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ABSTRACT

COMPUTER-ASSISTED CURRICULUM

MANAGEMENT SUPPORT SYSTEM

by

John Llewellyn Bristol

Problem

Laws require that a high school education should be available to

all students. In some states, legislation requires this education regardless

of the ability or handicap of the child.

In order to fulfill this requirement, comprehensive public high

schools offer courses for a variety of student ability levels and interests.

These courses are offered in an attempt to meet the needs of the students,

and to help them develop to their maximum and to become useful adults

in society.

By offering many courses and through individualized student counseling,

the high schools attempt to help students select those courses most

appropriate to their needs. Little is done, however, in using the

objective data typically available in most high schools in an effort to

make the curriculum responsive to the needs of students.

Description of Study
 

The purpose of this study was to develop a system that would allow the

curriculum to respond as a variable to the needs of students. To achieve

this, curriculum assessment and problem sensing elements were designed

to help curriculum specialists manage the instructional program.





, John Llewellyn Bristol

The system identifies the objective data available in schools and shows

how it can be processed to produce useful information to the curriculum

planner. Information about how well students succeed in courses, what

teachers are be st able to provide successful learning experiences for

students of given characteristics, and how teacher grading practices

compare to other teachers and administrative expectations are provided.

The potential of the system is then demonstrated by processing data through

the computer and analyzing the output.

Findings

A system has been develOped to process objective data typically

available in high schools to assist curriculum specialists in their evalu-

ation and management function. Through the use of computers, the

system provides rapid retrieval and processing of data to the user.

CACMSS, using objective data, provides information pertinent to the

following questions:

1. What courses best serve the needs of students ?

2. What teachers best serve the needs of students ?

3. How well do courses serve the students for whom they

were designed?

4. How well are students served by a given course?

5. What students are best served by a given course?

6. How does a teachers grading practice compare to other

teachers and administrative expections ?
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Chapte r I

Purpose and Design of the Study

Americans place great importance on education. Gardner (1960)

explains this interest when he wrote, "Education is important in any

modern society. But a society such as ours, dedicated to the worth of

the individual, committed to the nurture of free, rational and responsible

men and women, has special reasons for valuing education. Our deepest

concerns impel us to foster individual fulfillment. We wish each one to

achieve the promise that is in him (P. 81). "

Comprehensive HLLh Schools and Data Processing
 

State laws have mandated free education for all, and local high

schools have responded by deve10ping a variety of programs to achieve

that goal. Both the state and local schools are responsible for America's

system of public education today and they continue to be a viable force

in expanding educational opportunities. "By legislation, the citizens of

the United States have made universal education available to all youth

through the high school years, and in many states they have made attend—

ance compulsory to eighteen years of age (Wiles and Patterson, 1959,

P. 2). "

The State of Illinois only recently approved legislation that re-

quires all communities to provide free junior college education to all

interested students, either by operating a local junior college, or paying

the tuition of all members of the community who choose to take courses



 



in any state supported junior college in Illinois. Other legislation re-

quires the public schools to provide education to handicapped students

until they reach the age of 21 (Illinois Journal of Education, 1968).
 

Comprehensive High Schools
 

"The comprehensive high school has become the typical second—

ary school (Alexander, 1967, P. 46)” in the United States. These

schools provide learning opportunities for all normal adolescents,

ranging from the barely educable to the gifted. "Its purpose is to enable

each pupil (a) to develp to his greatest potential for his own success

and happiness and (b) to make a maximum contribution to the American

society of which he is a part (Gilchrist, 1962). "

Large numbers of courses are offered in the comprehensive

high school designed to serve the variety of needs represented in its

student body. One such high school district in the Chicago suburban

area offers over 150 different courses, many of which are presented

on three different ability levels, to the 8, 000 students served by the

district.

Gilchrist (1962) also states that "individualized education is a

characteristic of the comprehensive high school (P.32), ” and strong

guidance programs assist students in their decisions about goals,

abilities, and program development. In comprehensive high schools

in the Chicago suburban area, it is common to have student counselor

ratios of less than 300 to l, in addition to specialized psychological

services for students with unique psycholOgical or social needs.



Computerized Data Proce s sing
 

Computers are capable of performing the recordkeeping functions

which have seriously limited counselors in providing full service. Wrenn

(1962) states that from two-thirds to three-fourths of a counselor's time

should be spent in counseling students and consulting with teachers, ad-

ministrators, and parents. That counselors spend time doing other tasks

was told by Gold (1962), who indicated that 46 per cent of his time was

spent on clerical activities. He states that "A counselor must find the

means of reducing his extraneous activities if his training is to be utilized

to the optimum degree (pp. 68-70). " Computers now are being used to

maximize utilization of the professional skills of trained counselors. To

perform this function, computers are being programmed to process

student data, making a variety of information on students easily and

rapidly accessible.

Among the processes now performed by computers in many high

schools throughout the country are the following:

1. Student scheduling

2. Attendance accounting

3. Report card printing

4. Cumulative records

5. Management reporting

1) Failure lists

2) Attendance summaries

3) Grade distributions

6. Test correction and evaluation.



Retrieval of any information previously filed, such as grades,

test scores, and course schedules can be an instantaneous procedure.

An example of the kind of data available through an information retrieval

system is shown in the funding application of the Integrated Educational

Information System (IEIS) of Southeastern Michigan (See AppendixA).

As listed in the IEIS system, major classifications of data include:

1. Pupil personnel

2. Computer enriched curriculum

3. Financial management

4. Staff personnel

5. Facilities and equipment.

With a system like IEIS, educators can retrieve quickly and

easily the data available in the system pertinent to their particular needs.

They can also efficiently produce the kind of reports typically deve10ped

and distributed by school systems, such as grade reporting, permanent

records, and financial reports. A counselor's use of a computer system

is explained in the CVIS report (1967), describing a pilot project at

Willowbrook High School, a secondary school in West suburban Chicago

(See Appendix B). In this application, student records can be recalled

and projected onto a cathode ray tube (TV-type screen), including grades,

test scores, attendance records, and personal data. Space available in

the school's courses can also be recalled. The following six major

areas of information are available in Willowbrook's system:

1. Recall of student records



2. Vocational information

3. Educational information

4. Decisions of counselees

5. Daily messages

6. Student programs.

Relating Data to Curricular Planning
 

A representative model of a system for approving new or modi-

fied courses, hereafter called a course approval system (See Appen-

dix C) illustrates that when a prOposal is written, it must be approved

by the department involved, the high school's department chairmen,

the principal, a district curriculum committee consisting of teachers,

union representatives and administrators, then the district superin-

tendent, and finally, the board of education.

A teacher in business education following this process will fill

out a proposal form (see Appendix D) for a vocational typing course to

submit for approval. Included in the prOposal form is a brief description

of the prOposal, including objectives of the course, what is currently

available in the curriculum relating to the idea, the need for such a

course, the schedule required for implementation, the cost required to

implement the course, and finally, how the proposal will be evaluated.

After sufficient explanation, the course may be approved by the board

of education.

At this point, the school makes the course available to the

students to elect as they need. Pupil personnel specialists, when plan-





ning courses with students, will think of and describe this course (using

the teacher's description contained in the proposal) as one in which non-

college bound students can profit and succeed using the normal criteria

of grading as the standard for such success. Curriculum administrators,

when reviewing the course offerings available to non-college bound or

vocationally oriented students, will include this course as one offered

by the school for this type of student.

