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EXECUTIVE SUMMARY

in,the fall of 1969 the American Institutes for Research (AIR) under-

took a study for the National Science Foundation (NSF) to determine the

extent and type of computer use in U.S. public secondary schools. The

study was commissioned by NSF because there were no comprehensive and

current data available upon which to base sound planning, policy, and

funding decisions. The resulting report--"Survey of Computing Activities

in Secondary Schools" was published in October 1970 and represented a

significant contribution to the knowledge of the state-of-the-art in

educational computer applications. It represented the first serious

attempt at assembling a comprehensive overview of computer use in this

significant educational sector.

In early 1974 AIR proposed that the original study of computers in

secondary schools be repeated since there was once again a lack of current__

0' information. In addition to updating the original data, a second and

comparable study would allow for the analysis of trends and estimates

of future growth and directions. The second study was funded and started

in June 1974.

Research Design

A national survey of secondary schools was initiated which included

the administration of the Project CASE school questionnaire to a strati-

fied random sample of public secondary schlols in the country, and the

amplification of the statistical survey results by (1) a longitudinal

study of a sample '1f schools participating in the 1970 study; (2) a survey

of computer manufacturers to determihe.the types of computer systems used

by secondary schools, and (3) the identification of exemplary programs in

schools that are using the computer in their instructional program in an

innovative fashion.;

A

The questionnaire consisted of five sections and required a respondent

to answer 44 individual questions about their school's computing activities.

The major sections of the questionnaire were:

'1. General information about the school;

2. A listing in checklist format of a school's specific Instruc-

tional and Administrative Applications;

vii 9
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N

. General school budget d.a specific budget for Adlinistrative
and/or Instructional Cjmputing;

4. The type of computer hardware employed by the school;

5. A detailed description of a school's Instructional Applica-
tion(s).

Project CASE questionnaires were mailed to 25 percent of the public

secondary schools selected from the Public School Universe file developed

and maintained by the National Centersfor-Educational Statistics. From

the more than 22,000 public secondary schools listed on the file, 5,580

were randomly selected by a specially developed computer program.

Results.

In general, the study provides both a quantitative and qualitative

review of the extent and nature of computer use in Secondary4C)tools.

With a primary focus on instructional computing, the-study shows the .

growth of secondary school computer applications since 1970 tind explores

the current state and future of instructional computing at the secondary

school level.

I

Some of the major findings were:

O Since 1970 computing in secondary educatio a steadily
. increased with 58.2 percent of the schools res onding to
Project CASE'survey indicating they are curren ly using a
computer for administrative and/or instructional purposes
(versus 34.4 percent in 1970).

t

The trend is toward more fully using the computer. Of

schools using computers, only those using them for both
administrative and instructional uses increased from 1970
to 1975 (26.2 percent versus 37.5 percent). The percentage
of schools using comp tern for only administrative or in-
structional purposes dropped from 1970 to 1975 (62.5 percent)
versus 54.1 percent administration; 11.3 percent versus
8.4 percent'instructional).

Given the findings concerning the growt of secondary school

computing for the last five years (197 1 5), and with the
assumption that the current rate of adop on of computer
technology in the school! (4.8 percent/year) will continue,
it can be projected that within the next decade every
secondary school in the country will have access to a com-
puter system for some type of administrative and/or instruc-

tional application. ,
viii 10
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o Respondents indicatAd, that using the computer as a "Problem

Solving Tool" and as a subject for "Computer Science" courses

were the most frequently utilized instructional applications

in secondary education.

In schools using computers CA411 s increased from 8.4 "percent

in 1970 to 13.8 percent in 1975.

The ,predominant instructional use of computers in 1975 is still

Mathematics instruction.

With regard to administration the most frequent uses of the
computer are for Student Accounting and Resource Management.

The BASIC language has become the predominant computer language

for instructional computing.

Summary and Conclusions

Though the use of Computers has not as yet been universally intro-

duced in every school, the adoption of computer technology in secondary

education has been both steady and stable with more and more schools access-

ing computers each year while fewer schools are terminating a previously

established computer application. Thus, despite generally rising costa

for school operation and tight budgets, individual schools and. school

systems are committing locally generated educational dollars to computerize'

their information management systems and to enhance the qullity of their

instructional programs.

Driwing upon the information storage and retrieval capacity of com-

puters, se,condiry schools, frequently in conjunction with their school

systearhave attempted to streamline the administrative functions of

school operation by effective use of the computer for such tasks as'payroll,

cost accounting, personnel records, resource management of inventories

and ripply requisitions, student scheduling, report cards, and pupil

atten ahce. With the aid of the computer, these administrators now have

rapid cces to the school's records systems so that they may continually

Nmonitor,

sCh ol.

use o

evaluate, and efficiently administer: the operation of their

n addition, an increasing number of_schools have turned to the

the'computer fcili instructional purposes. Most frequently anin-

struction'al application takes the form of compdter sc\ence or dala

processing course offerings that include operation of unit record.equip-

m t, computer progi'amming, and computer system operation. Another

I
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prominent application is the use of the computer as a tool for problem

solving primarily in mathematics and in the physical and social sciences.

