X, Y,

or 2", the student will be able to recall the instruction,

decide on and take appropriate acticn when appropriate.




ANNEX B
INSTRUCTIONAL OBJECTIVES

ITEM D - INIT 21

SET PRIORITIES (LATITUDE)

OBJECTIVE

1. Given a hypothetical working situation, a list of both routine
and unique tasks to be performed, deadlines which have been
established for completion c certain tasks, and estimates of
time to perform each task, the student will be able to establish
& work priority list.




CHAPTER 1V

THE INDIVIDUALIZED LEARNING PROCESS

V. W. Mullen*

A. INTRODUCTION

The Training Research and Development Station has developed a program
in basic education to prepare undereducated adults as quickly as possible
to enter vocational training and to handle the requirements of reading,
writing and arithmetic in everyday life. The program had to cover an
academic range from about Grade 5 to Grade 10, the level specified by most
provinces as the necessary prerequisite to training in vocational skills.
The program, known as LINC: Learning Individualized for Canadians, is now
being extended to cover the fuller range of skills.

The program is individualized adult basic education, thus making poss-

ible a system of continuous intake and exit. Such a system allows adult
students to enter a program whenever they are ready, and leave without
waiting for a fixed graduation day. Other students can be enrolled to

fill a training place as soon as it becomes vacant. In that way, there

can be more effective use of instructors and classro!'ng, cpsts per training
day can be lowered, and students waste less time in ir ﬂim.‘ i

The LINC program satisfies these needs at %two l4vels of individualiz-
ation; it is arranged so that provinces can adapt it easily to mget their
varying requirements of standards and content, and its systems approach
provides :trocess of complete individualization for continudus intake and
exit. ‘

t

Basically, its content satisfies the core requirements all or most
provinces, but its process aliows content units to be added, subtracted, or
changed to fit a range of provincial curricula. Its system of prescription
allows each teacher to include his own favourite textbooks and methods.

Its system of .evaluation allows criteria at check points to be adjusted to
fit local standards. Courses other than the mathematics and communications
of the LINC program can be modelled on its process. LINC thus serves as a
framework on which to build the variations required by the provinces and
the institutions which provide adult basic education in each province.

* Chief, Adult Development Division
Training Research and Development Station
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B. THE LINC PROGRAM

The LINC program package may be considered from three points of view:
the components, the content, and the process.

Components

The components are the three courses: Mathematics, Developmental
Reading, and Functional Reading. Developmental Reading is concerned with
teaching the skills of receiving oral and written information and compre-
hending, interpreting and evaluating it. Functional Reading, on the other
hand, deals more with transmitting information, mostly by writing, and with
the usages which make correct writing possible.

Content

Behavioural objectives define the content of the progr m in a range of
difficulty from about Grade 5 to Grade 10. To make the individualized pro-
cess work, cbjectives are grouped into homogeneous concept items, and items
in turn are arrauged in units. Mathematics, for example, has ten units sub-
divided into a total of 35 items which in turn include 266 learning object-
ives. (See Table 1: The Organization of a LINC Unit.)

The objectives make the heart of the LINC program. They keep the units
internally consistent, and they control the stages of difficulty by their
grading. All the evaluation instruments - the placement inventory, the
short term item checks, and thg longer range unit checks - are based on the:

&. item objectives. Evaluation and even student progress} is éxpressed visualfy

when a student crofses edch objective off his chart after he has shown
mastery of it at both, the item and unit level; the chart of objectives shoWs
+ both student and instiuctor whit he has done and what remains to be done

for him to complete the program. Thus progress is rated not in terms of a
series of percentage marks but of objectives. for which the criterion has
been met. Students ara expected to master every objective in the program;
some do it quickly and others more slowly. Time, then, and not what fraction
of a program a student has passed an examination on, becomes the individual
variable. (Note that content will also be an individual variable in the
revision now being prepared for data skills.)

The content of LINC was limited to Mathematics and various aspects of
Commmications as core necessities in providing students with at least the
minimum essentials to qualify to enter vocational training, to get an aca-
demic certificate that would open doors to jobs which require that level of
education, and to cope with the practical needs of daily living. Now, for
the Generic Skills project, LINC is being extended to include the .nathema-
tics and comunications skills required as part of vocational training.
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Process

The process is the system of diagnosis, placement, prescription and
evaluation which makes possible the individualization of the program, both
for the student in the ciassroom and for the institution that wishes to

adapt the program to suit its own requirements. (See Table 2: Individualized
Process.)

The process is designed for individualized instruction of students in
three well-defined steps:

1. Diagnosis and Placement

Every unit in the program begins with a placement inventory in
which there is at least one question on every instructional objective
in the unit. Students are placed according to the objectives they are
unable to meet. When a course begins, everybody may take the placement
inventory for Unit 1 of a course at the same time, but the students
soon spread out. Some students make mistakes immediately and they must
be assigned work on the unit. Other students may breeze through several
placement inventories before they have to stop. Within a short time,
all the students are working at different levels. As students complete
the program or drop out to take jobs or for other reasons, other students
take their empty seats in a continous intake-exit situation. These new
entrants start with the first placement inventory themselves. Thus
after the first day there is no set time for placement testing; it
must go on continually.

Placement is important for adult students who are returning to
school after a number of years away. They want to find out what they
know and what they don't know, what they have completed and what they
still have to finish to reach a certain goal. Placement related to
objectives forces a student to face the triu.h of his functioning level;
he cannot hide behind a vague grade level. Placement helps to make him
responsible for his own®learning, and that is an important aspect of an
individualized program for adults. Furthemmore, as he shows mastery of
certain objectives, either on placement inventories or further evaluation
checks, he feels a sense of satisfaction and accomplishment,

At the same time, by diagnosing a student's weaknesses and strengths
and by placing him correctly, an instructor begins to understand him.
Placement is the first step in a fuller diagnosis of the student's cap-
abilities, so that during the whole training program the instructor can
prescribe the b:st materials and use the best rethods to fit the
student's level and to match his particular learning abilities.

2. Prescribed Learning Activities

Before an instructor can prescribe work successfully for an adult
student, he has to do more than analyze his mistakes on paper. At the
prescription stage the instructor should sit down with each student,
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TABLE 2

Individualized Process

Prescribed
P Learning 9
Activities

Write 1PC

YES

Prescribed
P Learming
Activities

INSTRUCTIONAL
RESOURCES

Write 1°C
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Object. NO
Met

YES

Prescribed
Learning <
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Write 1PC
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object IO
e

t

YES

This
Was

Remedial
b Learning
Activities

NO

Saskatchewan
NewStart Inc.
prepared and
recommended
material.

Other
commercial
textbooks ,
prog. books,
tapes, films,
filmstrips,
labs, kits.

Locally
prepared
worksheets,
prog. books,
tapes, films,
filmstrips,
video tapes,
kits.

Other:
discussions,
peer teaching,
lectures .

Last

Unit PI - Placement Inveniory
IPC - Item Progress Check
UPC - Unit Progress Check
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examine the mistakes he has made and relate them to the objectives
which state what must be learned. The student must learn to face his
mistakes cnd realize what has to be done to overcome them. ‘

In this personal contact, the instructor can begin to develop the
one- to-one relationship which is so important in adult basic education.
Perhaps personal and social difficulties may be explored at the same
time as the academic. The instructor may not be able to perform fully
as a counsellor or to settle the student's life problems at this point,
but he can at least lend a sympathetic ear. The ability to establish
a good relationship with a student, to show empathy and understanding,
may be more important attributes in an instructor than pedagogical
skills.

The instructor's big task in prescribing is matching materials
and methods with an individual's learning needs. Because i~ most
training programs there are adults with different backgrounds of
knowledge as well as differing interests and capabilities, no single
textbook or set of materials can satisfy all the individual requirc-
ments. Some people learn best in short steps, others in longer ones;
some grasp new orinciples quickly, others need more explanations or
more examples or more reinforcement. A set of books aimed at the
average adult student (or, too often in adult programs, the average
child) can satisfy neither the slow learner at one end of the scale
nor the fast learner at the other. Some students prefer programmed
materials, with a chance to check results after every frame; others
prefer workbooks with iots of drill on every new concept; still
others feel cheated if they are not given an old-fashion textbook
such as they may have used in school years before.

The same observations have been made about methods. One student
learns best by reading a textual explanation, another by looking at
a visual presentation or illustration, a third by hearing an explana-
tion. A student may freeze during a teacher's explanation and not
remember a word, but he may absorb fully the explanation of a peer
for whom he has no fear, especially if that person has just faced
the same problem and has overcome it. Some students still want to
learn in traditional class groups, with the instructor giving a group
lesson with assignments based on it.

Thus the instructor must be prepared to draw on a wide reper-
toire of materials »nd approaches in order to match them in his pres-
criptions for the particular needs of a particular student. This
means that an instructor must be well acquainted with a good stock
of resources. He must know their strengths and weaknesses and their
suitability for different students. He has to be able to orchestrate
them progressively in his prescriptions, bringing them in at the
right moment, particularly in reading programs. Finally, if commercial
materials and the usual methods fail, a good instructor must be capable
of creating his own materials and methods to zero in precisely on the
student's problem.
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The LINC program recommends only a basic set of commercial
books for classroom use., Each classroom needs only a few copies
of each since students are working at different levels, perhaps
on different courses, at one time. Any institution implementing
the LINC prograr may use their own supply of materials instead
of those recommended or they can add them to the basic set to
make it more comprehensive.

3. EBvaluation

The LINC program has three levels of evaluation. At first
the placement inventory reveals the item and objzctive each
student must start work on. When a student completes work on all
the objectives of an item, and both the instructor and the student
are satisfied that he is ready for the test, he takes the item
progress check immediately. If he reaches the criterion score,
he continues work on further items until he completes the unit.
He then takes the unit progress check, which tests the objectives
of all the items in an integrated way. A final evaluation when
the stiudent has completed the course checks the student's reten-
tion of all the objectives in the course. (See Tables 1 and 2).

All the item and unit progress checks have two forms. The
recommended criterion on all Form 1 checks is complete mastery.
A mistake indicates the need for a further prescription, prefer-
ably with different materials or a new method, to give the student
a fresh opportunity to overcome his difficulty. After remedial
work he tries Form 2 of the check.