The reason for the acceptance, existence, and use of a course is

generally based on the initial defined purpose for the course. Other

than isolated information, little feedback relative to whom the course is

serving and to what degree the course is serving the students for whom

it was designed is available.

97511

Students as well as professionals are beginning to voice their

dissatisfaction with the way courses and content are being presented. A

student is quoted as saying, "The main thing that's taught us in school

is how to be good niggers, obey rules, dress in our uniforms, play the

game, and NO, Don't be UPPITY! Oh, we're trained in 'democratic

process' -- we have our student governments -- they can legislate about

basketball games and other such meaningful topics. Don't mention the

curriculum -- they'll tell us what to learn. Oh, we can express our

complaints in the school newspaper -- but the principal says what gets

printed and don't embarrass the school's reputation. Not only are we

forced to attend school in the fir st place, we have to carry I. D. cards



at all times, walk on the right side of the hall, and if the teacher doesn't

want us to, we can't even take a __ (Pileggi, 1969, p. 561)!" Muir-

head, while U.S. Deputy Commissioner of Education, stated, ". . .

students want -- and I think they ought to have -- participation in helping

to improve the curriculum (Today's Education, 1969, p. 26). ”

The curriculum should not only be responding to comments like

these, but a system that continually evaluates the information already

available in the school should also be in operation to determine the de-

gree to which the curriculum is serving the needs of all students and to

make this information known to those concerned with design, coordination,

and evaluation of curriculum.

The following four major dimensions should be considered when

curriculum is being developed and evaluated:

1. Breadth of course content to meet the diverse needs and

interests of students

2. Variety of levels of instruction to insure appropriate

learning experiences for students in the curriculum

3. Accommodation to fitting within the fiscal constraints

of the district

4. Accommodation to the constraints of faculty and staff

abilities.

Programs related to counseling and computer implementation

represent an effort on the part of schools to help students utilize and

adjust to the curriculum. They represent little in effort to change





curriculum to meet the needs of the students. If provided with the ability

to recall data rapidly about students and course Openings, counselors

can better help students make decisions. In these systems the curricu-

lum is generally conceived as constant and the students as the variable.

Consequently, much help is given to those working with students, so the

best possible decision can be made considering the curriculum offerings

as they exist. Test scores and past academic performance are used by

counselors and administrators in placing students into existing courses

and ability levels. Students having difficulty with one course are en-

couraged to take another course to find success. Little attention has been

given to the improvement of curricular design and of related counseling

services that could follow from additional uses of data already on file.

Additional uses are possible through high-speed information processing.

Information generally available in computer information retrieval

systems remains virtually untapped in assessing the degree to which the

curriculum is serving student needs. Unfortunately, the curriculum and

the needs of students tend to coexist rather than dynamically interacting

with one another.

To clarify the meaning of certain key words used in this paper,

the following definitions should be understood:

1. Student needs

Student needs refers to the concern of schools to

provide students with course content that will be of

concern or interest to students. This content should



be taught at a level apprOpriate to the ability of the student

so that he can succeed in the course.

2. Success

Success is satisfactory performance in terms of criteria held

by the teacher and the student. This thesis assumes that it is

represented by the grades received in courses.

3. Curriculum

Curriculum is the school's array of course offerings and

their presentation by teachers through varied instructional

methods.

4. Curricular management

Three basic elements comprise curricular management. First,

decisions must be made concerning the courses to be offered

along with teacher and student assignment to them. The second

is working with teachers to help them improve their effective-

ness, and finally, the decisions concerning the manner in

which courses are taught.

Pr0posed System
 

The system being proposed is designed to provide data already

in computer files to help individuals who design and evaluate curriculum.

While the system provides important information to curriculum planners,

it should be considered only as another source of information rather than

a total system for curriculum assessment. Curriculum planners will be

able to receive two kinds of information:



lO

1. Grade distributions showing the degree to which courses

and teachers are serving the needs of students (as evidenced

in choices made by students and in terms of their successes

in chosen courses).

2. Comparison of grade distribution showing where

differences exceed user-determined tolerances.

Three assumptions relative to the prOposed system are neces-

sary:

1. Curriculum

Instructional experiences should be designed and offered

to provide meaningful learning experiences for all students,

regardless of their levels of ability or degrees of handicap

in preparing them for a useful role in society.

2. Data Relating to Curricular Decisions

Much data currently available in the school would be

useful to those individuals who are in a position to

evaluate and develop curriculum. Such data include

test scores, academic grades, and course objectives.

3. Data Relating to Individual Student Decisions

Much data already available in the school, if properly

evaluated, would be useful to students in making de-

cisions related to the election of courses apprOpriate

to their needs.

Evaluation Te chnique s
 

Other fields have used various techniques to assess the value of
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a particular idea or item in view of accomplishing specific goals. In

market research, for example, segments of the public are sampled to

determine the feasibility and potential of a particular product. Products

are then offered for sale with specific goals in mind or not offered at

all. In addition, products currently marketed are constantly evaluated

to determine further markets as well as to assess trends.

System Design

The communication model shown in Figure 1 will be used by the

Computer-Assisted Curriculum Management Support System (CA CMSS).

Using this model, a flexible, computer—based curriculum management

support system will be developed capable of assisting school curriculum

specialists (one who designs, coordinates, and evaluates curriculum)

in their management and evaluation role. Data flows from the faculty,

administration, and board of education directly into the data base, and

information flows from the data base through the CACMSS to the users

as requested. In providing this assistance, information related to

students, teachers, administrative expectations, research, and course

objectives will be integrated in such a way that the effectiveness of the

courses in meeting student needs can be assessed. Trends related to

the many variables will be mechanically evaluated, and identification of

significant changes will be noted.

The flow of data through the system is shown in Figure 2. Data

about students, faculty, and administrative expectations is stored in a

data base, and reports for students, faculty, and the administration is

produced by CA CMSS.
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In this study, a computer-based information system will be de-

veloped to provide curriculum specialists with information currently

available in the typical school but not easily accessible or formatted in

a useful manner. The kinds of information available include:

1. Data on students, including courses elected, standardized

test scores, grade point averages, and grades received;

2. Data on teachers, including courses taught, students

taught, and grades issued; and

3. Administrative data, including course offerings, past grade

distributions, expected grade distributions, and research

predicted grade distributions.

Summary

Secondary schools are charged with a significant task that can be

accomplished only by effectively using available resources. Information

routinely filed within administrative functions of the school is one such

resource which must be effectively used.

Despite the introduction of computers into the educational

environment, little if any relationship between school data and decisions

being made by curriculum specialists has been established. As a result,

the effectiveness of the instructional experiences in serving student

needs is virtually unknowu and techniques remain unidentified.

Little is being done in the school to make curriculum responsive

to the needs of students. Instead, the curriculum is viewed as a constant,

with students being the variables. Data bases are a detached third 



factor with little if any influence on the other two.

The purpose of this study is to design a computer system that

can be used to assess the degree to which the students are being success-

fully served by the curriculum and to monitor trends to identify situations

that need the attention of curriculum specialists.