Other important instructional applications include using the computer:

to teach specific subjects in a computer-assisted instruc-
tion format; :

to guide a student's progress through an individualized
course of instruction in 'a computer-managed instruction
format;

. for disseminating guidance information concerning vocations,
college'entrance requirements and course offerings, or
employment opportunities; and

O for gaming and simulation of scientific and social science
problems to test the skill and ingenuity of students
attempting to apply their knowledge to real life situations.

Of significance is the fact that computer technology has found its

place in American secondary education: Despite earlier difficulties with

the applications of computers, secondary education has increasingly

.looked to the computer as a means to better administer the school's oper-

ation and as a tool to enhance the learning process. As reflected by

the results of the Project CASE survey, American secondary education is

slowly and steadily catching up with business and industry in applying

the many benefits of the computer to meet'the needs of education. Since

. the experimental or trial phase of computer applications in secondary

education seems to be completed, the question confronting secondary

education today is not whether the computer belongs in secondary schools,

but rather how can computer technology best b used by administrators

and teachers to provide all students a more rew rding and challenging

learning experience. The resolution of this q estion wil.l'ultimatejy

determine the total impact of the computer on improving the quality of

American secondary education.
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INTRODUCTION

In the fall of 1969 the American Institutes for Research undertook a

study for the National Science Foundation (NSF) to determine the extent

and type of computer use in U.S. public secondary schools. The study was

commissioned by NSF because there were no comprehensive and current'data

available upon which to base sound planning, policy, and funding Aecisions.

The resulting report--"Survey of Computing Activities in Secondary Schools"

was published in October 1970 and represented a significant.contribution

to the knowledge of the state-of-the-art in educational computer applica-

tions. It represented the first serious attempt at assembling a compre-

hensive overview of computer use in this significant educational sector.

In early 1974 AIR proposed tMt the original study of computers in

secondary schools be repeated since there was once again a void of current

information. In addition to updating the original data, a second and

comparable study would allow for the analysis of trends and estimates

future growth and directions. The second study was funded and started in

June 1974.
A

,The data from this recently completed study has Shown that during the

last five years secondary education has experienced a quiet revolution

that has seen the modernization of school administration and the enrichment

of the learning process. Sparked by the potential benefits of computer

technology, thousands of secondary schools have since 1970 integrated the

information and instructional services that computers provide into their

school's program. As shown by the Project CASE (Computing Activities in

Secondary Education) survey, over 58 percent of the nation's secondary

schools today use muter to aid their administrative or instructional

programs. Compare to AIR's previous survey of public secondary schools

conducted in 1970, the level of secondary school computing has increased

by 24 percent (from 34 to 58 percent). Though the use of computers

has not as yet been universally introduced in every school, the adoption

of computer technology in secondary education has been both steady and

stable with more and more schools accessing computers each year while fewer

schools are terminating a previously established computer application.

Thus, despite generally ri5in§ costs for, school operation and tight budgets,
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individual schools and school systems are committing locally generated

educational dollars'to computerize their information management systems

andto enhance the quality of their instructional programs.

Secondary schools have drawn upon the informalion storage and retrieval

capacity of computers and frequ'ently in Conjunction with their school

system, have attempted to streamline the administrative functions of school

operation by effective use of the computer for such tasks as payroll, cost

accounting, personnel records, resource management of inventories and sup-

ply requisitions, student scheduling, report cards, and pupil attendance.

With the aid of the computer, these administrators now have rapid access

to the school's records systems so that they may continually monitor,

evaluate, and efficiently administer ?their school. In addition, an

increasing number of schools have turned to the use of the computer for

instructional purposes. Most frequently an instructional application

takes the form of computer science or data processing course offerings

that include operation of unit record equipment, computer programming,

and computer system operation. Another prominent application is the

use of the computer as a tool for problem solving primarily in,mathematics

and in the physical and social sciences. With the computer, students

write their own programs to solve problems encountered in their specific

courses. This might take the form of solving a set of simultaneous equa-

tions or predicting the outcome of a scientific experiment. Other impor-

tant instructional applications include using the computer:

1. to teach specific subjects `1n a computer- assisted instruction
format;

2. to guide a student's progress through an individualized
course of instruction in a computer-managed instruction
format;

3. for diSseminating guidance information concerning vocations,
college entrance requirements and course offerings, or em-
ployment opportunities; and

4. for gaming and simulation of scientific and social science
problems to test the skill and ingenuity of students attempt-
ing to apply their knowledge to real life situations.

Of significance is the fact that computer technology has found its 4

place in American secondary educatiori. Despite earlier difficulties with

2
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.the application of computers in education caused in part by inexperienced

personnel, inefficient computer systems, and high costs of implementation,

secondary education has increasingly looked to the computer as a means to

better administer the school's operation and as a tool to.enhance the

learning process. As reflected by the results of the Project CASE survey,

American secondary education is slowly and steadily catching up with

business and industry in applying the many benefits of the computer to

meet the needs of education. The experimental or trial phase of computer

applications. in secondary education seem 'to be completed. Although the

task of "educating the educator" in computer technology is far from over,

school administrators, teachers, students, and parents tend to view the

It
advent of computer to ology in the educational program as an inevitable

part of secondary educ ion. The question confronting secondary education

today is not whether the computer belongs in secondary schools, but rather

how can computer technology best be used by administrators and teachers to

provide all students a more rewarding and challenging learning experience.

