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NATURE OF PROBLEM

Each vear research adds to the reservoir of knowledge in the

field of education

~ . - A

This knowledge relates to curriculum, the way
learning takes place, the nature of individual students as well

as individual teachers. Sound decisions concerning specific learning
experiences for individuai students become increasingly difficult

as this body of knowledge increases. For the most part instructional
decisions are presently made by an individual teacher based on his own
previous experience and his ability to recall, Because of human
limitations the amount of information used ii making these decisions
is fairly constant and relatively smalili.

We now have available a means for expanding our capacity to use
+his ever increasing reservoir of information in the field of educatiocn
through the use of computers. Here is a too! which cair repidly and
tirelessiy sort, categorize. search for, retrieve, and display infor-
mation.

I+ is the intent of this project to use this tool to make avail-
able in an organized fashion appropriate information for designing
programs for individual learners. 1t is recognized that the first
attempts to integrate the computer into the decision making process
in the classroom may be somewhat gross. However, it is anticipated that
as experience is gained and additional research findings are fed intfo
the system, the alternatives presented and the decisions reached wili

become more highly differentiated.
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Appendix A

A SYSTEMS APPROACH TO THE TEACHING~LEARNING PROCESS

"A Conceptual Model
The teaching-learning process is a very complex set of inter-

actions betwaen the individual studernt and his learning environment,
This process might be described as the interaction of two dynamic
systems, one system representing the learner the other system reprags-

enting the teaching-learning environment with which he inferacts.

The teaching=-learning en- The individual lear-

vironment is a composite - ner is a composite of
; - 2 i .

of T-L variables which in=_| Teiff'??ﬂkﬁfffi9§"§2Ylf9"° L//vamab!es,, many of

clude objectives, learning which can be identi-

content, learning process, fied and quantified.

...
2 gtndividua! Learner v

etc, 3 i
These variables can be con- These variables, with
trolled to provide tearning few exceptions con-
alternatives which are tail- tinue to be modified
ored to more neariy match the as a result of growth
individual learner variables and experience.

This conceptual model has been developed which will (1) accomo-

date the component parts of the twc systems and their interaction which
constitute the teaching-learning process, and (2) allow the us= of the
computar to assist with the decision making process of the instiuctional
program. The component parts are each broken down into the smailiest segment
or "module" that can stand alone and be deait with in some relationship

to the other "modules" of the system.
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32 I+ is this building block approach to the teaching ._.rning process
‘:\

which will zliow The flexibility to structure programs for individual

students,
THE BUILDING BLOCKS OF THE TEACHING-LEARNING PROCESS

The component parts of the teaching-learning environment will

include the variables relating to behavioral objectives, learning
. content, and learning processes. The building biock of this system

will be the "curriculum module",

The system representing the individual learner will accomodate

the variables of interest, ability, learning style, achievement efc.

The building bicck of this system will be the "specific characteristics

E
ir: of the learner".

The interaction of these two systems will be the third element

3 considered in the conceptual model. The building block of this inter-

3 action !s the "teaching-learning cycle". We have then as_the basic-unit

3 of the system, the specific characteristics of the learner interacting
'% with a curriculum module through a teaching-learning cycle.
E The focus for the two systems and their interaction is provided

3 by a series of systems ¥organizers". These organizers are statements

g of expected outcomes or broad genera! goals of aeducation. Such a

%? statement of goals can be found in the publication Goals for Education

in Colorado.4 The organizers for this project wiil be derived from

this and ottér similar publications
The relationships between the above elements of the model are

diagramed on the fol lowing page.

4 Goals for Education in Colorado, Colorado State Department of Education:1962
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ORGANIZER

| — |
T-L
; |
CYCLE ‘
' { \J SPECIFIC L
CURRI CULUM CHARACTERI STICS
MODULE L OF THE
| ! | LEARNER 7

SYSTEM OF T-L ENVIRONMENT
The curriculum module will provide the T-L alternatives of the

instructional program. This module consists of (1) a specific behaviorai

objective, (2) the learning content, and (3) the fearning process which

will facilitate the acquiring of the behavior specified in the objective,
1T is this information about teaching-iearning alternatives which

will be used in making the instructional decisions for individual studenfts.