Criterion scores recommended for Form 2 checks are about 90%
and there is a "Teacher's Judgment" safety valve to let students
proceed or do further remedial work in borderline cases.

Instructors must stress to students that evaluation is for
diagnostic and remedial purposes and not for the usual percentage
mark to place them on a scale with other students to see if they
pass or fail. Gradually both the instructor and the student should
come to treat evaluation as a source of learning more about the
student himself, his strengths and weaknesses, and the methods and
materials best suited for his learning needs.

The cycle of testing, individual prescription, individual work
with varying materials and methods, and individual evaluation
continues throughout the program.

C. THE INSTRUCTOR IN THE CLASSROOM

Training instructors for the LINC progrum includes introducing them
to a new role in the classroom. This role differs greatly from that of

ERIC | 48
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the teacher in the traditional classroom. The LINC process itself, as

a vehicle for new approaches and a new role for instructors, does, if

they follow it conscientiously, force them to change their ways. However,
they can change more effectively when they are made conscious of the

contrast between the role of instructor as a planner of lessons, class
lecturer, and the role of diagnostician, prescription specialist, personal
instructor and counsellor, and the classroom manager of systems and materials.

The LINC program releases an instructor from preparing daily lessons
to spend more time with students who need his help. He can call on students
to do peer teaching when he cannot keep up with all the personal demands
for assistance. There is no better way for a student to reinforce or
consolidate what he has just 'earned than to teach it to another. There
can be more than the recommended 15 adults in a LINC classroom if the
instructor can organize efficient peer teaching.

An instructor has to learn to promote a changed physical and social
enviromment in the classroom. There must be classroom rules, but the
students themselves ought to participate in making them and in disci-
plining themselves, They may want to be free to move around the classroom,
to change the furniture, to sit and work in small groups or individually,
to break up the straight rows, to help others and get help as they require,
to smoke or to drink coffee while working. One of the most difficult
social changes to make in the classroom is to drag the teacher out from
behind his desk, to stop him from using it as a protective shield between
himself and his students. The successful teacher of adults has to work
from within the group and not from outside it.

An anecdote abont a new LINC classroom in one of the eastern provinces
describes an importa.t visitor. He could not distinguish the instructor
from the students, he was puzzled to find a student working permanently
at. the teacher's desk over against the wall, and he was somewhat chagrined
that everybody kept on working and paid little attention to him. His
comment was that he had never visited a classroom like that before.

Adults often enter upgrading or retraining programs with built-in
insecurity and fears: fear of failing-again, fear of being laughed at
of made to feel foolish, fear that all the other students will do well
but that they won't measure up, fear of an imposing building and of an
educational system not really meant for them, and fear of a well-educated
instructor who is far above them. The fears may be irrational, but they
are nevertheless pre.ent, and they must be understood.

Then there are physiological lacks, especially among the economically
disadvantaged. Students may have failing eyesight or hearing and not be
conscious of it; they may find it difficult to sit still in a confined
space for several hour$ or even to hold a pencil. They may suffer from
poor health or malnutrition because of unwise eating habits, or from in-
sufficient sleep because of an irregular life style. Excessive use of
alcohol or drugs may have impaired their intellectual acuity.
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Instructors must learn to consider the sociological factors regard-
ing the whole culture of the undereducated in relation to unemployment,
under-employment and welfare. Their adult students may find it diffi-
cult to commmicate. They may resent impersonal treatment, and they
will certainly not want to be treated as children. Anxieties about
family, financial matters, health, and jobs may nag them continually,
making it difficult for them to concentrate on the facts and figures
in their lessons.

On the other hand, instructors need to learn to take advantage of
the positive strengths that adults have, their wide ranging experiences,
knowledge of life, ability to use reason, and their strong motivation
to succeed when they realize the value of a goal and their own capability
to achieve it,

With understanding, the instructor can lead a student on to face his
own mistakes and to do something about them, to make him realize that
he is not doing work for the teacher but for himself. These are steps
leading to responsibility for his own self-coacept. In a program geared
for his skill level, in which he is carefully placed and given work that
he can do, he may begin to feel academically successful for the first
time in his life, The effect will give him more self-respect. He will
come to believe that he is capable of learning, and that he can move up
a career ladder if he improves his academic level. A feature of the LINC
program in use is that many students, realizing success in learning,
develop more ambition and higher expectations. Adult basic education
gives them more than a certificate or entry into further training; it
gives them self-confidence and a better control of their own lives.

Both professionals and para-professionals can become excellent
instructors for adults. Each has his own strengths. The para-professional
may be more successful immediately in establishing a good working rela-
tionship with students; students may fear him less and be more willing
to ask his help or to confide their problems to him as one who "understands
their language”. On the other hand, a professional teacher is generally
better able to diagnose learning difficulties and to prepare his own
remedial work sheets to help students overcome particular difficulties.

If on top of his pedagogical skills he can also establish a sympathetic
relationship with his students, the professional instructor can maintain
his place as the best person for the job.

D. LOCALIZING THE LINC PROGRAM

Part of the troining of instructors must be to help them to adapt
the program to meet tne standards and curriculum requirements of their
own institution or province.

Adaptation may be as simple as changing place names in word prob-
lems and exercises in order to give a local flavour to the content. At
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a slightly higher level, instructors may want to add a few more objec-
tives or items, or even to create a completely new unit. They can adapt
the program gradually, starting with a full program on Day 1 of any
training period and wodifying it as time goes by or as needed change
becomes apparent. In some cases, instructors and curriculum development
teams may plan to rewrite a complete course, using the LINC system as a
foundation on which to build their new content. For them the LINC pro-
gram becomes a model and a s~irce of objectives and questions to borrow
from. Some institutions ha' - patterned other courses, such as science
and commercial subjects, on the LINC system.

As part of their training, instructors are taught a model of curri-
culum development which follows six basic steps or phases. They can
then use whatever they need from the model tc localize the program.

Phase 1: Define the terminal behaviors.

Phase 2: Design an evaluation system.

Phase 3: Define and cluster instructional objectives.
Phase 4: Prepare evaluation instruments.

Phase 5° Jremare learning activities.

Phase 6: Prepare individual student activities.

E. CONCLUSION

The LINC program exemplifies the principles and processes of
individualization which many adult upgrading institutions in Canada are
trying to implement. Use of the program encourages, and even forces,
instructors to work at a one-to-one level with adult students. If in-
structors use the program conscientiously, even after they expand or
adapt it, they automatically put the principles and processes into ef-
fect in the classroom. In this way the LINC program is a vehicle for
innovation,

LINC was designed as a core program with syncretic capabilities;
it can absorb the best features of any program or materials already
in use in a school. Its built-in system of placement, diagnosis, pres-
cription, individual work with a variety of materials and methods, and
evaluation provides a framework for varying content and standards needed
to fit a local situation.

Busy instructors may not have the time, ability, or inclination to
develop a full program at once. However, by giving them a framework, a
basic system complete and viable from the first day, they are relieved
of much of the tedium of development, they have a model to follow, they
can make changes and improvements gradually and they can be expected to
conduct a very high level of relevant training in their classrooms.




CHAPTER V

OOGNITIVE STYLES AND THEIR MAPPINC FOR
TRAINING AND DEVELOPMENT

Bikkar S. Randhawa*

Individual differences have provided a challenge both to res-
earchers and practitioners. The unravelling of this challenge has
already occupied psychologists and educators for a mmber of years.
The mystery of individual differences and the various dimensions of
their variability has intrigued social scientists. Though unequivocal
resolution of the various dimensions of human variability is far from
camplete, several camprehensive models and theories have been proposed
to illustrate the interactive effects of the various dimensions
(e.g., Gardner, Jackson, and Missick, 1960; Guilford, 1967).

It is evident that a few early workers in the area of mental
measurement had emphasized differences in sensory and perceptual
characteristics. Galton (1883) developed measures of sensitivity
to tores and weight discrimination, and also attempted to detemmine
the forms of imagery of subjects. Cattell and Farrand (1896) and
Gilbert (1897) are also among the early researchers who measured
perceptual differences. Even before the turn of the century
accurate measurements of differences in perception were available.
But the interest in such research declined. The reason seems to be
that research in individual differences has a practical orientation
and tends to be continued only when some potential applications are
evident (Tyler, 1965).

Costs of education, training, and development of materials have
hit the all time high. Funding for these enterprises is caming under
tough scrutiny and concern. The cost-benefit analyses do not present
a bright picture for all concerned in our society. The disillusiomment
of educators, students, and administrators at the payoff of education
is shared by the taxpayers. The study of cognitive styles and mapping
for educational training and development holds promise for increased
returns from educational investments.

*Professor, College of Education, University of Saskatchewan,
Saskatoon




This paper is an attempt to review the related literature in the
area of cognitive (learning) styles, cognitive mapping, correlates of
cognitive styles, effects of cognitive styles on learning, changes in
cognitive maps and their concomitant effects. In a separate section
of this paper important training and development implications will be
discussed.

Cognitive Style

Framework. Individual differences among students in a given
situation have long been known and studied Ly psychologists and ed-
ucators. A number of personality and cognitive, or intellective,
factors that might explain the individual variations in any group
c¢ learners have been examined. Cognitive style is one of the most
intriguing concepts studied in this area. However, application cf
a cognitive style approach to study of the classroom situation *s
in its beginning stages. Accordingly, for some of the practical
implications to be discussed in this report direct evidence is quite
sparse.

The concept of cognitive styles had its origin some twenty years
ago in the observation of self-consistency in an individual's way of
handling a wide range of perceptual and intellectual tasks. Hence,
the designations ''cognitive'" and ''style''. Further research indicated
that modes of functioning expressed in a given cognitive style could
be found, in congruent form, in the individual's personality and social
behavior as well. Despite much evidence that cognitive style dimensions
are clearly quite broad in scope, the original label persists. Because
of the inclusion of extra-cognitive components involved in it, a des-
ignation such as '‘personal styles' seems more appropriate (Witkin and
Moore, 1974) . Sigel and Coop (1974) certainly affimm the breadth in
scope of this concept in stating that ''cognitive style is an integrated
concept in that its definition implicity bridges the personality -
cognitive dimensions of the individual (p. 251)'". Hill's (in an un-
dated manuscript) uc> of the concept of cognitive style is similarly
broad in scope. He states that "'an individual's cognitive style is
detemmined by the way he takes note of his total surroundings -- how
he seeks meaning, how he becomes informed (Hill, p. 3)".