The resolution of this question will ultimately determine the total im7

pact of the computer on improving the quality of American secondary

education.

3
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RESEARCH DESIGN

Overview

A national survey of secondary schools was conducted to determine the

extent and type of computer use in pOlic secondary education. The study

included the administration of the Project CASE school questionnaire to a

25 percent stratified random sample of public secondary schools in the

country, and the amplification of the statistical survey results by (1) a 4

longitudinal study of a sample of schools participating in the 1970 study;

(2) a survey of computer manufacturers to determine the types of computer

systems used by secondary schools, and (3). the identification of exemplary

programs in schools that are using the computer in their instructional pro-

gram in'an innovative fashion.

In general, the study provides both a quantitative and qualitatiye

review of the extent and nature of computer use in secondary schools. With

a primary focus on instructional computing, the study shows the growth of

secondary school computer applicatior4isince 1970 and explores the current

state and future of instructional comPTting at the secondary school level.

Project CASE Questionnaire.

The Project CASE questionnaire (Appendix A) was developed by modifying

the survey instrument used in AIR's previous study of computing activities

in secondary schools (Darby, Korotkin, Romashko, 1970)., The original

questionnaire was revie/gd apci revised by Project CASE's Advisery Board

and the project's staff. 'iased on the previous experience with the ques-

tionnaire, all unnecessary data elements were removed and ambiguous questions

were modified. Upon completit of the revisions the survey instrument was

pilot tested with local school administrators from the State of Maryland

(Montgomery County). The pilot testing provided the opportunity to assess

the clarity and meaningfulness of the questionnaire for school administra-

tors that currently utilize a computer as well as for those who do not

currently have a computer applitation. The draft questionnaire was revised

in accordance with the results of the pilot testing and printed in a form

suitable for mailing.

-5
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t4e

The final questionnaire consists of five sections and requires a re-

spondent to answer 44 individual questions about their school's computing

activities. The sections of the questionnaire are as follows:

1. General informati,K about the school (type of school,
enrollment, curr nt omputer use, source of funding,
projected computer use; etc.);

2. A listing in checklist format of a school's specific
Instructional Applications (i.e., computer-assisted
instruction, computer science, etc.) and Administra-
tive Applications (i.e., student accounting, resource
management, research, etc.);

3. General school budget and a specific budget for
Administrative and/or Instructional Computing;

4. The type of computer hardware employed by the school;

5. A detailed description of a school's Instructional
Application(s) (i.e., subject areas, number of
students and teachers involved, type of programming
language, etc.); agencies providing cooperative sup-
port; evaluation findings concerning the effective-
ness of their computer application(s); and their
assessment of the general impact of the computer on
the instructional program.

The reader is referred to the survey instrument (Appendix A) for the

definitions of all, terminology employed by the study coMputer,

computer-assisted instruction, etc.) and for the identification of all

information elements encompassed by this study.

School Population and Sample

Project CASE questionnaires were mailed to a 25 percent stratified

random sample of public secondary schools selected from the Public School

Universe file developed and maintained by the National Center for EducaT

tional Statistics. From the more than 22,000 public secondary schools

listed on the ftle, 5,580 were randomly selected by a specially.developed

computer prdgram.
44.

'For this study a secondary school was defined as one

that had one or more of the forowing grades: 9, 10, 11, or 12. Thus

school,s with grade levels such-as 1. through 12, 7 through 9, 9 to 10,

i2;alone, etc. were eligible foi: selection.

6
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The sample was stratified in terms of the 44mker of scho

state, thus insuring a proportionate representation in ,the sa

from all 50 states plus Puerto Rico, Samoa, and Gulp/

Survey Procedure /-

A Project CASE questionnaire was sent to the Trincipal of each high

school selected as part of the study's sample. Accompanying t e question-

naire was a letter to the principal indicating the purpose and the impor-

tance of the study and requesting his assistance in-providing she requested

information (see Appendix A). Since the completion of the ques ionnaire

required both general and specific knowledge of a school's comp ter appli-

cation(s), e.g., current levels of use, types of instructional a plications

by subject area, levels of expenditures for computing by the school, etc ,

it was suggested that each section of the questionnaire be assigned a

staff member most knowledgeable in that aspect of the prOgram (i , the

hardware configuration section could be con 1qted by the sch

processing specialist) and that one person be assigned t eifdinat the

completion of the survey and be responsible for its urn.

is within a

ple of schools

In addition to and concurrent with the dirett school mailing a c mputer-

generated letter was developed and mailed to the Superintendent of Sch

for each school system in the sample (Appendix A). The letter describe'

the nature of the study and listed within the body of the letter the na

of the schools from that school district selected for the study. Th= letter.:

requested the superintendent's support and cooperation for the research

effort. A copy of the'Avestionnaire was also included for his review and

retention.