The structure of this module and i¥s relationship to the system organizer

is as follows:

The curriculum will be structured around
organizers 1, 2, . . « 0 ORGAN!ZER

——— Snp— ,/ vty ———— -
Relating to each of the organizers wiil Behav
be a number of specific behavioral obj- Obj.
ectives 1, 2, . . . 0 : _4\\\~
For each behavioral objective there / \\
will be {(a) various learning content Learn, Learn. \
alternatives 1,2, . . n and {b) various Coit;// \Process

learning process alternatives {, 2, . .n

Each combination of a behavioral objective, learning content, and
fearning process will constitute a curriculum module.
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Behavioral 0Objectives

The specific behavioral objectives would define those concepts,
skills, knowledges etc. thar must be acquired by an individual as
a step toward the aitalnment of the general objective as stated in

the organizer. The specific behavioral objective must spell out:

(1) What it is the individual must be able to do, i.e. what

behavior the individual is able to perform if he has
achieved the objective.

(2} Under what conditions the individual will be able to perform

the desired behavior.
(3) To what extent the individual will be able fo perform the
desired behavior.™
There will be a great number cf behavioral objectives which
will relate to the organizer. Some wii! be sequential in nature
some witl not, iv is important that *he relationship of one specific
objective to anvther be clearly identified, and a curriculum map
(see page 7) developed which wiil show this relationship between the
objectives.
In moving through the sequence «f behavioral objectives the indivi~
dual will need to show evidence of having achlieved the desired behaviors
and not necessarily proceed step by step through the cuiriculum moduies.

Content Variables

Adequataly defined behavioral objectives will allow the use of
a variety of {earning content. No longer must ali children read
the same stories in order to achieve the skills of reading. Alfer-

natives in learning content will make possible more relevant isarning

5 Mager, Robert Preparing Instructional Objectives, Fearon: 1963

-
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experiences for individuals by providing materials of different levels
of difficulty and for different interests,

Process Variabies

The process variables will define the types fo learning activities,

media,

arounina natterns. teachina strataanies etfc
¥y I vvr r= el Ml 4 - M (- i -

sy . HH

with the iearning content o achieve a specific behavioral objective,
In identifying process variables, an effort will be made tc provide

alternatives at the various levels of abstraction (see Dale's cone of

6

experiences) so that the instructional program is more likely to make

contact with the individual! student.
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Cone of Experiences

In constructing curriculum modules, care must be tairen 1o insure

internal consistency, That is, if the objective deals with an inductive

approach to learning, the content and process variables must provide for

this kind of learning to take place.

6 Dale, Edgar Audio Visual Methods in Teaching, ODryden Press
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Curriculum Map

The curriculum modules relating to each organizer wiil be filed on
a three dimensional curricufum map. A map will be constructed for each

organizer. The "objective™ of the module will determine Its location

TN
in

B a2 A .. LfL e ahlien mamiiawmaa
ng ver y1catl uimeno1oir ot Vo IS DUYURiTWe

(o]}
QO

el o e
!

-t - it
ne map Wi

map.
of difficulty and the horizontal dimension the depth or level of
learning.7 Modules containing alternate learning content and learning
process for each cell wili be accomodated by the third dimension.

Each curriculum module will be identified by a number, a letter,
and a subscript. The number and leffer‘éi?)wili locata the module cn the
vertical and horizontal dimension of the map. The subscript 3Q2>wi!l
identify the content and process components of that module,

Ar attempt will be made to construct moduies which will enable

students to pursue learning activities at each of the various levels of

learning as they move up through the vertical sequence,
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8 HBloom, Benjamin Taxonomy of Educational Objectives, McKay: 1956
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THE TEACHING-LEARNING CYCLE

instructional Decisions

Thare are two levels of decisions which must be made if we are to
provide a better match between the individual ilearner and his learning
environment. The first {evsl of decision is concerned with the selection
of behavioral objectives for an individual learner at any point in time,
objectives which are relevant for the chiid based on his own capabiiities
and leve! of development.

The seccnd level of decision is related to the selection of the
learning content and the learning process which will best facilitate
the acquisition of the specific behaviors as described by the objective.

The Teaching=Learning Cycle

The curriculum modulies will provide the information about the
teaching-iearning alternatives for the above decisions. The feaching-
learning cycle wil! provide the framework within which these decisions
can be made and implemented.,

As indicated earlier the teaching-iearning cycle is tied to the
SYSTEM ORGANIZER of expected outcomes and includes the foliowing steps:

1. Analysis of the learner's performance characteristics is

relationship to the expected outcomes.

2. Decisions concerning the specific objectives for the learner

in iight of tThis analysis.