The concept of "learning style' certainly encampasses the broad-
ened scope of the concert of cognitive style. For example, Nations
(1967) perceived learning styles as a combination of sensory orientation,
responsive mode, and thinking pattern. More details on learning styles
will be provide( later. Also a brief discussion on the structure of
intellect will be incorporated in the section on learning styles.

Distinctive Styles. Cognitive style refers to self-consistent
and enduring individual differences in perceiving, ideating, or
presenting aspects of the environment requiring symbolic mediation.
The te’m cognitive style refers, therefore, both to individual dif-
fer....  .n general principles of cognitive organization (simplification




and consistency trends), and to various self-consistent idiosyncratic
tendencies (intolerance for ambiguity; memory for particular kinds
of experience; preferences) that are not indicants of human cognitive
behaviours in general. It represents differences in personality
organization as well as i, genetically and envirommentally detemmined
variations in cognitive capacity and functioning. It is also seen
as a mediator between motivation and emotion, on the one hand, and
cognition, on the other (Paul, 1959).

Ausubel (1968) listed several cognitive styles that lLave been
identified and studied. These are intolerance for ambiguity (tendency
toward premature closure); intolerance for unrealistic experience;
leveling - sharpening; need for simplification (skeletonizing, ration-
alizing); degree of ccgnitive differentiation; explication and im-
porting of detail in memory (embroidery); vividness of memory, long-
tem versus short-tem memory; memory for particular kinds and sense
modalities of experience; rigidity or flexibility in problem solving;
preference for cognitive complexity or simplicity, for widely known
or little known infomation; and preference for broad or narrow
categorization. Other possible and suggested cognitive style constructs
include strategy preferences in problem solving (scanning or focusing;
the use of whole or part hypotheses); strategy prefererices in acquiring,
organizing, and processing information; memory for detdils or concepts;
integration versus campartmentalization in memory; and degree of opemness
ty new information after closure is achieved.

It must be emphasized that the temm cognitive style has been
used by a number of investigators to denote the different ways in
which children and adults perceive and categorize their enviromment
in specific situations in self-consistent and enduring marier. How-
ever, each investigator has a different meaning in mind when he defines
his concept of cognitive style. The definition of cognitive style
has mostly been dependent on the type of tasks that the researcher
employed to elicit the responses on which the subjects were classified.
Therefore, there is no doubt that there has been some confusion re-
gardiag the construct of cognitive style. It becomes essential, there-
fore, to mention the investigator as a context in which a style is
used. It is hoped that an examination of some of the most frequently
used measures of cognitive style wiil help to clarify this confusion.
Some of the major style categories along with examples of the measurirz
tasks for categorization will be presented.

Major Style Categories. The domain of cognitive styles is vast.
This section will confine discussion to cognitive style categories
that grew out of the leadership and direction of Broverman, Gardner,
Kagan, and Witkin.

a. Cognitive Style as Intraindividual Differences: Broveman
(1960) concepturlizes cognitive styles as exjressions of different
"response probabilities or response strengths in certain types of
classes of behaviours (p. 167)". His conception of cognitive style
is somewhat different fram any of the other researchers in the area.
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He views cognitive style as relationships between the functions within
individuals ... rather than ... individual differences which are based
upon nomative differences between individuals (Broverinan, p. 487)".

It follows then that individuals have developed ways of responding
to particular types of situations and that the chance of a particular
response being used depends on the nature of the task and the intensity
with which a particular response is held. Much of Broverman's recent
research has been devoted to the delineation of two cognitive styles.

The first cognitive style is conceptual versus perceptual motor
dominance. This refers to "'specialization in novel or difficult per-
ceptual -motor behaviours, or vice versa (Brovemman, p. 487)". It has
been demonstrated that a conceptual dominance is related to perfommance
on sections of the Py ry Mertal Abilities test, nonsense syllable
fluency tests, Stroop word-Color test, Spelling Three Letter Anagrams
test, and the Fifteen Clues test. However, performance on card sorting
tasks, Primary Mental Abilities Spatial subtest and toothpick construction
test are correlates of a perceptual-motor dominance.

The second cognitive style identified by Broverman is a strong
versus weak automatization. This is determined on the basis of
performance on automatic habitual type of situations (simple repetitive
tasks). Strong automatization is associatcd with the ability to com-
piete simple addition and subtraction problems, the ability to perfomm
well on the Stroop Word-Color Interference test, and the ability to
solve threee letter anagrams. However, weak automatization is cor-
related with a better performance on the Kohls Blocks, Porter's Maze,
Goodenough Draw-A-Man test, Witkin's Embedded Figures test, Thurstone-
Gothschaldt Figures test, and the Reasoning Subtest of the Primary
Mental Abilities test.

Broverman's distinction between styles relative to task is
rather interesting. It must be noted that other conceptual schemes
of cognitive styles do not take the task into account. Broverman
proposes a functional relationship between style responses and types
of task. It is very relevant and practical for educational appli-
cations.

b. C_ogr;:itive Control Principles: Cognitive controls are the
result of work of Gardner and his colleagues (Gardner, Holzman,
Klein, Linton, and Spence, 1959; Gardner, Jackson, and Meszick, 1960).
Cognitive controls are the pervasive organizing principles that guide
behavior towar. a goal. Gardner and his associates perceive cognitive
style from a psychoanalytic framework. Their notion of cognitive
style incorporates a rumber of different principles all of which
funciion to assist the individual in adapting to a complex enviromment.

Gardner and his co-workers have identified six control principles
which in their totality describe an individual's style. These ¢ontrol
principles are sharpening - leveling, equivalence rangeE scanning (focal
attention), tolerance for unreaustu’: experience, Ilexible - constricted,
and field articulation (fie ndence - field dependence). It 1s
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interesting to observe that at the beginning these workers used the
temn '‘perceptual attitude' or its German equivalent Anschauung as a
label for these personal ways of understanding reality. However,
it was realized that other cognitive processes besides perception
were involved and cognitive control principles seemed to be a more
accurate label.

The sha ing - leveling dimension was the first of these control
principles t was intensively studied. Sharpeners differ from lev-
elers in the degree of articulation of recall. When an individual
experiences a series of similar stimuli, each new stimulus affects
the memory of the preceding stimuli. The interaction of the perceptual
processes and memory traces is called mutual assimilation. Sharpeners
are less susceptible to the influence of mutual assimilation whereas
levelers are relatively more susceptible to such influences. The
Schematizing test developed by Hollingsworth is used most often to
differentiate sharpeners and levelers. This test involves the pres-
entation of squares one at a time in random order in sets of five
different sizes and the subject is required to judge the size of each.
The levelers show significantly greater inaccuracy in their size
judgments than the sharpeners. The theoretical distinction between
levelers and sharpeners is that levelers tend to assimilate new
stimuli to an already dominant cognitive organization and thus not
to be aware of differences between the new and the old, whereas
sharpeners notice changes and keep successive stimulating situations
distinct from one another.

The second cognitive control variable is equivalence range. This
is usually measured by an object-sorting test In wnich a subject is
free to use as many or as few categories as he wishes. Individual
differences in this variable are self-consistent and endurable.

Another cognitive control principle is scanning (focusing).
The test used to measure it is usally a size estimation task of same
sort and the subject is required to match a variable stimulus to a
standard. Individuals who focus on the standard tend to overestimate
its size and those who scan the whole situation more broadly show
much less overestimation.

The fourth cognitive control principle is referred to as tolerance
for unrealistic expecience. Tolerance for unrealistic experience
"involves individual differences in willingness to experience, or
to produce, organizations of stimuli at variance with what tne subject
'knows' to be true in a relatively literal and conventional sense
(Gardner and Moriarty, 1968, p. 50)". It can be measured by an apparent
movement test in which the alternation rate of the stimuli can be
controlled. The score used to measure this principle is the range of
alternation rates over which the illusion of movement occurs.

The fifth cognitive control principle is called flexible versus
constricted control. Much less supplementary evidence is available
on this-variable than the previous ones. It is measured by the Color-
Word test, in which after reading the names of colors, and naming
actual colors presented in stimulus strips, the individual is pre-
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sented with color names painted in conflicting colors and asked to
name each color, ignoring the word. In the study of individuals, four
consistencies referred to abcve this coitrol variable did nou seem

to define a separate factor (Gardner, et al, 1959). Therefore, the
status of this control principle as a separate variable is a bit
doubtful.

The sixth control principle emerged from the evidence of separate
existence of Witkin's field independence - dependence dimension.
However, Gardner and his colleagues preferre? to call it field artic-
vlation. This principle will be discussed later in the sectlon onr
field independence-dependence style.

c.cog%agg's Stylistic Modes: Kagan, Moss, and Sigel (1963)
define tive style as a ''tem that refers to stable individual
preferences in mode of perceptual organization and conceptual cat-
egorization of the external envirorment (p. 74)". They describe
analytic - descriptive, inferential-categorical, and relational-contex-
tual tendencies among subjects in grouping pictures. These tendencies
of perceiving and categorizing wre based on individuals' responses

to pictorial stimuli, Conceptual Style Test.

An analytic - descriptive response reflects the tendency to
classify items on the basis of objective, observable characteristics
that are part of the total stimulus situation. This response mpde
is typically characterized by a splitting of the stimulus situation
into component parts. and attending to these discrete pieces as a
basis for categorizing the total stimulus.

The inferential - categorical response mode (style) is exemplified
by an individual who chooses to fomm his categories on the basis of
inferences made about the pictures he groups together. No unitary
objective characteristic is partialled out by the individual as the
basis of classification.

- A relational - contextual style is manifest when pictorial items
are grouped together on the basis of temporal, functional, or spatial
contiguity. It has been observed that several times these responses
reflect a certain theme or story line that integrates the various
items characterized in a relational manner.