Plan for Dis sertation
 

In Chapter II the areas of computer innovation most related to

effective use of information in education will be reviewed. The Com—

puter Assisted Curriculum Management Support System, designed to

provide pertinent information to curriculum specialists from stored

data, is described in Chapter III. In Chapter IV, the input and output

capabilities of CA CMSS will be shown, along with a demonstration of

how the output can be useful to curriculum specialists. The final

Chapter (V) will discuss proposed computer configurations and applica-

tions in the secondary school.



Chapter II

Basis in Other Development and Research Studies

Today's technical era requires that words be used carefully and

apprOpriately to insure clear communication. In an area like computer

technology, it is even more important that words be used precisely and

accurately. Persons who are only generally familiar with a subject too

often use words inaccurately to describe activities and functions related

to the subject.

This problem is most evident in the field of data processing.

"Computer, " for example, is often used in reference to any data process-

ing machine which utilizes punched cards as input. Similarly, "IBM" is

used sometimes to mean data processing cards, a computer, or when

modifying "card" to mean punched card.

Two uses of the computer in education which have had considerable

recognition are computer assisted instruction (CAI) and computer managed

instruction (CMI).

Computer Assisted Instruction
 

CAI, as conceptualized by Norman Bell (1968), contains four

modes of Operation:

1. Tutorial

In this mode, materials are prepared and sequenced for

students to follow and are programmed into the computer

using a language such as Coursewriter. Students receive

the materials to be learned from the terminal and give

their responses to questions using the terminal.

16
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If the student answers correctly, he is given another

problem or concept. If he gives the wrong answer, he will

be asked to respond again, given a new but similar problem,

or branched back to earlier material that supposedly taught

the concept to him.

The student who has no control of the sequence he must follow

is taken at the computer's rate through the material. This

mode is commonly known as "drill and practice. "

Inquiry

Although similar to the one described above, the inquiry mode

gives the student some control of the instructional process.

Materials are prepared as indicated above, but the student

is given two options:

A. Control the amount of drill they wish on a particular

concept.

B. Control the sequence of instruction in such a way that if

he feels the need to review the instructional phase related

to a particular concept more than once, he may do so. In

addition, should he at any time want to refer to the

instructional phase, he has the Option to do so.

Simulation

Simulation involves programming the computer to enable

students to discover what would happen if variables are

manipulated. One illustration of this is the program in a
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personal loan situation. The student sets the amount, time,

and interest rate, and the computer will’indicate the amount

Of interest that would be paid under those conditions. The

student can then alter the variables to see what happens

under differing circumstances.

4. Problem Solving

Problem solving differs from those above in that the student

must Write his own program (algorithm) to solve a particular

problem. The computer becomes: the student's tool in solving

problems of interest or concern to him such as solving a

particularly complex algebraic problem. The student may

also write a simulation program applicable to studying some

concept in which he has particular interest.

Another use of the computer in instruction is teaching students

how to operate data processing equipment. In this application, the com-

puter is the object of instruction. Students using the computer as the

Object of instruction are taught how to turn it on, where and in what

sequence to place the input data, and how to Operate the processing and

output equipment. Students learn not only how to program the computer,

but also how to Operate the computer using programs already deve10ped.

Computer Mananged Instruction

CMI has two major applications:

1. Managing Individual Learning Activities

When the computer is used to manage individual learning
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activities, information about the student's learning patterns

and instructional options available are fed into it. Based on

this information, the computer programs the studa‘it through

the learning experiences most related to their interests and

needs. As the student progresses, test scores are added to

the data file, and updated programs for the students based on

the new data are created. CMI differs from the CA1 tutorial

mode in the area of instructional materials. In CAI the

material is programmed into the computer while in the man-

agement mode, external (traditional) learning materials,

such as books, films, etc. are used by the student. The

computer programs the use of these materials for each student

based on his past knowledge and future goals. Thus, the

instructional materials are identified by the computer; they

are not provided directly to the sutdent through the computer.

2. The curriculum management application provides curriculum

managers with the type of information they need in making

decisions relative to course development. Included in the

type of material available to them is information related to

students, teachers, facilities, materials, and financial re-

sources.

Computer Managed Instruction Prgjects

Descriptions of computer managed instruction projects which

relate to the proposed system follow:
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Instruction Prescrigtion System: A System

for Individualized Learning (Moncreiff &

Swanson, 1968)

 

 

"One of the most significant changes occurring in the American

Education System is the increased emphasis on individualized instruc-

tion (p. 1). ” Many techniques are being explored to achieve this individ-

ualization, including computer assisted instruction. Although this tech-

nique is useful for many applications, "Computer Assisted Instructional

materials are almost nonexistent and hardware costs currently prohibit

mass acceptance of conversational applications (p. 1). "

A solution to the problem that Moncreiff and Swanson cite may be

found in a non-conversational computer application called instruction

management. This is when "teachers, students, instructional materials,

and computers interact in such a way that both the participants and the

available resources function more efficiently (p. 1). ” By analyzing in-

formation about students, curriculum, and resources, these systems can

prescribe for individual students or groups the appropriate learning

situations.

The instructional management system is designed mainly to

support independent study programs. It is capable of recording and

analyzing large amounts of data for each student. Based on the analysis,

it prescribes learning that enables the student to learn "as fast as he can

while satisfying learning and retention criteria established by instruc-

tional material developers (p. 2). " The system's ability to give regular

and remedial prescriptions relieves the teacher Of this role in teaching
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and allows the teacher to spend more time working with the students on

their projects. It also provides the student with specific help when he

needs it. Since "over-isolation" of the student is possible, the system

schedules group lectures and other activities, such as student conferences

and group projects. To provide experiences for fast learners, the system

can give extra prescriptions, group seminars, and other activities. The

instructional management system relates the structure of the material

being taught to relevant student characteristics by processing student and

curriculum information so that each student's learning Opportunity is

maximum. "Learning opportunity is the amount of time a student spends

attending to apprOpriate instructional stimuli (p. 3). "

Targets set by system planners include:

1. Where materials used in the instructional process change

less than 20%, the system will produce 200% of the former

total learning opportunity for all students.

2. Where the materials used in the instructional process

change 80% (at 2 times the existing instructional cost), the

learning Opportunity for the class will increase 1000%. 1

 

1. These statements were made by the author, and may be difficult

to understand, I interpret them to mean that normally a school changes

their instructional materials at the rate of 20% per year, which means a

textbook would be used for five years, and then replaced. Under this

structure, a 200% learning Opportunity could be created by use of their

system. If a school could change 80% of its instructional material during

a given year, a 1000% increase of learning Opportunity could be realized

through the use of their system.
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The system involves five basic Operations:

1. Pretesting

This test determines student readiness for the new learn-

ing situation. The student's test performance will be

evaluated against entry criteria, and his prescription

will be based on the finding.

Prescription of Educational Objectives

When a student registers for a learning situation, his pre-

test is evaluated, and he is given a prescription varying in

depth and sephistication based on the test evaluation.

Post-te sting

This test measures the degree to which the objectives of

the learning program have been achieved by the student.

Assignment of Prerequisite Prescriptions

After analyzing the student's pretest score, a prerequisite

is prescribed as needed, and that portion of the post-test

relating to the prescription determines achievement after

completion of the prescription. If the student passes the

post-te st, no further testing is needed before the student

proceeds with the next prescription. If students after several

tries do not pass the test On the prescriptive material, the

teacher is called. The teacher decides at this time what

should be done.
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5. Assignment of Remedial Prescription

When the student does not show sufficient achievement on

the post-te st, material designed to meet this need is pre-

scribed. A post-te st is then given to determine the achieve-

ment.