3. Analysis ot the learner characteristics to determine appropiriate

tearning content, and learning process.

4, Decisions concerning the structure of T-lL environment.

5. The T-L activity - the individual learner interacting with the

learning environment.

N
9
3
3
3
k:
9

i
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6. Evaluation of the outcomes of the process in terms of learner
performance.,

7. Decision concerning adequacy of learner performance as compared
+o the behavior described in the specific objective.

: SYST.M OF (HE IND!VIDUAL LEARNER

; The system of +he individual learner will contain The specific

3 characteristics of the individual which will assist in the making of

the decision described in the previous section.

Student Information for Selecting Behavioral Objectives:

The selection of behavioral objectives in a performance based system
for individual students witl be much more precise than in a traditionai
system and it should also be much easier once the system is esiablished
and operating. This vill be particularly True where the objectives are
highly sequential,

To begin the operation some fairly specific diagnostic tests will
be needed to help identify where each student should enter on the
curriculum map. Errors made in the placement of students on the map
d should not cause serious problems since other alternatives will exist

and the child can be moved up or down, to the right or teft, until

w

an apparent match in student ability and objectives is reached,

In addition To diagnostic tests, records of students past per-
formance, and teacher judgement will be of most assistance in placing the
student in the instructional sequence.

Student Information in Selection of Content and Process Variables

: Information concerning the individual students reading level,
interests, and concerns will provide the Initial basis for selecting

the learning content variables.




The process variables will be based on information about the
student's learning style and his ability to deal with variouz levels
of abstraction. A history of the iypes of experiences engaged in by the
individual student will be helpful in determining at which levei of
the experience cone he can best operate., This in turn will suggest the
media and other mediating conditions to which the student can best relate.

THE SYSTEMS MODEL AND THE COMPUTER

The requirement which the use of a computer imposes on a system
for breaking down the information intc its smal lest component parts
will provide the opportunity to gain new insights into the teaching~
learning process. The caopability of the computer to handle many vari-~
able can assist In the analysis of the interaciicn of these variabies

and will provide the opportunity for a systematic refinement of the

instructional program.

The Evolving Role of the Computer

In the early stages of the development of the project, the computer
will be used primerily for the refrieval of information from two data-files.
The first file will be made up of the curriculum modules of the T=L envir-
onment. The structure of this file will be determined by fthe curriculum
mans, each of which is built around a system organizer.

The second data-file will confain information about the specific
ch-vacteristics of the individual student. !t is this information
which will assist in the making of the decisions as described on page 26

As teachars use these two data-files for making instructional
decisions, a record will be kept of the "matches" made between the
curriculum modules and the characteristics of the individuai learner.

A+t the end of each T-L cycle, a judgement wi!l be made concerning the

adequacy of the "match" in terms of the individual learner acquiring

30




T S OND LAY

- f "W 2. N R R e "5 .
Ay R IR N, BT I h, e M BNe? < el

OO RV

the desired behavior as described by the objective.
1t the "match" is & good one, that is the individual acquired
+he specific behavior, @ record of this "match" will be stored in
the computer. The computer will then build up a repertoiire of good
"matches" between individual learner characteristics and curriculum modules.
It is this constant feedback of information concerning the appropriate-
ness of curriculum moduies for specific learner characteristics that
will keep the system in a state of dynamic balance.
Az this rapertoirg Of appropriate matches between T-L alternatives
and iearner variables is built up, instructional decisions will no longer
be based on only one feacher's best judgment, but will be based on a
ecimposite of the best professional judgment-of all of the teachers who
have used the system.
Thus, a system which starts out primarily as a data-file will
soon become a powerful tool to assist in making instructional dscisions.

Teacher - Computer Dialogue

The focus of this project is the individual student, and the
attempt to taiior instructional programs to individual needs. It is
from this perspective that the dialogue will take place between the
teacher and the computer. This dialogue will provide the teacher with
information about (1) the student's progress and capabilities which wiil
sssist in the selection of specific objectives, and (2) his interests,
reading level a jﬂé#¢}e of learning which would suggest the best iearning
content and learning procedures to be used. Dizliogue capabilities must
also be present to allow for the easy updating of student information.