As Kagan pursued his work with the three dimensions of cognitive
style discussed above, he observed that many subjects tended to take
a long time to reflect over various stimulus alternatives before making
a response, and other individuals tended to give a very quick response
to the tasks presented them. Kagan was impressed by the difference
in response uncertainty (i.e., two or more highly plausible response
alternatives). He developed a test callcd the Matching Familiar Figures
Test (MFF) to determine response time and errors made by the subjects.
Based on this test Kagan proposed a new cognitive style called con-
ceptual tempo.
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Conceptual tempo reflects the speed with which an individual
responds to tasks of high response uncertainty and the mmber of
errors made in the responses, Those subjects who respond fast and
make many errors are called impulsive. However, those respondees
who are slower in responding and make fewer errors are called
reflective. It has been obsersed that generally subjects with
analytic - descriptive style of responses on the Conceptual Style
Test tend to be reflective.

d. Field - Dependence - Independence Cognitive Style: Field -
dependence - independence dimension of cognitive style 1s based on
a global-analytic-continum. "Relatively field-independent persons
tend to experience parts of the field as discrete from the surrounding
field, even when the field is so organized as to strongly embed the
part; that is, they perceive analytically. Perception of relatively
field-dependent persons, on the other hand, is guided by the organ-
ization of the field as a whole, so that any part of the field is
experienced as continuous with its surrounding; that is, their per-
ception is global (Witkin and Moore, 1974, p. 2)". Witkin's Embedded
Figures Test is used to identify field-independent and -dependent
. subjects. This test attempts to determmine the extent to which in-
dividuals are able to uvercome the effects of distracting background
elements (the field) when they are attempting to differentiate re-
levant aspects of a particular situation. This cognitive style
concept is very thoroughly discussed in Personality Throu Perception
(Witkin, et al, 1954) and Psycholnoical Differentiation lﬁnkfn,
et al, 1962). There is perhaps mc_e research evidence on this style
than any other cognitive style identified thus far. However, very
active research work is being pursued in conceptual tempo and evidence
on this style is very rapidly accumulating. It must be noted that
analytic style described by Kagan, et al (1963) is quite different
from the description given this tem by Witkin et al (1954). Empirical
evidence substantiates the distinctiveness of the two styles described
by tl)xese w0 schools of thought (Coop and Hovenden, 1967; Frehner,
1971).

Review of Research. Many interesting relationships have emerged
from research involving the various notions of cognitive style. There
is not enough research evidence that bears directly on practical ed-
ucational problems such as match-mismatch of cognitive styles in
learners and instructors and its consequent interactive effects on
dependent vaiiables. Only a start has been made in this direction
and much more needs to be done. Witkin and Moore (1974) point out
a number of fruitful research avenues that can be pursued to tackle
some of the crucial ed'icational issues.

Review of research in this section will be limited to only those
relationships that have educational (curriculum and training) impli-
cations. However, for a review of the many results that deal with
theoretical and methodological matters, see Kagan and Kogan (1970).




Witkin and Moore (1974) argue that '"field dependent" and "field
independent" are labels for clusters of characteristics, both cognitive
and personal, justifying the designation "personal styles'. Two com-
prehensive reviews on Witkin's notion of personal styles and their
relationships with educationzlly »~levant variables are very significant
sources for researchers (Witk’ . Witkin and Moore, 1974). Only
conclusions from these two s’ w.11l be provided in this section.

"It is now well documented that relatively field-dependent persons
are drawn to people, both in the sense of being interested in what
others say, do and feel, and in the sense of liking to have people
around them (Witkin and Moore, 1974, p. 3)". The field-dependent
people have been found to favor occupations which require involvement
with others -- for example, selling, elementary school teaching,
rehabilitation counselling. Preferences of field-independent persons
are found to be for those occupations in which working with others
is not especially important -- for example, astronamv, engineering.
Field-dependent persons prefer academic subjects in e social
sciences when in school whereas field-independent persons tend to
favor mathematics and the physical sciences (Witkin, 1973).

Field-dependent persons have been found to be particularly
responsive to nuances of emotional expression in people around them.
Also these persons tend to take greater account of external social
referents in defining their own points of view and feelings (Witkin
and Moore, 1974). What are the implications of these distinctive
social-orientations of field-dependent and field-independent persons
for how they learn and what they learn?

"Field-dependent and field-independent persons are not different
in sheer learning ability or memory. However, reflecting differences
between them in interests, and hence in what is attended to, salient
and relevant, field-dependents are better at learning and remembering
social material and field-independents are better at learning and
remembering impersonal material (Witkin and Moore, 1974, p. 6)". It
can be concluded from the above discussion that field-dependents and
field-independents cannot be arrayed along a better-worse continuum
on learning tasks. Each could be expected to do better at tasks
requiring matching basic orientation.

Witkin and Moore (1974) have, on the basis of a sizeable literature,
stated the effect of social reinforcement, ''one of the handiest tools
in the teacher's amamentarium of devices for perpetuating some student
behaviours and obliterating others," on persons with field-dependent
and field-independent orientations. They conclude that social rein-
forcement has a significantly decisive effect on field-dependents
and field-independents. However, the effect of response-contingent
reinforcement is differential on persons with these two orientations.
The results of studies of Ferrell (1971) and Fitz (1970) indicate,
by and large, that negative reinforcement, administered immediately
after a response is made, has greater effect, in the form of better
learning, on field-dependent than field-independent persons. Positive
reinforcement following a response seems to have littl. effect on
either kind of learner.
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The organizational nature of the learning material again has
differential effect on field-dependent and field-independent learners.
Whatever the nature of the material field-dependent learners are
required to learn, they are more likely to take its organization as
given, rather than attempt to impose an organization of their own.
Witkin and Moore (1974) further state that often in learning, the
material to be learned lacks clear inherent structure, creating
thereby the need that learners themselves provide organization as
an aid to learning. Field-dependent leammers are found to have more
difficulty in learning such material as compared with field-independent
learners. For the well organized material requiring no further struc-
turing, field-independent and field-dependent learners are not likely
to differ in their learning of it (Bruce, 1965).

Since field-independents are better able to organize their ex-
perience it is postulated that they may be better able to provide
their own strategies for coding and utilizing information and are
less reliant on strategies that may be provided by the task or by
someone else. Koran, Snow, and McDonald (1971) investigated indiv-
idual differences in the acquisition of a teaching skill from written
and video-modeling procedures. They found that these two treatments
were differentially effective for leamners of different orientations.
Video-modeling was more effective in general but field-dependent
teachers benefited equally or more from the written modeling.

For training, instruction, or therapy, the question to be
answered is this: What are the effects of an interaction when its
participants are matched or mismatched on cognitive style? DiStefano
(1969) investigated interpersonal perceptions of teachers and
students in regular classroom situations. He found that teachers
and students matched to each other in style perceived one another
positively, whereas students and teachers who were mismatched per-
ceived each other negatively. It is interesting to note that the
positive and negative evaluations included not on y personal char- -
acteristics but intellectual characteristics as well. In a recent
study, James (1973), using a specially created mini-course confirmed
DiStefano's results. Similar results in feelings of patients
toward their therapists in matched and mismatched dyads were obtained
by Folman (1973) and Greene (1972).

In summary, research involving field-independent and field-
depender.t styles has indicated that field-independent persons tend
to be analytic in intellectual approach, somewhat distant from others,
high achievers, emotionally independent, and active and controlling
their enviromments rather than being controlled by them. Field-
dependent persons are found to be the opposite of field-independent
persons in the variables listed above.
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The variables summarized above in connection with Witkin's notion
of cognitive style have also been studied by Kagan and others (Kagan,
Moss, and Sigel, 1963; Kagan, Rosman, Day, Albert, and Phillips, 1964;
Sigel, 1963; Broverman, 1960). Kagan, et al descriptive-analytic
styles are also related to personality, social, and intellectual char-
acteristics. Most of the reported research for these styles involved
children. Only a few studies are known to have used adults.

Kagan, et al (1963, 1964) found sex differences on analytic-
descriptive and relational-contextual styles. Boys employed more
analytic-descriptive whereas girls employed more relational-contextual
responses. Analytic-descriptive responses were related to nonverbal
intelligence tests, learning of concepts, and memory for details.

Also analytic responses of males were related to cautiousness, learning
skills, achievement orientation, independence and activity. The reverse
held true for girls on most variables.

Kagan and Kogan (1970) reported that reflective-impulsive style
was consistent across situations. It was also reported that reflec-
tives made fewer errors than impulsives in recall, reading, and
reasoning. Persons high on inferential-categorical responses were
found to be also high on the Binet intelligence test. These results
were interpreted as an indication that inferential-categorical style
may well be a product of conventional socialization experiences
(Sigel, Jarman, and Hanesian, 1967). ,

Serafica and Sigel (1970) found that inferential-categorical
style identified good and poor readers. The readers tended to yield
more inferential-categorical responses than did the nonreaders. The
authors interpreted this result as suggestive of the importance of
the role of interpretive-conceptual processes in reading, as compared
to the emphasis on discrimination of particular details.

Cognitive Maps

E.C. Tolman published a paper in Psychological Review (1948)
entitled "Cognitive Maps in Rats and Men". Tolman presented in
this paper a description of various learning experiments with rats
and suggested in the conclusion of it the implications of his rat
work for the purposive behaviour of men. He admitted his affiliation
with field theorists and asserted that 'we believe that in the course
of learning something like a field map of ihe enviromment gets
established in the rat's brain (Tolman, 1948, p. 192)". The theo-
retical position Tolman took in the above paper contained two
assumptions. '"First, that learning consists not in stimulus-response
connections but in the building up in the nervous system of sets
which function like cognitive maps and second, that such cognitive
maps may be usefully characterized as varying from a narrow strip
variety to a broader comprehensive variety (p. 193)".

4
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Tolman (1932, 1959) listed four main kinds of individual dif-
ference variables which are relevant for the purposes of this paper.
The four are heredity, age, training, and endocrine, drug, or vitamin
conditions. Using the initial letters of these four, Tolman called
them the HATE variables. As can be noted, only one of the HATE
variables involves learning. Individual differences through learning
(training) could also be inferred from the cognitive maps of learners
(from the broad camprehensive to the narrow strip map contimam),
However, Tolman (1948) suggested that "narrow strip maps rather than
oroad camprehensive maps seem tc be induced: (1) by a damaged brain,
(2) by an inadequate array of environmentally presented cues, (3) by
an overdose of repetitiors on the original trained-on path, and
(4) by the presence of too strongly motivational or of too strongly
frustrating conditions (pp. 205-207)". These conditions should be
of paramount value when taken into account in child rearing and dir-
ecting the learning of individuals in institutions or clinical settings.