A feature of this system is that it can provide the learner with a

catalog of learning programs and prescriptions. .From them, the student

can select the experiences he desires.

A flowchart Of the Instruction Prescription System is shown in

Appendix E.

Curriculum Management by Computer:

An Aspect Of Computer Managed Instruction

(Vinsonhaler et a1. , 1968)
 

The system described by Vinsonhaler applies CMI to college

curriculum improvement. It integrates curriculum analysis to provide

the "communication essential to continually adapt the curriculum to

changing student and faculty needs (p. 1). "

The word management refers to decisions designed to accomplish

the following:

1. To maximize educational goals (to enhance the probability

that students will select courses they are interested in)

2. To lower educational costs

3. To reduce faculty turnover rate

4. To attract more effective students.
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To achieve this, curriculum decision makers need information

gathered directly from the people involved, unfiltered through other

peOple or committees. A curriculum management system "should be a

means for continually refining and adapting the curriculum to achieve

specified objectives (p. 3). " Emphasis in the system is placed on avail-

ability of information and Open communication channels to all concerned.

A communications model for curriculum management is based on

the following:

1. The academic community is a restricted communication

system with a common language.

2. The main elements of communication are descriptions

of educational objectives.

3. The major objective of curriculum management is to

maximize the educational satisfaction by helping

community members (faculty, administrators, and

students) achieve their educational objectives.

A traditional communications model applicable to curriculum

management is developed (Appendix F). This model shows the linear

relationships that occur, with the student at the bottom of the figure and

between him and the dean, various levels including teachers, department

curriculum planning committees, department chairmen, and the college

curriculum planning committee. Since communication occurs primarily

between personnel at different levels, for instance, between the students

and the dean, it is Often subject to distortion and loss.
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Specifically, two problems are noted:

1. Message Reliability

Message reliability refers to the problem of the message

not reaching its intended receiver. Assuming a message

has a 50% chance of transmission, a student has a 50%

chance of having his message reach his instructor. If the

message must go through the instructor to another person,

the chance of getting there is . 50 x . 50, or, . 25, since it a

must go through‘iithe instructor. The solution to this problem

is to provide multiple/direct channels of communication.

Message validity

The problem referred to here is the effect a message has on

the receiver. Validity is determined by the extent that the

receiver understands the objective of the sender. The

solution to the message validity problem is to provide a

standardized language for messages.

A theoretical model for automated curriculum management is

designed in this study (Appendix G). Through this system, the major

problems are resolved insofar as the information file is accessible to

all members of the community and a standard language is us ed in the data

The system has three components:

1.

2.

Hardware (computer facility)

Software (computer programs for information retrieval

and file maintenance)
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3. Data (information relevant to curriculum decisions).

An application of this system was "UDEANS: The University

Deans' Information System (p. 11), ” a program in the School of Social

Work at the College of Social Science at Michigan State University.

To implement the system, a standard method of stating educational

objectives was studied, with students, faculty, and administrators com-

piling the list of objectives. Faculty and students then scored themselves

on a 5 point "interested/not interested” scale for all listed Objectives.

The list consisted of subject areas, attitudes, and professional skills.

A flowchart showing how the system operates is in Appendix H.

Input to the system contains data records for students, faculty, and

courses. Each of these records must contain identification and the

UDEANS profile of educational Objectives. Other data, such as salaries

and course costs can also be placed into the file.

Data records1 for students, faculty, and courses contain an ab-

stract (record) number, name and identification of person or course,

and the interest relevancy on the following:

1. Juvenile Delinquency

2. Family Services

3. Day Care Centers

4. AdOption

5. Child Welfare

 

1. See Appendix I.
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Teaching Emotionally Disturbed Children

Mental Health

Child Clinic

Work with Adolescents

Work with Blind, Handicapped.

The UDEANS system creates reports for students, teachers, and

administrators.

1.

3.

For students

A personalized catalog of courses and a directory of faculty

members listed in order of their similarity to the students

interest profile.

For instructors

A personalized cataIOg of courses and a directory of students

in order of their interest similarity to that of the teachers.

In addition, a special summary of group interests can be

generated, for instance, for a class of students scheduled

in his course.

For administrators

A. Instructor Placement Analysis

By placing courses to be taught into the system, a

report for each course can be generated identifying

faculty in order of similarity of interest.

B. Curriculum Review Analysis

Educational interest profiles (scattergrams) can be
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generated for students, faculty, and courses. These

reports show the interests of the users and the pro-

ducers of education, as well as the specific interests

being addressed in the curriculum being Offered.

C. Program Planning and Budgeting

A report showing the available courses related to a

given objective, as well as the faculty members

interested in them. If it were available in the record,

a dollar extension could also be shown.

D. Course Enrollment Predictions

The system can generate a report showing the num-

ber of students who have indicated they plan to take

a course but as yet have not taken it. From the

group so identified, an abstract for each student

can be generated, showing student name, level in

school, and courses planned. Using this data, the

demand for particular courses for a given year can

be estimated with a higher degree of accuracy than

is currently the case.

Conceptualization of PPBS and Data-Based

Educational Plannirg (Eidell 8: Nagl, 1970)

This project initially builds on the black box model of organization.

Although input and output are described in this model, how the input is

used in process is unknown. Thus the title black box. By incorporating

time into this model, an administrator may increase the input (spend
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more dollars) for a given program, and then in time check to see if the

output changed, with no regard for how the process was altered through

increasing the input. A final modification was then made which opened

the black box, and the process as well as the input and output was known.

A systems model for decision making was introduced as described

by Brissey, Fosmire, and Hill (p. 8). In this model, two types of data

are identified:

1. De signative

Information about the actual situation

2. Appraisive

Information about the desired situation.

Using the model, a comparison is made between the two types of data,

designative and appraisive, and discrepancies are identified. Finally,

based on the identified discrepancies, a prescription for reducing the

discrepancies is described.

Using the above conceps, a system is deve10ped for data-based

planning (Appendix J). The model shows three key parameters,

designative and appraisive information, and planning. Using these three

parameters for input, process, and output, a planning process evolves.

Actual input is compared to desired input, and detection of descrepancies

and prescriptions is generated. The same is done for the process and

output categories. By placing the actual and desired information for the

three areas into a data base, feedback can be generated to the planner

to aid in his planning activity.
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Summary

In summary, CAI refers to prOgrams in which the computer is

used in the instructional process, while CMI refers to the use of the com-

puter in evaluating and prescribing instruction.

Two of the three CMI projects described in this chapter deal with

the placement of students into appropriate instructional situations. In

one, students are tested and placed according to their performance in the

instructional module most apprOpriate for their needs. In the other, the

interests of students are matched with those of the faculty and the Objec-

tives of courses, with students being apprised of those instructional

situations most apprOpriate to their interests.

The third project was the deve10pment of a model to compare the

difference between the actual and Optimum levels of the three elements

of any instructional program: input, prOcessing, and output.



Chapter III

Concept and Design of the System

If it is true that the curriculum in public schools is designed and

Offered to provide a meaningful learning experience for all students re-

gardless of their abilities or handicaps, it is also true that for this to be

possible to any degree a system is necessary to help determine how well

the needs of the students are being met. Because students have different

levels of ability and diverse needs, curriculum specialists need to know

how students are being challenged and how curricular offerings in their

school are meeting student needs.