Although the individuai learner wil! provide the focus for the
computer-teacher dialogue, this does not mean that all instruction will

be on a tutoriai basis. In any group of students there is the possibility

-
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+hat more than one student is ready to be involved in a given learning
situation. The computer will be programmed in such a way that the
teacher is kept aware of the progress of the students and can group
for economy and efficiency where it does not conflict with individual

student progress.
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A CONCEPTUAL MODEL OF THE TEACHING-LEARNING PROCESS
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PROCEDURE

The system approach to the T-L process as described is a siganificant
departure from the traditional approach to education. It not only will
require the restructuring of the curriculum, but will require a signifi=-
cant change in the role of the teacher in the clzssroom.

The procedure for implementing this program wili require a two
pronged approach. One aspect of the project wiil be devoted To the
restructuring of the curricuium which will serve as the basis for the
"soft ware" of the system. The other aspect will deal with inservice
work with participating teachers to develop the skills and understanding
needed to operate in an individualized instruction program. Efoth aspects
can and should take place simultaneously.

RESTRUCTURING THE CURRICULUM

The gsystem model as developed can accomodate all existing types of
curriculum, i.e., modern or traditional, skill deveiopment or concept
development, inductive or deductive, content centered or child centered.
The model itself is neutral as far as an educationa! philosophy is con-
cerned. The kind of curriculum provided by the system will be determined
by the way the “organizers" are defined and the structure of the supporting
modules, |

The first step in restructuring the curriculum will be ‘the definition
of "organizers" for the curriculum involved. Publicatic:s such as
"Behavioral Goals of General Education in High Schooi" will be used
as the basis of this effort.9 These organizers will provide the
guidelines for the writing of the specific behavioral objectives.

Once the objectives are written, materials and activities from existing

9 French, Will Behavioral Goals of General Education in High School
Russel! Sage Foundation: 1957
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curriculums can be selected to complete the individual modules.,
1t is not the intent of the project to deveicp totally new cur-
riculum materials, however where existing materials are not suitable

new materials will need to be written, Every effort will be made to
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Curriculum Design Team: A tream approach will be used to design the

curriculum for the system. This team will include (1) top consul-

tative assistance from cu’side the District in subject matter content,
A leairning theory, and evaluation, (2) a full time person to develcop the
behavioral objectives (3) school district curriculum supervisors (4)
classroom teachers (released 1/2 day/wk) to identify materials znd
activities for each behavioral otjective. (The Title ili Planning
Grant, "A Cooperative Community Educational Resource Centeir" will dovetail
with this project at this point)

This team approach wil!l bring to bear the necessary expertise at
the critical points of curriculum design. That is, consu!tative help
will bring the knowledge and understanding needed to ldentify the
organizers around which The learning experiences should be focused and -
the learning theory related to implementing these organizers., The person
writing the objectives wiii not only be competent in the curriculum area,
but have the writing skills to devele; the behavioral objectives for
the curriculum modules. The curriculum supervisors and the classroom
teachers will bring the practical expariences needed to assist in the
identification of materials and activities to implement the program
in the classroom.
It will be +he function then of this team to (1) define the "organizers"

(2) develop the "curricuium modules" and (3) place the modules on a

curriculum map for each organizer.

35




-+

Guidelines to be used for the curriculum work are presented in:

"Instructiona! Systems Approach to Course Deveiopment"
Michae! R. Eraut, University of lllinois

"Factors to Consider in Curriculum Design and Development: A
Conceptual Framework" School District of University City,
Missourl, January 1966

Preparing Instructional Objectives, Robert F, Mager, Fearon: 1962

Taxonomy of Educational Objectives, Handbook |, Benjamin S. Bloom
McKay: 1956

Taxonomy of Educational Objectives, Handbook |1, David R. Krathwohl
McKay: 1956

Classroom Questions: What Kinds? Norris M, Sanders Harper and Row

Need for Materials: In implementing an individualized program of

instruction it is commonly recognized that a greater variety and quantity
of instructional materials are necessary. Experience in the Duluth
Public Schools has indicated that it takes approximately $3,000.00 to
equip a classroem adequately for such a program to operate. (This is

the cos* of moving from a traditional program to an individualized
program and is not necessarily over and above the present expenditure

of funds for equiping classrooms for present programs.)

In order to structure modules for a variety of learning activities
which will accomodate students with different learning styles, new types
of learning materials will need to be explored. It is for this purpose
that a budget item has been included so that a full range of learning
activities might be provided.