Now operationally defined a cognitive map is a picture of the
diverse ways in which an organism acquires meaning. It identifies
his cognitive strengths and weaknesses. This information can be used
to build an individualized and personalized program of instruction
or training (Hill, undated manuscript). Hill provides an illustration
of a personalized program of instruction through cognitive mapping
in a series of publications under the general heading "The Educational
Sciences".

It must be emphasized that a cognitive map is simply an inferred
description of the cognitive traits of an individual. Though theo-
retically we expect an infinite number of distinctive cognitive traits
in the population at large, yet grouping and reducing the dimensions
of variability in cognitive patterns a manageable mmber of maps for
instructional prescription can be obtained. However, research with
match-mismatch of learner cognitive map with the intended instructional
strategy is only its infancy. Once again we are in a situation where
theory is far ahead of its implementation and the associated research.
A learning style is essentially a cognitive map of the learner. In
other words, Witkin's (1974) suggestion to refer to cognitive styles
as personal styles is in essence broadening the scope of ccgnitive
styles as we have known them till now. Thus the broadened scope of
cognitive styles would more appropriately be referred to as learning
styles.

The Structure of Intellect

A morphological model of intelligence was first proposed by
Guilford in 1956. In astronomy, similar analysis sas applied by
Zwicky (1957). Guilford's (1956, 159, 1967) model of intelligence
attempts to cross-classify abilities in three different ways, and
the categories of one dimension of ability intersect with abilities
of the other two dimensions. A graphic representation of the structure
of intellect model is given in Figure 1.
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One way of classification is in temms of the kind of mental operation
involved in the abilities. An operation is a major intellectual activity
or process; things the organism does with the raw materials of information.
Information in this context is "that which the organism discriminates'.
Each ability involves simply one of the five operations outlined in
Figure 1. Each operation category is depicted as encampassing 24
different abilities which are parallel to those in every other operation
category.

The second way of classification is in temms of content. Contents
are broad, substantive, basic kinds or areas of information within
which the operations are perfcrmed. Each of the four content categories
includes 30 abilities that are parallel to those in every other content
category (see Figure 1).

The third dimension of classification of abilities is in temms of
Eroduc . 'Whereas we may say that the content categories describe the
asic substantive kinds of information from the psychological point of
view, the product categories describe the formal kinds of information
(Guilford and Hoepfner, 1971, p. 18)". There are six product categories
as shown in Figure 1. Each produrt category contains a set of 20
abilities which are parallel to those in every other product category.
Products are 'basic forms that informotion takes in the organism's
processing of it (Guilford and .loepfner, 1971, p. 21)".

All three classifications (operations - 5, contents - 4, and
products - 6) put together in one cross-classification produces the
model illustrated in Figure 1. There are a total of 120 little cubes
(5 x4 x6) or cells in the model. Each little cell in the model
represents theoretirally a unique kind of ability by virtue of its
unique combination of one kind of operation, one kind of content, and
one kind of product. For example, it may be the cognition of figural
units (CFU), the memory of symbolic relations (MSR), or the evaluation
of behavioural classes (EBC).

It must not be assumed that 120 abilities cover the entire range
of intellective traits or variables. With thorough investigations
there are reasons to expect more than the number postulated in the
structure of intellect. Evidence has been found that at least three
of the cells already have two abilities represented in each of them
(Guilford and Hoepfner, 1971). The cognition of figural units (CFU),
the cognition of symbolic units (CSU), and the memory for figural
systems (MFS) cells have visual and auditory abilities. The cell for
cognition of figural systems has not only a visual and an auditory
ability but also appears to have a kinesthetic ability. It it likely
that within the cognition and memory operation categories, at least,
there may be quite generally differentiation of abilities along sense-
modalities. This may also prove to be the case in other operation
categories for figural and symbolic categories of content. Future
research in these areas may detemine the existence of sense modalities
as a new dimension for a complete model of intelligence.




It must not also be assumed that, "although the abilities are
separate aud distinct logically and they can be segregated by factor
analysis, they function in isolation in the mental activities of the
individual. Two or more abilities are involved in solving the same
problem (Guilford and Hoepfner, 1971, p. 19)".

Major Dimensions and Subcategories. Major dimensions and their
categories are detined below. Examples of abilities representing the
categories along with other elaborations are also given. The codes
used to represent these categories are given in the parentheses
following the category name. These codes are also evident in Figure 1
from the capital letters used in the designations of the categories.
Each structure of intellect ability is generally designated in temms
of its special trigram which is composed of a letter from each of its
dimensions -- its operation, content, and product, in that order.

For example, CSU is an abbreviation for 'cognition of symbolic units"
and EVS represents "evaluation of semantic systems". A unique definition
can bz obtained for each cell, ability, by simply specifying its char-
acteristics in temms of the r3presented categories from the three major
dimensions.

perations. Major kinds of intellectual activities or processes;

e ——— . . . . .

hings that the organism does in the processing of information,
information being defined as ''that which the organism discriminates'.

(s L

Cognition (C): Immediate discovery, awareness, rediscovery, |
or recognition of information in its various forms; compre-
hension or understanding.

Memo : Fixation of newly gained information in storage.
The operation of memory is to be distinguished from the
memory store.

Divergent production (D): Generation of logical alternatives
tram given informmation, where the emphasis is upon variety,
quantity, and relevance of output from the same source.
Likely to involve transfer recall (instigated by new cues).

Convergent _production (N): Generation of logical conclusions
tram given infomation, where emphasis is upon achieving
unique or conventionally best outcomes. It is likely that
the given (cue) information fully determines the outcame,

as in mathematics and logic.

Evaluation (E): Comparison of items of information in terms
of variables and making judgments concerning criterion sat-
isfaction (correctness, identity, consistency, etc.).

Contents. Broad, substantive, basic kinds or areas of information.

Figural (F): Pertaining to information in concrete form,
as perceived or as recalled in the form of images. The

term "figural' minimally implies figure-ground perceptual
organization. Different sense modalities may be involved
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-- visual, auditory, kinesthetic, and perhaps others.

Symbolic (S): Pertaining to information in the fom of
denotative signs having no significance in and of them-
selves, such as letters, numbers, musical notations,
codes, and words (as ordered letter combinations).

Semantic (M): Pertaining to information in the fomm of
conceptions or mental constructs to which words are often
applied, hence most notable in verbal- thinking and verbal
cammmication, but not necessarily dependent upon words.
Meaningful pictures also convey semantic information.

Behavioural (B): Pertaining to information, essentially
nontfigural and nonverbal, involved in human interactions,
where the attitudes, needs, desires, moods, intentions,
perceptions, thoughts, etc. of others and of ourselves are
involved.

Products. Basic forms that information takes in the organism's
processing of it. '

Units EU): Relatively segregated or circumscribed-items
or s'" of information naving "thing" character. May
be close to Gestalt psychology's 'figure on a ground'.

Classes (C): Conceptions underlying sets of items of
ommation grouped by virtue of their cammon properties.

Relations (R): Comnections between items of information
based upon variables or points of contact that apply to
them. Relational connections are more defin " le than
implicational connections.

Systems (S): Organized or structured aggregates of items
0 omation; complexes of interrelated or interacting
parts.

Transformations (T): Changes of various kinds (redef-
initions, shifts, transitions, or modifications) in
existing information.

Implications (I): Circumstantial comnections between
items of information, as by virtue of contiguity, or
any condition that promotes 'belongingness''.

Learning Styles and Multiple-Abilitv Conception of Intelligence,
It has been pointed out earlier that learning styles are the cognitive
maps -- the various ways learners derive meaning from the enviromment.
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Tolman (1948) asserted that in the course of learning something like

a field map of the enviromment gets established. In other words, learning
produces intellectual development of various kinds. The structure of
intellect (SI) model provides a basis of detemmining how an individual
acquires meaning. This model holds potential for assessing 120 dis-
tinctive abilities, though all of the 120 SI abilities are not demon-
strated as yet. About 100 SI abilities that have already been demon-
strated offer an optimistic note for all those interested in individual
differences. We can no longer be satisfied with the notion that intellig-
ence is a simplicity which can be singularly expressed quantitatively.

The SI model and the research associated with the explication of
it provide not only a means to express intelligence as multiple abilities
but also provide the means to train and foster intellectual development.
The SI profiles offer parameters for material to train abilities. They
also offer a basis for individualized teaching (Meeker, 1969). It would
appear that the SI model may be considered as a comprehensive mechanism
in which the learning styles are embedded.

Research and Practical Issues. Guilford (1967) and Guilford and
Hoepfner (1971) provide theoretical and technical details on the SI
abilities. The latter work reported that 98 of the 120 SI abilities
had been demonstrated. These abilities represented by the trigrams
are presented in Table 1. It is clear from this table that all of
the abilities (cells) in the behavioral content except cognition and
divergent production have yet not been demonstrated. Meeker (1969)
reported that about 79 abilities were demonstrated. She provides an
excellent coverage of about 79 abilities with practical suggestions
for curriculum, instruction, and remediation of deficits in these
abilities.

It is interesting to note that Guilford and his associates admit
the effect of training on intelligence. Another jolt is thereby
administered to the geneticist position. Guilford (1967) stated that
"if we grant that one of the major objectives of education is to foster
intellectual growth of individuals, the new information regarding the
nature of intelligence should not only contribute to the philosophy
of education by helping to refine that objective but also provide
suggestions for implementing it. It is now better known what intel-
lectual development means (p. 475)".

Myers and Torrance (1964) have designed and published formal
exercises suitable for training school children in intellectual skills.
Materials for college students was developed and used by Upton and
Samson (1963) and Parnes (1961) developed materials for adults in general
for training in intellectugl skills.

Teaching methods and techniques as well as examinations can be
significantly guided on the basis of the SI model. The way in which
a subject is presented may make all the difference in the world as
to which abilities are emphasized. The nature of the examinations
used largely detemmine the kind of preparation students do in order




113

do well on them. Specific techniques of presentation of material
be learned and the kind of examinations to be used to detemine
extent of that learning can be suggested by the nature of the SI
ilities and the tests designed to measure them.