Two important elements of such a system are curriculum analysis

and problem sensing. They would provide information relative to the

degree to which teachers and courses are serving the varied needs of

students, and a management system which would provide identification

of potential instructional problems arising during the period of instruction

(schoolyear).

Five questions need to be answered relative to the first element:

1. What courses in the curriculum serve students of given

abilities and interests, and how successful are the

students:n1the courses?

2. Are some teachers better able to provide learning experiences

to students of given characteristics than other teachers?

3. How well do courses designed for given student populations

serve those students, as well as other students taking the

courses?

31
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To what degree are the needs of all students in the school

being met?

What students are best served by a given course?

The second element, management of the instructional program,

should provide an efficient system for identification of potential problems

in the curriculum that may be arising during the school year. The following

four questions should be answered by the system:

1. Have the grades of students in a course changed

substantially from a previous marking period?

Are the grades given by a particular teacher in a .

course substantially different from those given by

other teachers of the same cours?

Are the grade distributions in a particular course

substantially different from those of the department

in which the course is given (e. g. , English, science,

etc. )?

Does the course grade distribution substantially

differ from the grade expectations of administrators

and supe rvis Or 3 ?

Much objective data on students' abilities and needs currently

exist in schools, and if made available in a useful and timely manner, it

would be helpful to evaluating their school curriculum. Through the use

of CA CMSS (Computer-Assisted Curriculum Management Support System),

currently available data can be rapidly processed to provide information
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relevant to the above questions.

Communications Model
 

Managers of the school curriculum need to esbablish a commun—

ication model allowing all of the major factors and participants in th

educational community to communicate or interact with one another in a

meaningful way. Major factors such as data records on students and

faculty, course objectives, along with actual outputs and financial re-

sources must be available in a useful form to teachers, administrators

and school board members. The proposed communication model used

in this study (Figure 3) is a revised version of the model developed by

Vinsonhaler for college curriculum management (Vinsonhaler et a1. ,

1969).

The proposed model offers a number of unique facilities to the

high school board of education and professional staff. First, the informa-

tion files become accessible to faculty and staff. This feature allows dis-

cussions to be held with all professional participants available to the

data being used. Another feature is the potential for interaction between

the various people and data in the system. The final dimension is the

provision available to all users of not only finding specific data located

in the files, but also ordering the data in a sequence which will provide

meaningful information to them.

The implementation of this communication model is possible

through the use of a computer system, which consists of three major

components:
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Research  
 

  L .

 
 

Figure 3. Curriculum Management Support System: communications model

showing flow of information.
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1. Hardware

The system is designed to utilize a computer to perform

the required search, sequencing and data processing

functions of the system. The computer used in this study

was a 16 K IBM 1401.

2. Software

This component (CACMSS) consists Of programs written

in autocoder which make the processing of the data by

the computer possible.

3. Data

Included in the data file is information about students,

faculty, and administratively determined expectancies.

Design of the System
 

CACMSS has three major components: input, processing, and

output. They are discussed separately. The flow of data through the

system is shown in Figure 4. Data concerning students, teachers, and

administrative expectancies are contained in a data base. Requests for

information are processed through CACMSS, and the needed reports are

generated for the requesting faculty member or administrator.

2%

Input into the system includes student information typically available

in most high schools: student identification number, standardized test scores,

past academic experience and grades, and identification and grades for

courses currently being taken by the students. Input information about
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faculty includes their identification, courses taught, and grades given to

students.

Administrative input includes grade distribution expectancies,

which may be derived individually or through research, course objectives

in terms of students being served, and past teacher, course, and depart-

mental grade distributions .

Proce s sing

The processing component is a group of computer programs

which allow input into the system to be efficiently and flexibly processed

into user-desired outputs. Student abilities and grades received are

' used as the basis for comparison and evaluation. Grades are understood

by students to indicate how well they have learned the contents of a

c0urse. It follows that one way to evaluate the curriculum is to study

student success using the grades students receive.

By mechanically comparing actual course grade distributions

with those given previously, by other teachers in the same course, by

the department as a whole, and with those determined by administrative

and supervisory expectations, areas of substantial deviation can be

efficiently located. After such identification, studies can be made to

determine causes and develop recommended changes.

Output

Two general types of outputs are available through the use of the

system: curriculum analysis and problem sensing.
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Curriculum Analysis. This option allows the user to group
 

students by their standardized test percentile scores, intelligence test

scores, and grade point averages, and to receive grade distributions

for each group. Four types of reports can be generated by using the

curriculum analysis Option:

1. Course analysis

Reports are generated to show how many and what groups

of students are served by a given course, and the degree

of success the students experienced. In doing this, the

students are grouped by their grade point average, I.Q.

score, or achievement test percentile scores, and grade

distributions showing the number and percentage of

students receiving each grade. (Figure 5 shows the

system flowchart for this option).

2. Instructional analysis

Through the use of this option, an analysis can be made

not only of how well a course may be serving the needs

of various groups of students, but also how well teachers

of these courses are serving student needs. Not only then

does the system order students by course and student

characteristics, but also within each student group by

the teacher teaching the course. Grade distributions for

each student grouped by teacher are then printed. (Figure 6

shows the system flowchart for this option).
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Figure 5. System flowchart: course analysis, by student characteristic.
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3. Teacher analysis

This Option permits the user to group a teacher's students

by their abilities, and to receive grade distributions for

each of the identified categories. Analysis of this output

provides the curriculum specialist with the success patterns

of various groups of students with a particular teacher.

(Figure 7 is a system flowchart for this Option). Analysis

of teacher performance can also be assessed by using the

instructional analysis prOgram described earlier. That

program permits a comparison among teachers teaching

the same course to the same ability group of students.

4. Total curriculum analysis

Reports available to curriculum specialists using this

option help determine what courses in the curriculum

provide successful learning experiences to students with

given abilities. Information generated by this Option shows

all the courses in which a particular type of student is

matriculated, and the grade distribution for each so

identified course for these students. (Figure 8 is a system

flowchart for this Option).

Problem Sensing. The problem sensing outputs provide in-
 

formation concerning the degree to which a course or teacher's grade

distribution compares to previous distributions, departmental grade

distributions, and administratively determined distributions. When the
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actual distribution varies beyond the limits considered apprOpriate by

the user, the distribution is printed along with the distribution to which

it was compared, and an asterisk identifies the location of differences

considered inappr0priate by the user. The level of variance considered

appropriate can be set by the user. (Figure 9 is a system flowchart

for this Option).
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Chapter IV

Application of the System

CA CMSS was designed to make objective data normally found in

the typical high school available to curriculum specialists in a form

useful to them in making decisions. Rather than providing a regular

series of outputs to be made available to potential users, this system

puts the user in control of the output. By using this system, decision-

makers dealing with specific problems or areas of the curriculum can

request information they deem pertinent. Reports are not only rapid,

but they are also specifically addressed to the users' perceived needs.

The input used in this system and the output available are discussed

separately.

Catalog of Data: Input
 

The system is designed to utilize the following three types of

input:

1. Student data

Data in this category include standardized test

scores, grades received in past courses, student

identification number, and year of graduation.