To maximize the response rate a series of follow-up mailings were

initiated to nonrespondent schools. Approximately eight weeks after'the

first school mailing a second questionnaire was sent to each principal re-

questing his/her participation in the study. Following that mailing, a

condensed one-page version of the questionnaire was Submitted to schools

that had not responded to the previous two mailings (Appendix A). The

modifiedtversion consisted of three essential questions for the study

(i.e., a school's current use, of the computer, source of funding, and,

-7
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,

intended new applications within the next school year). Like the longer

version the condensed questionnaire could be folded and returned postage/

,, paid. Finally, to insure thatiall schdols likely to respond would have.'

the opportunity to participate in the study, a follow-up mailing was sent

to the system superintendent of nonresponding schools. Enclosed within

the mailing was a copy of the condensed version of the questionnaire for

each school from his district that had not yet participated in the survey.

The superintendent was requested to complete a questionnaire for each

school still outstanding from the'study and return the completed forms in
.

the self - addressed and postedenvelope provided in the mailing.

As a result of the initial and'follow-up mailings to school prindi-

pals and superintendents, 3,643 responses were received for a 65.3 percent

rate of response. Despite the fact that school administrators are often

inundated by survey requests from the federal government, professional and

student researchers, anJ commercial firms; that many school districts

require a researcher to obtain special permission from the school board or

a local research board before a school can respond to a survey; and, that

several large school districts do not, as a school system policy, respond

to questionnaires, the majority of the 5,580 schools surveyed did partici-

pate in the study.

Verification Study

To determine if the school espon4 to the survey was biased by some

independent variable, i.e., whet er a school used a computer or not,

whether the school was large .or mall, the geographic location of the
,

school, etc., a telephone verific tion study of a random sample ofnon-

respondent schools was conducted. The principals were asked the same

three questions listed on the condensed version of the questionnaire, as

well as the size of the school. IA additien, the principals were asked

what difficulties they encountered'in responding to the survey, i.4., did

they in fact receive th6 survey mailed to them; etc. Analysis of the

telephone interviews with these school principals indicated that if fact

the ratio of user to nonuser school was roughly comparable to the major

survey. That is,56 percent of the nonrespondent schools did have access

to a computer for either administrative or instructional purposes, while
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44 percent were nonuser schools. The full survey found a 58 percent to

42 percent user to nonuser school ratio. Also the interviews did not

identify ahy significant factor that might have biased t'he results of the

survey. Rather, the explanations provided by nonresppnding principals

seemed to indicate that a school's participation in the study tended to

reflect the individual Aiosyncracies of the principal or secondly:the

explicit survey policy of that school's district.

To assess if school response differed between geographic regions of

the country (Northeast, South, Northcentral, and West) returns fop each

region were tabulated. It was fo6nd that each region had comparable rates

of response with 67.8 percent of the schools in the sample from the North-

,

east responding to the survey, 60.1 percent of the schools from the South
;-

respondin , 69.2 percent of the schools from the Northcentral region

returning uestionnaires, and 70.3 percent of the schools in the sample

from the West participating in the, study.

In general, the verification studpports the conclusion that the

survey returns represent an unbiased anCOpresentattve picture of the

extent and scope of secondary school coMiliting at the national level,
,t

Data Analyses Procedures

Upon receipt of a completed.questionnOre, school responses to in-

dividual questions were coded and keypuncheajor,computer data processing.

Data Analyses procedures included the calcuTatton of frequencies and per-

centages of response for eetich data category.: I4er school and nonuser

school data files were constructed and analyzejv employing the Marginals

and Cross tabulations programs of the Statisti4atfackages for the'Social

'Sciences (Nie, et al, 1970).

Amplification Study

In support of the statistical survey of tomOing activities in
#-

secondary schools, a series of amplification stu410'Were conductbd to

elaborate upon the present state of secondary schp0t,iomputing and to make
10 .4

more meaningful the findings of the,generil survej:, 111e amplification

study consisted of three distinct activities.Th0-111t substudy explored

-9
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d

the current status of computing within the secondary schools that answered

the 1970 survey and that had at the time of the study one or more instruc-

tional computer applications. From telephone interviews with these school

principals, the study provides some insight into the problems and progress

experienced by user schools over the last five years. The results of the

interviews with school principals are incorporated into the report and are

used to amplify the quantitative comparison of findings from the 1970 and

the 1975 surveys.

.A second facet of the amplification study involved a survey of com-

puter manufacturers (main frame) to determine the common types of computer

systems currently employed in secondary educational settings. The survey

lists computer systems commonly used iii secondary education, describes

their instructional capability, and provides estimated costs incurred with ;*

_their utilization. Under the guidance of Project CASE's Advisory Board .
k;-1

F
,end project staff a prototype manufacturer's survey instrument was developed

and pilot tested with representatives from several computer firms. Their

comments and suggestions guided the final revision of the instruipent. The

reader is referred to Appendix B to review the Computer Manufacturer's

A, Survey and the findings of the study. The data are reported as received'

from respondents and includes not only 0 description of computer systems

used for secondary schools but alsb manufacturers' views on the current

problems and the future of computer-based education in'secondary schools.