Another practical implication of the SI model is "that each person

Bgsg

may be rather uneven in his many aspects of intelligence (Guilford,

1958, p. 28)". The common measures of ability often conceal such
strengths and weaknesses in intellectual functioning. A person can

often cover a weakness by having other strengths. However, some weak-
nesses may not be easily campensa“ed. Thus it is not uncommon to find
intelligent non-reacers, non-speliers, non-writers, etc. The SI abilities
could provide a clearer diagnosis of particular strengths and weaknesses
in tems of the relevant factors.

Implications of the SI model should be obvious for educational
and vocational guidance and counselling. When advising a client to
pursue the direction of his strengths and to avoid the direction of
his weaknesses, those stronger and weaker aspects must be known as
clearly as possible. Much more analytic information than is provided
by an IQ or even a half-dozen different scores is required. The
multiple-ability conception of intelligence provides the user with
this potential,
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Table 1
Structure Of Intellect Factors That Have Been Demonstrated
ga)::::;(i,:s Content Categories
Figural Symbolic Semantic Behavioral Number Known
CFRU Csu au CBU
CFC CsC oMc CBC
s gz CFR CSR MR CBR
Cognition CFS CSS a5 CBS 24
CFT CST QT CBT
CFI CsI (0711 CBI
MFU MSU MU -
MEC MSC MMC -
MFR MSR M\R -
Memory MFS MSS MMS - 18
MFT MST MMT -
MFI MSI M1 -
DFU DSU MU DBU
DFC DSC MC DBC
Divergent - DSR IMR DBR 23
production DFS ISS IMS DBS
DFT DST IMT DBT
DFI DSI MI DBI
- - NMU -
N C NSC NMC -
Convergent NFR NSR NMR - 1§
production - NSS NMS -
NFT NST NMT -
NFI NSI NMI -
EFRU ESU EMU
EFC ESC EMC
Evaluation EFR ESR EMR 18
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CHAPTER VI

COOURSE DEVELOPMENT FROM
THE DEVELOPER'S VIEWPOINT

Naida Waite®

A BTSD program may be open in the sense that anyone is eligible
to enroll. This implies that adults will enter with many different
backgrounds of experienc:, and many different levels and combinations
of academic achievement, and that their instruction will need to be
individualized.

The program may be open in the sense that the leaming will not
be done in a formal classroom on a set schedule. In order to avoid
over-dependence on reading and to achieve certain objectives, it may
be advisable to introduce oral materials, pictures (still or moving),
manipulative materials, or other media, in various combinations.

In this way the student will have the advantage of spoken instruc-
tions, explanations, practice sequences, drills, examples, models,
oral tests, pictorial illustrations, motion-picture demonstrations of
processes, and so an, at the time when he needs them. He can repeat
these dynamic sequences until his leaming needs have been met.

Within the general topic of open training programs, this paper
will deal with the process of developing a complete individualized
training course which includes the use of media in addition to printed
books.

Following is a skeleton summary of the total process, after which
there will be an elaboration of each step, sometimes in the form of
questions. You might consider it as a course development check list.

* Educational Consultant and Program Developer
Training Research and Development Station
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OOURSE IEVELOPMENT CHECK LIST

1 2 3
List terms List leamer Investigate If it is
of characteristics instruction ' suitable, STOP HERE
reference and needs already E . A ther
available : PoSSible, ;‘::Z;"’iie;’ i,
. unusable, GO AHEAD >
4 5 6(A)
List content \ Consider strategies: " Search out Decide an
(1) Tentative Instructimal : relevant strategies
(2) Necessary approach , information
in form of Student's dynamics ' 6(B)
critical objec- Media '
tives with Evaluation procedure ! List special
"topics'' under (Budget) 5 services and
each etc. ' equipment
: required
7 8 9 10
Write a rationale Arrange the Divide content Write tentative
of the course content in into lessons objectives for
pedagogical or wnits Unit 1, convert-
order ing '"topics' to
sub-objectives
11 12 13(A)
Write instruc- Re-examine the Draft the n~xt few units
tional material Unit 1 draft in the same way
for Unit 1 after an

| interval

13(E)

special st

Insure availability of

equipment to be required
at a stated time

aff, services or
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LG 15(A) 16 17
Have a few units produced for Conduct the Make any \ Re-evaluat2
developmental evaluation developrental major units with
evaluation revisions major
| 14() changes
15
Arrange for a few represen- ®)
tative students to try the Keep a list of
course where you can monitor proposed changes
the process and results minor - major
18 19(A) 20 21
Recycle as Complete the development of Have field test Conduct
many times as the course - remaining units, edition produced ) field
necessary general items, etc. and distributed test
19(B)
Plan for the field test
19(C)
Gradually substitute actual
art work, etc. for any
makeshi fts used during
development, as these pruper
items are received
22 23(A) 24
Analyze feedback Revise as necessary or desired, Have revised
fron field test and evaluate any major changes edition produced
and disseminated
23(B) 1
Consider packaging of Revised
Edition
23(0)
Consider volume to be produced

- t)




List Terms of Reference

What is it you want to accomplish?
For whom?

Who is sponsoring the development of the course?
(It is not practical to attempt development of a long course
without a spansor.)

What are the sponsor's areas of interest or respansibility?
Is there a stated deadline, dat2, or is a deadline implied by the

circumstances?
(Deadlines are something to be cautious about.)

What funds will be available?
What professional help?

What supporting assistance?
(as to typing, printing, art work, photography, acting,
voice recording, editing, tape duplicating, equipment,
materials.)

List Characteristics and Needs of Leamers

Possible types of leamers as you think they are:
What do they need, and what do they want?
(When the answers are different, perhaps you can present
the needs in terms of the wants.)
Academic background

Socio-economic level
(What can they afford, if the course is not free to them?)

Sociological characteristics
(What would appeal to most? What might offend some?)

Nuanbers involved
Geographic location(s)

Availability for training
Investigate Instruction Already Available

Is there suitable mstrucucn?
(No course will cover e what you want, in exactly the
way you would choose to it. Perhaps two sets of materials
could be combined, and there may be several approaches that
would work.)



Is there instruction that could possibly be used, though not entirely
satisfactory?

(Other priorities might make it inadvisable to launch into
the long process of developing a course.)

Is there nothing usable?
(Then go ahead.)

List Content

Tentative content:

Describe the critical objectives (main points)

List possible ics under each
(Consult exasting courses, occupational supervisors,
generic skills reports, etc. Behavioural objectives
take time to write, and you may delete some of the
content, so it is usually not efficient to write the
detailed sub-objectives at this stage. However, you
almost have to write the critical objectives in order
to clarify what you hope to do.)

Necessary content:

Delete all but the cantent that may be needed by the leamers
you have described.

5. Consider Strategies

(1) Strategies include

The broad instructional approaches:
(e.g., new or old math, a specific method for reading
instruction, separate subjects or integrated
materials, spiral or linear curriculum.)

The student's enviroment
At home?

In a commmity group?

In a library or other informal leaming centre?
The student's contacts

By mail only?

Face to face
with a peer group?
with a tutor in a leamning centre?
at the student's discretion?
at the tutor's discretion?
both?

o o (3




124

The student's activities (dynamics)

When he is leaming, proving he has leamed, or applying
what he has leamed:
Will responses be by
Manipulation?
Mental response?
Oral on tape?
Oral to himself?
Oral to a peer leamer?
Written?

Written in a book?
(If so, the book will serve anly one student.)

Drills on facts?
Oral stimulus and response?
Using study cards?

Ay peer interaction?
Self-tests imbedded and/or separate?

An instructor inwolved? If so,
What inputs from instructor?
Initiated by whom?

What other checks or guidance to monitor student's.
progress?

Will a certificate be issued on completion?
(If so, the course must provide criteria for
certification; requirements of orgamizations
demanding certificates must be considered.)

Media:

What media would best provide the desired dynamics (think
big at this point)?

Which ogthesemdiahaveyouthe resources to produce, in
terms o

services, equipment and materials available?

time involved?

budgetary considerations?

As to the users, which of these media
can they afford to buy?
tixe?)capdbility of using? (e.g., is power
e

availab
are g:rdmsd:le with dependable lead time?
can be se

rviced in the area!
are not subject to frequent breakdowns?
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In light of the above, which media are practical to
consider?

Of these media, could ome or more be eliminated and the
function(s) performed by some of the others?
(You dan't need to strive for a large variety; the
fewer, simpler, more convenient and less expensive
the media are, the more use will be made of the

course - provided the media you select will do the
job requi%?fﬂw_nﬂ_—z_

What formats will
best present the content?

Formats:

appeal to students?
(colour printing is attractive but expensive;
use of coloured paper is sometimes a good
substitute.)

facilitate storage and retrieval
(use of colour may be helpful; control codes.)

facilitate control of stocks
(control codes)

facilitate multiple use

(many booklets, short tapes; all materials
reusable.)

If books are not to be written in, what will the student
retain for reference when he finishes the course?

Nothing?
A sumnary of some sort?

An orderly set of his own work, organized with this
end in view?

hhat formats have you the resources to produce, in terms of
services, ipment and materials available?
time involved?
budgetary considerations?
Evaluation:
The bases for evaluation need to be considered before the

course is constructed, and may be built in to a large
extent:

How can the critical objectives (Step 4) be tested?

(You may wish to rewrite them in more specific
form - e.g., the degree of proficiency required.)

« <uf)




126

(2) This step is a large one. In the course of it you should

List your own convictions in regard to questions such as
those mentioned above;

List your areas of uncertainty;

Review research reports on the pedagogical questions
involved:

- to check on your certainties,
- to relieve your uncertainties;

Find out what media are on the market, and what they are
designed to do. As to the "new'" items,

How new are they?
Are they yet generally available?
Who in your locality has used them?

Do they really work?
(Have all the gremlins been found and
eliminated?)

But don't overlook new media that may solve some of your

problems.
(In the tape-text language course Bonne Ecoute*, the
normal speech was too fast for students just
beginning to hear French, so the tapes were put
through a speech compressor operated in reverse.
The syllables and oEauses were len, d, without
affecting the pitch of the voice.

Get facts re comparative costs of various media, formats,
materials, services, and the time involved in the
production of them.