Curriculum Format: The curriculum modules developed by this team will

initially be filed on McBee key sort cards. These cards will serve
as a “hand computer" until e¢.ough of the program is developed to justify

a computer based operation,
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| NSERVICE_EDUCAT1ON

The restructuring of the curriculum to make many instructional alter-
natives avallable is solving only part of the problem of moving to a
‘*;? system of individualized instruction. The accomodation of individual
L differences requires a major change in the teachers role in the ciassroom.

éj Role of the Teacher: Changing the pupii teacher ratio is not neces-

sarily a criteria for implementing this system, however the respon-
3 sibilities and activities of the teacher will be modified. Rather
than being a presentor of information, the teacher will assume a role

of consultant and/or director of learning activities, a diagnostician of

N LTI T
IR ALY

individual student needs and a prescriber of learning alternatives. One
who is responsible for insuring the meaningfulness of learning activities
for Individual students. This wili involve the development of the

apility to use student informatios ¢rom cumulative records as weil as

J 4
: identifying clues In the daily contact with students for making indivi-

= dual assignments.!0 I+ will necessitate the recording of accurate

information about student attainment and successful teaching strategies

Py
Bl il

for individual students for his own future reference and to aid other
teachers who are or will be working with the child.
,g Patterns of student contact will move from large group instruction
for long periods of time on broad general topics 1o working with students
singly or in small groups for shorter periods of *ime and concerned with
A% specifi- ,roblems, objectives, or concepts.
) As this new role of the teacher evolves it is anticipated that a
% team approach to instruction will deveiop. This teaming will (1) aliow

fi_ for additional learning alternatives in terms of matching teaching style

10 Gordon, lra J. Studying the Child In Schoo! John Wiley: 1965
37




to iearning activities and student personality (2) provide diftferentiated

teachirg assignments geared to the strengths of individual teachers

(3) relieve the teacher of clerical tasks by adding para profassionals to

the te
Continuing inservice activities will be carried on by the project

staff supported by consultative assistance to assist with the development

of this new teacher role.

idqpflficafion of Critical Variables in the Individual Learner:

The attempt to create a system which will provide a better "match"
between the learner and his teaching-learning environment is a "chicken
and eqg" situation. One cannot successfully identify good T-L alver-
natives without looking at the learner population to determine what
T-L alternatives are needed. On the other hand it is not possible
to make good decisions about instructional programs for Individual students
vithout some specific alfernatives 7o seiect from. Both systems need
to be dealt with simultaneously. As the alternatives become more
clearly defined, the process of diagnosis will become more precise.

The kinds of information used in the diagnosis will not be limited
to a single intelligence test or achievement test score but wiii include
observational techniques and homemade measures to sample the child's
level of development as it relates to the organizers of the system. As
indicated earlier, cne aspect of the Inservice program will be to develop
the ability to draw clues for instructional decisions from the daily
contact with children,

The student information used in making instructional decisions will
also be filed on McBee cards so that reccrids can be kept on data used

to make specific decisions about the T-L process.
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Scope of Pilot Project:

i+ would not only be unwise but impossible to implement this program
at all levels and in all curriculum areas at the same time. Fortunately
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the “puiiding biock™ approach of The sys

developed and implemented gradually.

Columbine Elementary School has been selected as the piiot school
to work with the project. During the next year the ianguage arts
curriculum for grades K - 6 will be restructured and impiemented in
this school. This will involve 26 teachers, and 700 children for.approxi-
mately 1/3 of their school day.

As previousiy indicated, the information needed to carry out this
project will be handied initiatly on key sort cards. This information
will be transferred o & computer program during the lzfer part of
the pilot project.

Upon the completion of this task, all of the major procedural
aspects of the project will have bzen accomplished and it will then be
ready for the operational phase.

Operational Phase:

I+ is anticipated that ESEA Title 11l will be asked to assist with
+he financial support of this project for a minimum of two years at
the operational level. This will provide the additional financial
resources to:

(1) restructure additional curriculum zreas.
(2) expand the program to other elzmentary schools.
(3) begin moving the program iatc the junior high and

high schoot levels of the district,

Ml i B o e b < run e ¢ me
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I+ is very difficulf to estimate accurately the financial needs
of this project a year and a half from now. A much more accurate
figure will be availabie as the pilot phase of the project gets
under way.

At this time it wouid appear that io develop the project at a
reasonable rate, funds in the amount of $120,000 will be needed
annually. As the task of restructuring the curriculum is comp leted
and the majority of the Teachers are operating in thz system these

costs will diminish appreciably.
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