4t

A third amplification task involved identifying secondary schools that

are currently using computer technology in an innovative fashion. Drawing

upon'a variety of sources such as professional organizations (AEDS--The

Association for Educational Data'Systems, NAUCAL--National Association of '

Users of Comput r Applications for Learning, AERA--American Educational

Research Associa ion, ACM--Association for Computing Machinery, etc.),

personal contact , and -iscussions with computer users at th secondary

level, Mminatio for innovative' rograms were solicited. I dividual

schools nominated by experts in the field were then requested by corre-

spondence to brie ly describe their specific computer applica ions. The

response to both t e solicitation for nominations and invitat ons to schools

to describe their rogram was considerable. Several of the more interesting

and promising schoo .applications are discussecj as exemplar( material in

- 10-
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the section of this report summarizing the instructional applications

reported by secondary schools responding to the Project CASE survey.

Thus these thrde studies taken in combination serve to amplify the

statistical findings of the school survey by providing a more meaningful

and more complete picture of instructional computing, at the secondary

school level. In this way it is hoped that this study not only depicts

the direction and magnitude of secondary school computing, but also cap-

tures the spirit and the quality of effort that seems to permeate education's

attempts to discover the most effective and creative means of applying com-

puter technology to the teaching-learning process.

t4.

p
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GENERAL RESEARCH RESULTS

Overview

Since 1970 computing in secondary education has steadily increaVd

with 58.2 percent of the school responding to Project CASE survey indicat-

ing they are currently using a Hmputer for administrative or instructional

purposes (Table 1). This level of school use represents a growth of 23.8

percent since 1970 when only 34.4 percent of the schools reported some

type of computer application.

TABLE 1

COMPARISON IF COMPUTER USE LEVELS

IN SECpNDARY EDUCATION

100 to 1975

TYPE OF USE 1970 1975

For administrative only 21.5% 31.5%

For instructional only 3.9 4.9

For both administrative and
instructional use 9.0 21.8

Schools Using Computers 34.4 58.2

Nonuser Schools 65.6 41.8

Total 100.0% 100.0%

In reviewing the 1975 data by type of computer application, it can

be seen that 31.5 percent of respondents employed the computer only for

administrative purposes, 4.9 percent only for instructional purposes, and

21.8 percent of responding schools reported both an administrative and an

instructional application. The reader is reminded that this latter category

of use includes schools that reported 600 a computer-based administrative
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application (i.e., payroll) and a computer-based instructional appli ation

(i.e., CAI math). This category of use is distinct from the two previous

categories in that it does not include schools that used the computer only

for administrative or only for instructional purposes.

Comparable figures from AIR's 1970 survey reveal the relative growth

of computing in secondary education. As shown, administrative computing

has increased by 10 pert nt from 21.5 percent in 1970 to 31.5 percent in

1975, instructional computing has increased by 1 percent, while combined

administrative and instructional use has increased from 9.0 percent to 21.8

percent. Thus, while the number of schools using a computer only for

administrative purposes still appears the dominant application in 1975,

the number of schools which are using the computer for bath administrative
.

iand instructional purposes is on the increase.

The relative increase of schools using the computer for both an admini-

strativeAand instructional application is more clearly shown by an analysis

of the type of compaer use reported only within user schools. For example

(Table 2), of all the user schools in the 1970 study-62.5

percent reported that they employed the computer only for administrative

purposes, while in 1975, 54.1 percent of the user schools employed the

computer strictly for administrative purposes. Likewise, the percent of

user schools using,the computer strictly for instructional purposes has

declined since 1970. In 1970, 11.3 percent of the user schools employed

the computer only for instructional purposes while in 1975 the number of

user schools with only an instructional application dropped to 8.4 perc nt.

In contrast to these findings the number of schools using the computer or

both an administrative and instructional purpose in 1975 has in

That is in 1970, 26.2 percent of the user schools reported dual applica-

tions, while in 1975, 37.5 percent of the user schools reported that they

used a computer for both an administrative and an instructional purpose.

Apparently secondary education is finding that computer technology can be

useful, not only for managing the operation of the school but also for

facilitating and enriching the learning process.

-1 4 -
24
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. TABLE 2

`,COMPARISON OF COMPUTER USE

IN SECONDARY EDUCATION

(User Schools Only)
1970 to 19\75

TYPE OF USE

1970
Magnitude

of Use

1975
Magnitude

of Use

Administrative only . 62.5% 54.1%

Intructional only 11.3 8.4

Both administrative and,

instructional 26.2 37.5

Total 100.0% 100.0%

Growth of Total School Computing

'Another useful index of. the growth of computing at the seconda

level As by comparing the number of schools using, the computer for some

'type of administrative application with the number of schools having some

type of instructional application.