2. Faculty data

In this category are teacher identification numbers,

courses being taught, and grade distributions for

all marking periods.
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3. Administrative data

Data in this category include expectancies of grade

distribution for specific courses, course and depart-

mental grade distributions, course and departmental

objectives, and research information, such as pre-

dicted grades for certain classes.

Catalog of Data: Output
 

The outputs from the system are divided into two general cate-

gories. The first category is curriculum assessment and refers to

Outputs generated by processing data related to the curriculum to

determine where and how well specific groups of students are being

served.

The output from this category can help determine:

1. What courses students of given abilities take, and

how Well they succeed inthem

2. What level of success is achieved by students for

whom special courses have been designed, and how

well others taking the c0urse succeed

3. Which teachers provide the most successful learn-

ing experiences to students of given abilities.

The second category is problem sensing. It refers to outputs

generated by comparing information contained in the system to identify

those situations where acceptable variations have been exceeded.

Through the use of this category, teacher grading practices are evalu-
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ated against their past practices, departmental and course averages,

as well as administrative expectancies.

Demonstration

The output available through the use of CACMSS is shown by pro-

cessing data through the system. Questions pertinent to those involved

in curriculum planning will be answered in demonstrating the output and

its potential.

hint

To demonstrate the system, the following information was taken

from the Science department of a comprehensive high school and placed

in a data bank for processing:

1. Student

A. Student identification number

B. Year of graduation

C. Stanford Achievement Test percentile scores

1. Paragraph meaning percentile

2. Spelling percentile

3. Language percentile

4. Arithmetic computation percentile

5. Arithmetic concepts percentile

6. Arithmetic applications percentile

7. Social studies percentile

8. Science percentile



F.

2. Teacher

49

Otis Quick Score intelligence quotient

Courses taken

1. Identification number

2. Grades

3. Teacher identification number

Grade point average

Identification number

Identification number for courses taught

Six-week and semester grade distributions

3. Administrative

Course identification number

Grade distribution expectations

Course grade distributions

Departmental grade distribution 5

The grade point average used in this study is determined in a

school where grade points are assigned as follows:

A

A

5 (in honors course)

4
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Outputs for Curriculum Assessment
 

By processing data through CACMSS, the following five questions

asked by those involved in course planning and evaluation will be answered.

Due to programming characteristics, the output may be difficult to

interpret without explanation. In the row of figures after "PERCENTILE"

on the Tables, a decimal point appears that should not be interpreted.

Under the row headings in tables 1 - 3 and 7 - 9, the three digit number

that appears alone refers to teacher or course numbers, while the student

category is identified by a brief description and an equals sign. In tables

10 through 13, "Master" refers to the criteria against which grade dis-

tributions are being compared. The first column of numbers identify

the course number, while the second column identifies the teacher num-

ber.

What courses in the curriculum serve students of given abilities

and interests, and how successful are the students in the courses?

Three searches were made in the science department for students, one

for those with a grade point average of 1. O - 1.9, one for those with an

Arithmetic Computation test percentile score of 50 - 59, and finally,

for students with an I.Q. score of 90 - 99.

The output for the first group, based on grade point average,

is shown in Table 1. Three science department courses, 700 Biology,

707 Basic BiOlOgy, and 715 Second Year BiOlOgy have students of this

category in attendance. Of the 60 students in these courses, 58% re-

ceived D and F grades, while only 5% received grades above a C.
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Courses 707 and 715, supposedly designed for the low achieving student,

show no significant difference in the success of low achieving students

(1. O - 1.9 grade point average) than course 700, one designed for the

average achieving student (3. 0 - 3. 9).

Table 2 shows the five courses, 700 Biology, 703 Honors Biology,

707 Basic Biology, 715 Second Year Biology, and 728 Honors Chemistry

taken in the science department by students with an Arithmetic Computa-

tion subtest percentile score of 50 - 59. Of the 24 students included in

this category, 75% received grades of C or above. From the number of

students taking courses, it is evident that the majority of the students

with this level of ability are not taking science department courses,

while at the same time those who are seem to be succeeding.

The 23 students in science courses with intelligence quotient

scores of 90 - 99 is shown in Table 3. Forty -three per cent of these

students are receiving D or F grades in the three courses they are taking

700 Biology, 703 Honors Biology, and 707 Basic Biology. Note that only

Biology courses are taken by this category of student, and that the highest

level of success is found in Basic Biology. Sixty-seven per cent of those

taking Regular BiOlOgy received grades of D and F.

By applying this analysis to other departments or the entire

course curriculum, it is possible to determine the success pattern of

students in other courses or the entire curriculum Of the school.

How well do courses designed for given student populations serve

those students, as well as other students taking the courses ? In order to
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Offer courses to meet the needs of all students, courses are often grouped

for given student ability levels, or specially designed for a particular

group of students. The above question is directed to determine the

effectiveness of such courses in attracting and providing students with

successful learning experiences for whom they were designed as well

as for all students taking the course.

Basic Biology is a course designed for the low achieving student.

Table 4 shows the output generated for this course based on student grade

point average. A review of the output shows that students with low

achievement characteristics, grade point averages between 0 and 1. 9

do not succeed at a high level in this course, with over 50% of these

students receiving D'and F grades. Approximately 90% of the students

with 2. 0 — 2.9 grade point averages received C or above grades. Thus,

low achieving students do not succeed well in the course, while higher

achieving students, for whom the course was not designed, do achieve

well.

Table 5 shows the output generated for the biology course de-

signed for average students based on student achievement subtest

percentile scores in Arithmetic Computation. The results show that

average students, those with percentile scores between 60 and 80, do

achieve at a high level in the course.

Students in the same biology course were grouped by intelligence

quotient scores to produce the output shown in Table 6. Again, it can be

seen that the average students, scores 100 to 120, for whom the course

was designed do achieve at an appropriate level.
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Are some teachers better able to provide learning experiences
 

to students with given characteristics than other teachers ? To answer
 

this question, students in the biology course designed for average students

were grouped by grade point average, Arithmetic Computation subte st

percentile scores, and intelligence quotient. In addition to the above

groupings, each student category was further broken down by teacher

number.

Table 7 shows the output based on student grade point average.

While no highly unusual grading differences can be observed, it does

appear that teachers 150 and 280 do provide somewhat less successful

learning experiences to the student with 1. O to l. 9 grade point average

than do the other teachers, although such an observation doubtlessly

needs more data before it can be assumed correct.

Students were grouped by subte st percentile scores in Table 8.

While the information again is not precise, it does appear that students

below percentile score 20 do not experience much success with teacher

280.

The output in Table 9 was generated by grouping students accord-

ing to their intelligence quotient scores. An analysis of these data does

not show any substantial difference between the success of students with

the various teachers.

To what degree are the needs of all students in the school being
 

met? By using the system demonstrated in Tables 1 - 3 on the total

course curriculum and covering all possible student criteria characteristics,
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an analysis could be made applicable to this question. The output would

show what courses each group of students takes, and their success levels

in them.

Curriculum Problem Sensing
 

The problem sensing element of the system is related mainly to

the ongoing management of the instructional program, although certain

types of research could be accommodated through its use. Supervisors

are concerned that the students receive instruction that is apprOpriate

to the abilities and needs of the students. In order to locate courses

where the students' needs may not be continuingly met, a system to

identify potential problem areas is needed.