6(A) Decide on Strategies

These decisions you will have to live with throughout the develop-
ment of the course, and perhaps for a long time afterwards. It
would be very difficult to make major changes in these broad strategies

when far into the develct:glmt rocess. Therefore, time should be
taken here to consider orouggly the items noted in Step S, their
relationship to ane.another, and their implications.

* Bonne Ecoute is a tape-text program designed for adults who read French
fairly well and who desire to become equally competent in list:em'.ngﬂantfd‘e

conversing. A first (experimental) edition will be ready for use
spring of 1974.
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6(B) List special services and equipment required:

At approximately what stage of the production process will each be
needed?

Will it be needed for the developmental version?
(The closer the developmental version is to the plammed final
gemsimt, the more valid the developmental evaluations may
Put the list away for future reference.

7. Write a rationale of the course

This will pull your plans together.

It will help to reveal any omissions or anomalies.

It will help to keep you on the track during development, and serve
as an introduction and reference source for people who will assist
yw.

It will provide a start for the course manual, informing

- those who supervise students,
- those who decide what course materials to purchase or adopt.

8. Arrange the content in pedagogical order
Which critical objectives depend on others?
Which topics depend on others?
Which ''leaming tasks" present more difficulty”?

(Here, a taxonomy is useful - Bloom's Taxonomy of Educational
Gbjectives, Cognitive Domain*, or some variation of it.)

BE.g. These objectives are in order of difficulty:

Select the correct (leamed) name for a concept when
that name and others are given as choices;

Match several concepts and their respective names,
when concepts and names are given in separate random-
order lists;

Given the description of a concept, state its name;

* Benjamin S. Bloom (ed.), Taxon of Educational Objectives, Handbook 1:
Cognitive Domain (New York: Dav1! a; McKay Company Inc., 1956).
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Given the name of a concept, explain the concept;

Given a set of circumstances, state the concept
which applies to them and how it operates in regard
to them.

Should some prerequisitec be reviewed in the course, before the
content proper is introduced?

Will there be footnotes, backnotes, a glossary, or will everything
be explained in the text?
(Explanations in the text are more readable.
Footnotes are easily available, and don't take reading time
if the student doesn't need them.
Backnotes and glossaries are convenient as a repeated
reference for any related parts of the text.)

Must the content be leamed in that order?

Divide the content into lessons or units

Where are the natural divisions of the subject matter?

Is each unit to be a separate booklet, tape, or other instructional
entity?

Would smaller wits at the beginning be 2 motivational factor?

What will be the approximate limit as to length of any one wunit,
in terms of format?

Write tentative objectives for Unit 1

(1) Begin with the critical objectives written in Step 4. Under
each one, convert the "topics" to behavioural objectives (sub-
objectives).

(Express exactly what you want the student to be able to
do when he completes the sequence leading up to each
sub-objective; if necessary, be specific as to how well
he should do it; sometimes you may want to state a time
limit as an indicator of his achievement.)

(2) Behavioural objectives are conceived and expressed in temms
of what the leamer will be able to do - not what he will "know"
or "understand,”, and not what the program or instructor is
attempting to do for him.

(3) A topic may be difficult to express in behavioural terms, but
if you can't express it in those terms, how are you going to
test for mastery of it? The leamer must show in some way that
he has learmed. When in difficulty you could say, '"To demon-
strate a knowledge of by M
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(4) The strategies you have selected should be kept in mind while
writing objectives, in order to take full advantage of the
mdia:hkd to keep the Unit compatible with the instructional
mn) [ ]

(5) Hriti.nfsobjectivas is time-consuming. At this stage the main
thing is to express an objective so that you know exactly what
you mean. If the perfect word escapes you, write anything that
%il:as th:l:niming - you may change it all around when you write

m L[]

(6) Keep the list of objectives for Unit 1 before you as a guide
for the Unit material. As you write an instructional sequence
you make much closer mental contact with the subject matter.
Dynamics come to mind, interrelationships of topics occur to
you, ways of relating the content to the student's rience
and interests, opportunities for humour that will lighten the R
business of leaming, ways of accomplishing two cbjectives in .
ane sequence (or rather, in two different uses. of it by the
student), the ncoessity for inserting amother cbjective to make
the chain of leaming complete - all these and more ideas will
well up in your mind as you write. Many of them will result
in alterztion of the objective, or the way it is expressed.
You need an objective to star. with, but it is likely to
develop with the Unit.

(7) When the wnit has been prepared, consider the objectives
again:
Were they intended for your use mltﬁ.s
(If so, they can be filed at point.)

Were they for quality control - to be referred to by someone
who will edit the material to check for relevance, complete-
ness, validity, etc.?

(If so, the objectives should travel with the Unit
draft.)

Were they for an instructor who will assign the Unit or
monitor the student's use of it?

(1f so, they may be expressed in teacher language.)

Were they for the student?
(If so, they should be expressed in student language.)

Does a student need to see ocbjectives?
(If he has some idea of where he's going, he has a
better chance of getting there. If forual objectives
are not provided for him, substitutes for them should
be incorporated in the text at the beginning of the
corresponding instructional sequences. There are some
exceptions, but not in academic areas.)

.
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11. Write the instructional material for Unit 1

)

@

3

0

)

()

)]

Remember the purpose is not just to infom, but to help the
student leam.

Don't just tell him what to do, but explain why it's worth
doing - how it will help him. ~

Picture a typical member of the target population, and prepare
the material for him or her - or both - as if you were talking
to the student directly. Be informal, If the student you
picture has a sense of humour, tickle it when you see a good
chance. If you don't delight in humour, forget it: you can
do only what you can do.

The approach implied here does not involve the set pattemns

and constraints of programmed instruction, such as very small
Stﬁ of similar length, one-word responses, or becoming

locked into a linear or branching type of progression; and the
word "media" is not intended to include "teaching machines"
which are merely mechanical page turners desi to keep the
student from peeking at the answer before he makes his response.
The individualized materials will be "programmed", but in a
much more flexible and informal way, with steps and sequences
of varying length to suit their purpose. When you help the
adult to leam how to leam, and let him use a learning sequence
until he decides he has mastered it to the degree expressed in
the gbi?ctive, the idea of "peeking at the answer" becomes
irrelevant,

Relate the content to the student's needs or interests. Try
to give him some skills and experiences that he can apply in
his daily life.

You need to have in mind some taxonomy of the levels of difficulty
inherent in certain kinds of response demanded of the student.
Bloom's taxonomy of the cognitive domain® or some adaptation of
it may be useful. The most-used levels are just common sense,

and should be observed automatically. Other levels may be
referred to when needed. However, using the taxonomy as a

steady reference can lead to using too many levels for every
sequence; it is better to think of what would help the student,
and then check to see that the steps are in order of difficulty.

While the affective element is important in BTSD, a taxonomy
is not very relevant.
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(8) Above all, the language simple and direct. If reading is
required, .ﬁ'i:p sure the level of difficulty is lower than
probable reading sbility of the students. In explaining a
concept in Grade 7 math, the explanation should not require more
than a Grade 5 or 6 reading ability - and Grade 5 woul be the
better. If you don't know the readability of what you have
written, you can measure it with the F readability graph* or
some similar tool. (See attached Amoxr{

(9) "Reviews" are useful but dull, and are often skipped by the
student. The same purpose can sametimes be served by making
references to items previously covered, by provi
incidental applications for later, by cumulative testing,
etc.

(10) Provide a self-test for the student at each main check point
(each critical objective) and after most sub-ocbjectives as
well. These self-tests may be embedded in the text, or
separate, or there may be some of both kinds.

(11) Self-tests, exercises, assignments, references, footnotes
(backnotes or glossary entries) should be prepared before you
leave the sequence to which they refer. It is easier while
you have all the details in mind, and before you become
involved with another topic or another sequence of instruction.

(12) As you prepare the material, ideas for the wnit end test (if
there is to be one) will come to you. Be sure to jot them down,
along with the page mmber wheie the related sequence is to be
foms. Don't consider the unit finished \ntil the end test
has been preparad - it's difficult to come back to it later,
and you won't do as good a job,

(13) Prepare descriptions of any audic-visual materials needed.
List all items related to the unit - books, tapes, slides, study
cards, exercises, end test, etc.
(14) As to your own approach to writing the materiais,
Keep the rationale in mind.

Give your imagination and creativeness free rein.

* This graph was developed by Edward Fry, of Rutgers University Reading
Center. It was first published in the April, 1968 issue of the Joumnal
of Reading (a publicatian of the International Reading Association), with
permissian to copy. It appeared, with explanations, in '"Here's How You
Measure Readsbility" by Naida Waite (Canadian Vocational Journal,

Fall, 1968, p.33). There are several systems for measuring readability,
but this one is especially convenient.
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Be receptive to insights and inspirations which will
come to you as you go deeper into the subject - even if
these mean changing what you have just written. It's
easiest to change now.

If you have training and experience to develop a
course, you should heed your own intuitions and common
sense where they conflict with some current system.

The hardest word to write is the first one. Write somethin
and get started. You'll go back and change the first part

mww L]

If the well of inspiration goes dry, just picture that
imaginary student you are writing for - what use this bit
of content will be to him, and how you would help him to
learn and appreciate it if he were sitting beside you.

12. Re-examine the Unit 1 draft after an interval

Put the draft away for a few days, while you start Unit 2 or do
something else. Then re-examine Unit 1.

Are the objectives clear, cancise, precise?

Will the instructional sequences helb the student to achieve
the objectives?

Are there any omissions?

If something was changed, was it changed in every place where
it was involved?

If the student was told where to find the answers to an imbedded
self-test, are the answers there? Are they correct?

Have the selected formats been adhered to?

If art work, audiotapes, slides, etc., are needed, are there
adequate instructions as to format and content of these?

13(A). Draft the next few wnits in the same way

13(B) . Ensure availability of resources

Ensure that any special staff, services or equipment will be
available at a stated time when they will be needed.

14(A) . Have a few units produced for developmental evaluatian
You may want to produce these materials in some quick, economical

way. ‘'Frinted" materials may be duplicated by some copyin
process. If audiotapes need to be duplicated, you may hook up
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a few tape recorders instead of sending the master tapes

away for this service. If art work is needed, you may use
pictures out of magazines or from other sources for this first
trial run.