When considering the total use of computers by application (Table 3)

bo to administrative and total instructional applications have risen

substantial y- cg 1970. In1975, 53.3 percent of the responding- schools

reported some type of adMntstrative application as compared to 30.5 percent

in 1970. Also in 1975, 26.7 Percent of the schools responding to the survey

reported some type of instructional application as compared to 12.9 percent

of the schools studied in 1970. Thus, while the predominant computer appli-

cation within a school system is still for administrative purposes, instruc-

tional computing has substantially increased especially when thdt applica-

tion is available in conjunction with some type of computer-based

administrative capability.

15 -
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TABLE 3

TOTAL °COMPUTER USE

YPE OF USE 1970 1 9 7 5

Total administrative use* 30:5% 53.3%

Total instructional use** 12.9 26.7

. . .

* From Table 1 [p.13 ]

(a) Schools using the computer only for administra-
tive purposes, plus

(b) Schools using the computer for both administra-
tive and inWuctional imposes
(i.e., 1970r, 21.5% + ;',:( 9.0% = 30.5%

1975ka/ 31.5% + ku/ 21.8% = 53.5%

** From Table 1 [p.13 ]

(a) Schools using the computer only for instructional
purposes, plus

(b) Schools using the computer for both administra-
tive and
(i.e., 1970

k'

+ ,10),3.9% 9.0% = -12.9%

1975 4.9% + 21.8% = 26.7%)

Projections for Secondary School Computing

\Given the findings concerning the growth of secondary school computing

for the last five years (1970-1975),and with the assumption that the cur-
1

,rept rate of adoption of computer pchnology in the schools (4.8 percent/

year) will continue, it can be projected that within the next decade every

secondary school in the. country will have access to a computer system for

some type of administrative or instrpctional application (Table 4). Id

addition, given the rates of increase for each type of computer application,

it would be expected by 1984 that 48.9 percent of secondary schools would

be using a computer only for administrative purposes, 6.7 percent only for

instructional purposes, and 44.4 percent of secondary schools would have

both an administrative and an instructional application. Thus, within less

than a decade it can be expected that all secondary schools in the country

16 -
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will be using a computer within their educational program, and that if

these projections. hold, u the same rates of increase, it can be expected

that over half of public condary schools will have some type of computer-

based instructional application (44.4 percent both administrative and

instructional + 6.7 percent instructional only = 51.1 percent).

4,

.

TABLE 4

PROJECTION FOR SECONDARY SCHOOL

COMPUTER APPLICATIONS

EXTENT OF USE 1970 1975.

Rate of
Increase

1984
Est.

Schools using a computer
*Nonuser schools4

I

34.4%
65.6

58.2%
41.8

4.8%/yr 100.0%

Rate of

TYPE' OF USE 197 0 197 5 Increase 1984

Administrative only 21.5% 31.5% 2.0%/yr 48.9%

I Instructional only 3.9 4.9 .2%/yr 6.7

Both administrative and
instructional use 9.0 21.8 2.6%/yr 44.4

- 17 -
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SPECIFIC RESEARCH FINDINGS

Introduction

The specific results of the 1975 survey of Computing Activities in

Sliondary Education is presented below in the following six sections:

1. Description'of computer-based instruction at the secondary

school leiel.

O Types of computer applications

o A summary of instructional programming to include
specific subject areas, number of students, grade

levels, etc.

o Examples of computer-based instruction

. .

2. Characteristics of schools using computers, to include geo-
graphic location, enrollment, number of teachers, and type

of school program.

- 3. Current expenditures for computer applications and source

of funding.

4. Computers and terminals used by secondary schools.

.

5. Organizations supporting secondary school applications.

6. Status of program evaluation to include summary of findings,

problems encountered, and overall impact of the computer '

on the educational program.

Since the trend in secondary computing is toward the'complimentdry use

of computers for both administrative and instructional purposes, and since

a primary goal of the 1975 survey is to explore the diffusion of computer

technology in secondary education, the statistical findings of the survey

will be presented for schools reporting some type of computer'use to in-

clude any instructional or administrative application (i.e., CAI, CMI,

student accounting, payroll, etc.). In this way the presentation of results .

of the survey will be more consistent with current trends and more indicative

of the future direction of computer-based education at the secondary school

level.

In general, however, the focus of the research is on the instructional

applicationi of the computer. In order to provide both a qualitative as well

as a quantitative assessment of instructional computing at the secondary

-
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level, the statistical findings for the school survey are amplified by

data'from the longitudinal study, the computer manufacturers survey, and

the innovative schools study. In this way the reader is provided suf-

ficient background and perspective to interpret the meaning and signifi-

cance of the statistical findings of the survey.

Consistent with the objective of this study, comparison between the

specific findings of the 1970 and 1975 survey are reported when these

comparisons reflect changing trends in educational computing since 1970

or when they relate to the future direction of computing in secondary

education. In addition, where important differences between user schools

and nonuser schools are found these differences are reported to gain a

better understanding of the current status and future of computing at the

secondary level. The reader is reminded that the number of responses to

each item on the questionnaire varied. Some schools responded to all

items, while other schools omitted responses to some items. Since this

study serves to functionally describe instructional computing at the

secondary level, no attempt was made to statistically impute values for

m'sing data based upon a school's response to other potentially correlated

items on the survey. As a.rgsult the "N", or number of schools responding

to each question, will vary from table to table.