To generate the output, teacher grade distributions are compared

with previous ones, department and course distributions, and those

representing administrative expectations. When a substantial grade

deviation occurs, three lines are printed showing the teacher number,

the grade distributions compared, and an asterisk below the column(s)

in which the variation(s) occurred. The output from this element will

be shown as it is used to answer one of four basic questions, and will

be discussed in the context of the question.

Have the grades of students in a course change_d substantially

from a previous marking period? Teacher semester grade distributions
 

were compared with their first six weeks' distribution (Table 10). An

analysis of Table 10 shows that students in teacher 10's course 700

received substantially fewer C grades and more D grades at semester
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time versus the first 6 weeks. In teacher 150's course 700 just the

opposite occurred.

Are the grades given by a particular teacher in a course sub-
 

stantially different from thosegiven by other teachers of the same course ?
 

To generate the output to answer this question, the average semester

grades given by all teachers is compared to that of each individual teacher.

Table 11 shows the output for teachers whose grades varied substantially

from the average. In course 700, teacher 10 gave fewer C's and more

D's, while teacher 280 did the opposite in the same course. In course 600,

teacher 200 gave substantially more F's than the other teachers.

Are the grade distributions in a particular course substantially 

different from those of the department in which the course isgiven 

(e.g., English, science, etc. )? Teacher grade distributions for each 

course taught are compared with the departmental distribution. Table

12 shows those teachers and courses varying substantially from the

department average. In course 700, teacher 280 gives more C's and

fewer B's and D's while in course 728, teacher 555 gives substantially

more A's and B's and fewer C's and D's.

Does the course grade distribution substantially differ from the 

grade expectations of administrators and supervisors? Table 13 shows
 

the output generated by comparing actual grades given by teachers in

given courses to the expectations of supervisors. Teacher 10 in course

700 gave substantially fewer A's and C's, and more D's, while teacher

280 in the same course gave fewer A's but more C's. In course 600,
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teacher 95 gave substantially fewer A's and B's, but more D's, while

teacher 200 in the same course also gave fewer A's and B's, but more

D's and F's.

Summary

CACMSS was developed to help school personnel more effectively

evaluate and manage the school curriculum. By rapidly providing

information to them pertinent to questions they are continually facing,

using data typically available in a school, CACMSS is able to improve

their effectiveness. Chapter IV shows how the system can be applied

in answering a number of these questions. Chapter V will discuss the

selection of computers to support the system, along with potential appli-

cations and anticipated problems.
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Chapter V

Proposed Configuration

The Computer—Assisted Curriculum Management Support System

(CACMSS) was developed as an example of the use of high speed data

processing to better utilize data in the evaluation and management of a

high school curriculum. It was designed to use data such as test scores

and course grades, which are generally available in all schools, in its

support of curriculum evaluation and management functions.

Applications

CACMSS can be applied to three general areas related to

curriculum:

1. Evaluation of how well various courses and teachers

provide successful learning experiences for students

2. Determination of the degree to which course grade

distributions differ from those of past teacher, depart-

mental, course, or administrative expectancies

3. Cost-effectiveness studies such as those related to

Program Planning Budgeting Systems.

Computer Alternatives
 

In assessing computer needs related to CACMSS, the following

should be considered:

1. Level of implementation desired

Two basic decisions must be made by a school

planning to utilize CACMSS:
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A. Do they wish to implement the evaluation,

management, or both features of the system?

B. How much data do they wish to have available for

use by the system?

The size of the computer data base and memory necessary

to implement the desired system can be determined from a

school's answer to the above two questions.

Should a school decide to use both parts of CACMSS, a data

base must be developed to support the system. Included in

the data is student information such as grades and test scores,

teacher information like past and current grade distributions,

departmental grade distributions, and administrative grade

distribution expectations. If only the evaluation feature is

selected, then the need for data such as administrative grade

distribution expectations would not be needed, thus reducing

the data base requirements.

Depending on the school's decision related to the second

question, the amount of each of the above data base elements

can be determined. For instance, a school may only wish to

utilize total achievement scores versus the many subtest scores

which may also be available. Again, they may decide to

utilize only certain of the test scores available, thus deciding

to use scores from the Stanford Achievement Test but not from

the Scholastic Aptitude Test (SAT).
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Time requirements on reports

Two types of computer processing applications can be

used to support CACMSS. For those applications

requiring immediate answers to questions about the

curriculum as they arise, an on-line system must be

considered.

An example of such an application is one in which the

school research section wants the ability to ask questions

about courses or students in the process of doing their

normal daily functions. To support this need, a terminal

must be tied to the data base and capable of processing

data through the use of CACMSS.

Another application is one that can be supported through

batch-processing. An example of this type of application

is one in which a study of a particular department is

needed, and the results will be analyzed to determine

certain information. In such an application, the computer

can search the data and provide the required data in

written form to the user for evaluation. The data can be

placed into the system, processed, and then removed to

make space for further data. Under most circumstances,

batch-processing requires less storage and processing

space, and a less sophisticated computer for processing.
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Use of current computer equipment

Since many schools already have computer equipment

available, a basic question is whether the available

equipment is capable of supporting CACMSS. Depending

on the equipment and desired application, CACMSS may

be supported effectively with minor or perhaps no modifi-

cations at all. However, when this is being considered,

alternative approaches, such as time-sharing, should be

evaluated. Through the use of time-sharing, the level

of implementation and mode may be greatly enhanced

without adding a significant amount to the cost.

Financial constraints

Most schools today face substantial economic difficulties.

Because of this, a great interest in a system such as

CACMSS may exist to insure the application of funds for

those activities of highest priority. However, for the

same reason, money for such activities may be quite

limited. A study of potential costs for such a system

shows that $5 per student would be sufficient to implement

the system, including computer and consulting help. This

figure is based on a school of 2, 000 students, and includes

computer storage and operation costs of $2, 900, system

design and implementation of $2, 700, and $4, 400 for

evaluation of output. This figure represents no more than
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. 5% of the per pupil cost of the average high school (and

far less than that in many), which is well within the

figure generally recommended for research in the school.

With the financial crisis in education, it is readily evident

that only those programs which are sufficiently high in

their priority and cost-effectiveness will remain in the

curriculum. Programs not meeting these conditions must

be altered or dropped. CACMSS provides a means to

identify those variables necessary in making such decisions.

Reactions to the System
 

The potential of CACMSS in supporting the management of a school

is extremely broad. Most obvious is its use in conjunction with a PPBS

system where at any time an administrator can see how well his money

is being used in serving specific student needs. He may wish then to

compare his finding with other student populations, to see if it represents

a trend for all students, or just for some. This kind of information

would allow him to analyze situations while they still exist, with the

possibility that remedial action can be taken to improve the student‘s

situation immediately. Current approaches to management at best show

what happened, but little can be done to help those students who were in

the situation as it occurred.
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Problems Related to System Implementation

Problems related to the implementation of CACMSS are many.

One major problem is that administrators and teachers who are un-

familiar With the management potential of such a system are immediately

threatened by it.

Another problem relates to the pOpular notion that people in our

society are identified as mere numbers, and immediately associating

all computerized systems as the reason for this. The concept of helping

students learn through individualization of the curriculum with the use

of computers is neither understood nor accepted by most educators today.

A third problem is cost. While many administrators and boards

of education may agree that management of schools must be improved,

the re-allocation of funds to achieve improvement may prove difficult.