14(B) . Arrange for a few representative students to try the materials

Developmental evaluation involves only a few students, working
with the materials in a location where you can conveniently
monitor their progress and reactiams.

These few students should be carefully selected, and should be
as representative of the target population as possible.
(Co.  ‘er age, sex, ethnic backgrounds, and learning
ai. y as evidenced by some standard test; watch cut
for poor hearing and poor eyesight, and at least be
aware if a student has a deficiency; one or two such
students out of ten or twelve might make the sample
more representative, provided they can cope with the
mate.ials.)

If the course is long, and each unit depends on the mastery of
previous wnits, developmental evaluation requires students who
will take the whole course. If you start the evaluation with
too few units completed, the presence of these students may put
pressure an you to produce more wnits as they are needed; you
can't afford to let such pressures jeopardize quality. On

the other hand, if you leave it too long, you will have created
too much material without coming to grips with reality as to
its value; it will be expensive to change, and you will be less
likely to make needed changes.

If you can use students who are not wunder some financial
compulsion to be in attendance every day, and who are not con-
strained by a time limit, you can excuse them from attendance

if they catch up to you, or you can have them do something else
for a day or so. They are there for your convenience, but their
presence can create much undesirable pressure if you are not

in a position to relieve it.

You might begin with very few students, and take in more when
you are ready to re-evaluate units that have been revised
following the first trial. In this way you will probably always
have a chance to re-evaluate any unit that proves troublesome.
How will you recruit the students?
What will their schedule of study be?

Full or half days?

At what times?

1.]8
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What will their study environment be?

Will the activities of some disturb others?
(Earphones may be necessary for some
voice-reproducing media)

Will iney be permitted to consult each other?
(They should, if this is to be permitted
in the final course dynamics.)

What rewards are involved?
Do the students just get a free course?

Will they receive some financial reward?
If so, from whom, ard implying
what constraints?

Will videotapes, audiotapes, or other visual and/or
auditory records of this group be used in subsequent
instructor-training courses or in explaining the
cuurse to the public? If so, a form of release or
agreement to this should be signed by the prospective
student before he is accepted in the developmen-al

group.
15(A). Conduct the developmental evaluation

You may have the students hand in all their written work, if
you have time to look at it.

At least, you will want to observe the completed self-tests
and unit end tests, if any.

some time sitting quietly in the room to observe how
e students react to the materials.

Are there any signs of boredom, fatigue, frustration?
Do they keep working steadily?
Do they handle the A/V equipment efficiently?

Do they succeed in synchronizing their use of
two media if required?

Do they follow the instructions in the units, as
to the way the materials are to be used?

You might go in as the "instructor" or '"helper' (not as
the develg:r, if you can avoid it), and ask the students
to bring their difficulties to you for help.
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You might talk to the students to get their reactions.
However this usuvally brings only kind remarks. A
question such as '"What part of this unit did you have
to work the hardest on?'' might point to some sequence
that needs revising.

You might have an evaluative questionnaire completed
by the student at the end of each unit. The student
may be more frank if this is anonymous, but it will be
more useful to you if it is identifiable. Real -anony-
mity is not often achievable in a small group.

You might tell the student that the unit he has just
completed may be changed, and ask if he has any
suggestions as to how it can be improved.

How much did the student actually learn from the unit,
that he didn't know before?

Where there is an end test with many responses required,
you may want to use the "Modified Gain Score'* as a measure
of gain, as follows: -

(1) Give the end test as a pre-test.

(2) Give it again as a post-test.

(3) Possible Score minus Pre-test Score equals Possible
Gain.

(4) Post-test score minus pre-test score equals Actual
Gain.

(5) A,%:}.ng%gin X 100 = Mogified Gain Score (3).

15(B). Keep a list of worthwhile changes and suggestions from any source

Minor changes to be made before materials are produced for
field testing.

Major changes that must be made in the developmental version
for immediate re-evaluation.

Small omissions from early units may show up as you are
developing later units - perhaps a temm you wish you had
introduced, if you are using the spiral curriculum approach.
Deal with them in the later units if possible - change the
early units only if necessary, or very simple to do.

¥ The Modified Gain Score has been used at the State University of
Nebraska, and it may have originated there.
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Keep a list of changes desired but not made, and add to
it as further work and inspiration bring possible improve-
ments to mind.

Some minor improvements of format you can incorporate in
the current and future units, and list for incorporation
in the completed units when the revised edition is prepared.

16. Revise as necessary for immediate re-evaluation

Only major changes call for re-evaluation:
E.g., the complete rewriting of one or more
sequences; the addition of a sequence,
an exercise, etc.

17. Re-evaluate units with major changes

Use new students if possible, but you could also have
those who used the first version try the new one and
comment on it.

18. Recycle as many times as necessary

If the second version doesn't work, you might check to see
if all prerequisites have been provided for the failing
sequence. If the problem is failure on the unit end test,
you might suspect the test itself, and also check to see
if the unit has provided for enough review. Is the umit
too long, in terms of time required to complete it? Is

it boring? Is it relevant to the student's needs and
interests? If there appears to be no general cause of
failure, rewrite and re-evaluate again.

A unit on "ordering from a catalogue' might prove

to be a "drag" for the men in a literacy class, but
quite acceptable - though difficult - for the women.
This is a task a husband is inclined to leave to

his wife. Perhaps that unit should be considered
optional. If two units are very simila: and indepen-
dent in nature, they should be separated in the series
to avoid boring the learner.)

19(A). Develop the rest of the units and prepare the general items

General items may include:
A course manual
A book of answers
A special tape for same purpose such as
practice in listening, practice or tests
in spelling.

A book, tape, or combination of media to show

the student how to use the course or operate
the media involved.

11
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It is important that users be able to find a specific
topic in the course materials when they want it. A
detailed table of contents in each booklet will help -

but why not put it an the cover where it can be seen with-
out having to open the book? A list of critical objec-
tives, or all objectives, placed in the mamual, is useful,
but it might well be followed with a "content analysis" in
summary form, whick could be skimmed through more quickly.

It may never be ne -ssary to include an index, and it
certainly would not be practical until the course materials
are in their final form, after the field test.

19(B). Plan for the field test

(1) Students should be representative of the target
population.
Consider age, sex, ethnic backgrounds,
learning ability as guaged by some standa
test.

If the course is to be used in a wide geo-
graphic area, several different parts of
that area should participate in the field
test.

(2) How many field-test students do you need to give a
significant evaluation? How many students, in what
geographic locations, can be monitored efficiently?

(3) How mxh work will the feedback process entail for
the field instructors or supervisors, and for your
own office?

(4) If instructors will be involved, you will need to
inform them of the purpose, principles and nature
of the course, and ensure that they will be able
to use the materials in the manner intended. Much
of this can be covered in the course mamual.
However, it will be more helpful to have a familiariza-
tion seminar, with opportunity to handle the materials,
use the media, and see demonstrations of some of the
processes. Such a seminar is almost necessary if the
course is an innovative one.

(S) Those who will monitor the field trial will need to
understand the course, as well as what sort of feedback
you want, and how you want it reported.

(6) You will want feedback as to how well the course is
liked, in addition to its effectiveness and efficiency.
If you can arrange to talk with some of the students,
as well as some of the instructors, tutors or super-
visors, this will be very helpful.
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(7) You may provide a statiscical form for feedback, but
this should be supplemented from the field by infor-
mal assessments and anecdotal reports of particular
significance. Statistical reports should show the |
progress of each individual student, along with signi- |
ficant personal data about that student. (Summary ‘
statistics alone are almost useless to the course |
developer; much valuable information is buried in totals, |
averages and percentages.) Personal data may reveal |
significant group tepdencies or preferences.

Personal data should: be reflected in any statistical
reports - e.g., breakdowns according to age, sex,
language spoken at home, etc.

(8) You might have some of the students' work on unit end
tests sent in, but if you hope to handle much raw
data you will need to limit the mumbers involved or
know that you can get plenty of help in sorting, re-
cording and analyzing the data.

(9) Drop-outs are of particular interest in a field test,

but it is difficult to analyze their implications.
Many drop-outs don't give a genuine reason, and some
just disappear without giving any reason, so an attempt
to record reasons is probably useless. However, if the
same or similar content has previously been presented
in the same area by means of another course or approach,
the two drop-out rates for similar periods might be
compared.

(Make sure that field-test students achieving

early)cmnpletions don't get counted as drop-

outs!

(10) People sometimes assume that a field test should include
a control group for comparison with the experimental
group, but often this is not very useful. If the new
course is truly innovative, it may be capable of producing
results and stimulating interest not possible with the old
course, and therefore there is no meaningful basis for
comparison - especially, if the final criterion is a test.
In this case you can hardly test the control group on
items they haven't had a chance to learn, and if you use
a control grmcxipmt:st for the experimental group, they
won't have a e to demonstrate the extent of their
superior gains. It would be more useful to compare the
average length of time taken for completion of this and
some previous courses with similar content; also the
percentages of completions and drop-outs, if this infor-
mation can be obtained. The most important thing is %o
find out if the new course works well, and what specific
amendments, if any, should be made. ''Working well" includes
appealing to students as well as being effective and effi-
cient in helping them to learn.
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20. Have the field test edition produced and distributed

Don't hold field test material back to make small changes.
Put these changes on your list for later attention, and
let the material go to those who will be producing it.

The main thought now is to start the field test as soon as
possible.

At this point you want the materials to be as close as
possible to your idea of their ultimate form. During the
final development stages you will have been receiving actual
items of art work or other media, and substituting them
for any makeshifts used in the developmental evaluation
stage. At this stage, the materials will probably be pro-
duced by commercial or in-house printers, tape duplicators,
etc. Printers will probably require a "dummy' for each
booklet involved. This will be a duplicated version,
including a dummy cover and the pages showing publisher and
copyright information, inside title page, etc. If the text
is to be printed on both sides of the paper, the pages will
be taped back-to-back, the odd numbers always being right-
hand pages. The printer may also require summaries as to
the number of booklets, total number of pages, etc., and

he will need information as to stapling or binding and
other details of production.

In the case of audiotape cassettes, commercial duplicators
duplicate both (or all) tracks at one time. If the masters
were to start at the beginning of each side, the total
length of the tape would be used; if a blank used for dupli-
cating is slightly shorter (and they do vary), some content
will