A Description of Computer-Based Instruction at the Secondary Level

Types of Computer Applications

As part of the Project CASE survey, principals were requested to

describe their school's instructional and administrative use of the com-

puter. As shown by Table 5, respondents indicated that using the computer

as a "Problem Solving Tool" and as a subject for "Computer Science"

courses were the most frequently utilized instructional applfcations in

secondary education. In both cases over 25 percent of the schools respond-

ing to this item reported that,the computer was used to eithei- aid students

in the arithmetic calculation of problems or as a formal and specialized

course of instruction focusing upon the operation and programming of com-

puter systems. Other significant Lies listed by respondents included

using the computer in gaming and simulation exercises, CAI, and providing

- 20 - 29
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students career and educational information via computer-based guidance

and counseling systems. In addition, one of the most frequent written-in

computer applications was using the computer to either generate individual

test items or to assemble individual test items preprogrammed into the

system for use by individual students.

TABLE 5

SPECIFIC TYPE OF CURRENT INSTRUCTIONAL

APPLICATIONS: 1970-1975

TYPE OF INSTRUCTIONAL
APPLICATION

CAI

Problem Solving
Computer Science
Computer Managed Instruction
Gaming and Simulation
Guidance and Counseling
Other applications (i.e., test

preparation, .curriculum
development, scoring, analysis
and storage of teacher-made
tests, recording of mastery
objectives, etc.)

Total

PERCENT OP RESPONSES
1 970

(N =666)

1975
(N =465)

8.4% 13.8%

27.4 25.3

29.0 25.8

6.1 4.4

10.6 15.5

15.8 13.2

2.7 2.0

100.0% 100.0%

In contrast to the 1970 survey, secondary schools have tended to

broaden their instructional use of the computer. Though computer science

and problem solving are still the most frequently used application (e.g.,

in 1970 computer science was reported by 29.0 percent of secondary schools

and problem solving was found in 27.4 percent of the schools) the level of

use of CAI and gaming and simulation have increased substantially. In

- 21 -
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1970 only 8.4 percent of the schools reported a CAI application while in

1975, 13.8 percent of the schools have some type of computer-assisted

instruction course offering. Likewise, in 1970, 10.6 percent of the

respaiding schools reported the use of gaming and simulation in the class-

room while in 1975, 15.5 percent of the schools participating in the study

employed this computer application. Comparison of the data for the remain-

ing applications shows a slight decline in the use of the computer for

guidance and counseling, and computer-managed instruction. In general,

the use of the computer for Problem Solving and in Compdter Science still

remains the most frequently reported computer application.

In addition to listing their instructional applications, respondents'

were requested to indicate the type of administrative applications used

by the school (Table 6).
0 1

TABLE 6

TYPE OF CURRENT ADMINfffRATIVE APPLICATIONS

(N7864)

IYPE OF ADMINISTRATIVE APPLICATION
Percent of
Respondents

Student Accounting 38.9%

Resource Management 6.7

Research .5

Student Accounting and Resource Management 35.5

Student Accounting, Resource Management,
and Research

9.5

Student Accounting and Research 1.7

Additional Multiple Applications
(i.e., Research and Resource Manage-
ment-,, Research, Resource flanagement,

and Library Processing, etc.)

6.4

Other Applications (i.e., Library Process-
ing, School Census Inventory, Vendor

.8

Lists, etc.)

Total 100.0%

- 22 - 31
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Considering individual applications and multiple administrative.

applications, the most frequent single use of the computer (38.9 percent)

was for Student Accounting (student schedules, student records, attend-

ance, grades, report cards, etc.) while the most frequent multiple use

(35.5 percent) was reported for Student Accounting and Resource Manage-

ment (e.g.. maintaining personnel and financial records, projection of

enrollment, transportation schedules, etc.). Since the 1970 survey did

not report administrative applications, no comparisons can be reported.

Specific Instructional Subjects Supported by Computers

To further define secondary education's use of the computer for in-

struction, principals from schools that had instructional applications

were requested to describe their specific computer -based instructional

programs. For each subject area in which the computer was used, the

respondent was to indicate the grade level of the course, the number of

classes in that'subject area, the number of teachers and students

participating in the course, the length of the class (in weeks); the

average number of hours of connect time per month (if applicable), the

average number of batch jobs per month (if applicable), and the program-

ming language employed for the course.

For the analysis, all computer-based courses reported by principals

were classified into one ofoine subject areas. The subject areas in-

cluded Mathematics (Algebra I, II, Geometry, Calculus, Trigoqemetry,

etc.); ComputerScience (Computer Programming, Machine Opel-411°n, etc.);

Science (Biology, Physics, Chemistry, Ecology, etc.); Social Studies

(History,Economics, etc:); Business Education; Language (Spanish, Language

rts,Reading); Other Courses (Electronics, Music, Home Economics); 40e-

pendent Study and Vocational/Eduqtional Guidance.