Research of any nature is nearly non-existent in today's schools and

little money is currently budgeted for this activity. To allocate funds

for research, money may have to be taken from operational programs,

which most administrators are reluctant to do.

Alesser problem exists in regard to the type of computer configu-

ration needed to support CACMSS. Because of the criticism they may receive

for not selecting an adequate computer initially, schools may be reluctant

to change computers or add time-sharing to support their application.

Instead, they may .choose an application supportable by their computer,

but not meeting their specific needs. Worse yet, they may choose not to

implement CACMSS at all to avoid criticism.
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Finally, the whole notion of test scores and grades may not be

acceptable to school professionals as a way of evaluating and managing

the instructional program. While they may not have alternatives for

either, they still may be slow to accept the concept of CACMSS as one

they should use in their schools.

Approach to Use of CACMSS by Curriculum Specialists

Curriculum specialists can use CACMSS in a number of ways

as they work with teachers. One such use is working with teachers on

their grading practices. Tables 7 to 9 could be interpreted as meaning

that one teacher grades harder or easier than another. By showing a

teacher how his grading varies from other teachers, he may more clearly

recognize the need for modification of his procedures. Also useful in

such conferences is the information contained in Tables 10 to 12.

These reports show how a teacher's grades vary either from his own

previous grades, those given in the same course by other teachers, or

in the department as a whole. Again, such variation may point out the

need for modification of a teacher's grading procedure.

A second use is one related to teacher grading in comparison to

identified expectations. For instance, a curriculum specialist may expect

that a certain grade distribution would be appropriate for a given course.

When that expectation is deviated from substantially, he may desire to

discuss the difference with the teacher. The conference may prove that

adequate reasons exist for the deviation, or that a change in teacher or

administrator grading expectations is appropriate.
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Security Safeguards and Rights
 

By making the data described in CACMSS available to teachers,

administrators, and board members, the problem of security of files

immediately is identified. To solve these problems, adequate data base

security must be designed to insure that the file is not modified in-

appr0priate1y either by choice or error. This can be achieved by allow-

ing only certain types of manipulation of data to be achieved by given

users, each of whom would have his own number.

Teachers may be very concerned about the manner in which the

data generated by CACMSS will be used. Should they become greatly

threatened by its potential use in evaluating their performance, they may

negotiate to limit its use in this regard.

Other Data Usable by the System
 

CACMSS was developed not only to use achievement and intelligence

test scores in grouping students,' but other objective data as well can be

used. Other data that may be of value would be student interest and

vocational test scores, biographical data, and course objectives. Not

only can grades be used as indicators of success, but also the results

of tests or other objective criteria, such as vocational placement and

earnings, and college success. With minor programming changes, all

the above could be used in looking at student success.
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Summary

Today, more than at any previous time, the need to better

evaluate and manage the school curriculum is recognized not only by

administrators but also by school board members and communities.

Lack of sufficient money to support education is becoming a growing

problem, along with increasing demands by students and the community

to add courses or to modify the priorities of a district.

To respond to these demands, it is necessary to be able to

determine which courses and teachers are successfully serving the needs

of students, and which students are not being provided with successful

learning experiences. Under a Program Planning Budgeting System, it

is important to determine the cost-effectiveness of various prOgrams,

and one major dimension of such analysis is how well courses are pro-

viding successful learning experiences to the students for whom they

were designed.

CA CMSS provides school district personnel with the ability to

utilize currently available data in making these types of evaluations.

For this reason, it would seem apprOpriate for all schools to utilize

such a system as they prepare their programs and budgets in response

to the needs of the students and communities they serve.
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3. Work experience
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APPENDIX B

Counselor Use of the System
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COUNSELOR USE OF THE SYSTEM
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APPENDIX C
\-

Procedurefor Curriculum Approval and Implementation
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APPENDIX D

Curriculum PrOposals 2

Department Business

Division Central

Originator Smith

‘ _ ' . Mew

 
o    I. PrOposal:

A. Brief Description: Offer 1 year of vocational typing. The course

will emphasize business applications for typing, with employment as a prime goal.

B. Objectives (in bel1avi01 al {01m):

1) Students will type 60 words per minute in 1 year.

2) Students will format business lettezs .using 2 diff. styles.

Situation: (What is cur1entlycoing on in our school relative to this proposal) .

At the p1 esent time, no course is offered in typing.

Need: (Why this idea should be inco1po1ate'd into our program—~cite research

when available)

A. Over x number of typists are needed yearly in the job market

. \

B, 30% of our students enter vocations after high school

\

C, Locally, the demand for graduates with typing skills outnumber Z - l

[the number of candidates we have available

D. Students unable to succeed in college prepa1atory cou1ses should

have this course available

(A) Timing:

Short term: Offer 2 sections next year to seniors only and note the student

intere’st and motivation

Long term: Based on the evaluation of the lst year program,- offer the course

to any junior or senior

(Bl Blld‘ZCt- (3O typewriters @ $125 each $3750.

(30 tables @ $70 each 2100. ‘

Sheit term: (60 Textbooks @ $5 .each ' 300.

(l 'leacher (2 pm. )C $2000 per.1000.

Lonrr term: $10,150.

As needed to meet the demand.

Evaluation of proposal: (llov \1. ill success of the p1 ogect be assessed?)

1) Number of students electing the course

. 2) Success of the students in the course

3) Employment of these students

4) Teacher evaluation of course

5) Student evaluation of course
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APPENDIX E

Basic Instruction Prescription Procedure '

1 IBM Confidential

1
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Curriculum Management

APPENDIX 1?

by Traditional Methods: 1

The Linear Communications System Model

 

The model assumes that the curriculum (universe of educational activities)

is based upon the utilities assigned to a specific set of educational

objectives. Communication is restricted to the exchange of utilities and

educational objectives among faculty, students, and administrators.
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- APPENDIX G

. Curriculum Management'by Automated Methods:

- gThe Parallel Communications System Model .

 

The computer—based model is an obvious extension of the traditional

curriculum management system. The computer is used to create an information

file containing basic data abou: educational objectives as specified by

jstudents, faculty, and curriculum committees. The information file permits

the direct exchange of educational objective valuation among all members

of the academic community.. fl
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APPENDIX H

Curriculum Management with Udeans: The University

Deans' Information System
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APPENDIX I

Udeans Data Records

UDEAUS STUDY

ABSTRACT 53

*TYPE FACULTY
‘-

*NAHE XXXX, B.
-

*ss WEEK xxxx
,

*PROFILE
~

JUVENILE DELII‘QUENCY= 2

FfulILY PRU/ICES:2

DAY CARE CENTERS=S

ADOPTIOII=3

QiILD HELFARE=3

'_'i'EACiiIN_G E:OTIONALLY DISTURBED CliILDREN=O
. '
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' 'CUILD CLINIC=3 ~
. _ 'Hoar UIIU ADOLESCENTS=4

. » '
' woxx um] BLIND, um;DICAPPED=O , ' ‘ ‘

 

UDEANS STUDY

ABSTRACT I ' '

*snmzar rm. xxrx

*UNDERGRADUATE COURSES 433 434, 467, 367, 228, 423
.x'i .. *PROFILE JUVF:ILL DELINQUENCY=5,
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PSYCHIATRIC socnu UOEK=s,
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t '.
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APPENDIX J

A Dynamic Model of the Planning Process .
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