K.
4

As shown by Table 7 the course most frequently utilizing a computer °";i

was.Mathematics. That is, out of the 1459 individual computer-based

courses listed by respondents, 43.2 percent were in Mathematic§. Other

subject areas frequently mentioned were Computer Science courses (21.7

percent) and Science Instruction (1 -6.2 percent). Other subject areas

were reported less frequently.

- 23
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TABLE 7

INSTRUCTIONa COURSES UTILIZING COMPUTERS

1970 to 1975

SUB`JECT ARLA

PERCENT OF RESPONSE
1970 1 97 5

(N=1596) (N=1459)

Math 46.7% 43.2%

Computer Science Courses 14.0 21.7

Science 21.1 16.2

Vocational/Educational Guidance * 5.4

Social Science 3.2 4.3

Bus)hess Education 9.4 3.0

Language 2.2 1.9

Miscellaneous Courses
Independent Work

3.4
*

2.4

1.9

Total 100.0% 100.0%

*9 reported, in 1970

In comparison with the 1970 survey (Table 7), it can be seen that the

predominant instructional use of computers in 1975als,still for mathe- ,

matics instruction. In reanalyzing the original 1970 survey data to deter-

mink the frequency of responses for Andividual subject areasl, it was ,

founlAhat in 1970, 46.7 percent of the computer-based courses listed by7'
respondents were in the area of Mathematics, 14.0 percent in Computer

Science,tand 21.1 percent in Science Instruction. As shown by the results

of the 197.5 survey, the instructional use of computers has not varied

1
In 1970 the data was presented (Table 17 - Darby, et al., 1970) in terms
of the total number of ins%uctional applications reported by a respon-
dent. That is,if a school reported that it had available computer-
assisted instruction in Math, Science, and English, this was tabulated
as one (CAI) application and the percentage of appearance of a course of
instruction was calculated in terms of the total number of applications.
To compare the 1970 data with the 1975 survey results, the original fre-
quencies reported for each subject area were employed (i.e., Math was
reported 745 times in 1970) and percentages determined by dividing the
frequency of each subject area by the'total number of subjects reported

(i.e., 1596).
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substantially in five years. Though there has been an $ncrease in instruc-

tional computing, the introduction of the computer into a sthool has not

substantially affected instruction outside of Math, Scierce,:and Computer

Science. 1.

Computer Applications Within Subject Areas
4.

Another indication of the nature ,of instructional comIrtitg at the

secondary level is the frequency of specific computer applieatiOn across

subject areas. According to the 1975 survey (Table 8) Computer Assisted

Instruction was most frequently used in the field of Mathem4 (59.0

percent) and Science (17.6 percent) and to a somewhat less degree for

Lanugage instruction (8.1 percent). In general, CAI is not frequently

used in the other instructional areas. Likewise, the computeti^AS, etool

for problem solving is used most frequently in the subjects offlMathe-

matics (62.3 percent) and Science ('7.3 percent) and to a substAWally

lesser extent in Computer Science (2.7 percent), Business EduCat* (2.9

percent), and Social Science Courses (1.3 percent). As expected,;,

substantial number of Computer Science applications are directed upward
. ,

instruction in computer-related Mathematics (29.6 percent).

2
TABLE 8

TYPE OF COMPUTER APPLICATION BY SUBJECT AREA

1975

No. of
Responses Math.

Comp.
Sci.
Courses Science

Voc/Ed
Guid.

Social
Science

Bus.
Ed. Lang.

w

Other
Ind!,
Mork Total

CAI 222 59.0% 3.6% 17.6% 3.6% 3.2% J3.1% 4.5% .11t-' 100.0%

Problem
Solving 445 62.3 2.7 27.3 1.3 2.9 .4 2.0 1.1 10060

Computer
Science 432 29.6 61.6 1.6 .7% .2 4.4 .7 1.2 100.0

Gaming
Simulation 235 30.6 11.9 26.4 17.4 , 1.7 1.3 4.3 6.4 100.0

CPO 43 4.8.8 16.3 ... 16.3 2.3 14.0 2.3 --- 100.0

Guidance
`Counseling 79 96.2 2.5 1.3 1610'

. .t
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The only variation in the dominance of Math and\Science is when the

computer is used for Gaming and Simulation and Comput4r Managed Instruction.

For these applications the use of the computer is fre4 ntly reported for

Social Science courses as well as Math and Science. Fo example, 17.4 per-

cent of the courses using Gaming and Simulation techniqu s are within the

area of Social Science, and 16.3 percent of the CMI appli ations are for this

same subject area. CMI is also used for Language Instruc ion (14.0 percent).

As evidenced by these findings, computer-based instruction primarily

supports Math and Science instruction. However, within Gating and Simula-

tion and CMI applications, the,use of the computer is also important to

Social Studies and Language instruction.

Comparison with the results of the 1970 survey (Table 9) shows that

the use of compUters within an instructional program has not significantly

changed since the previous study. That is, Math and Science are still

tip dominant computer-based subject areas, particularly for CAI and

Problem- Solving applications. Likewise, Gaming and Simulation and CMI

seem to be the applications that more often include other courses such

as Social Studies, Business Education, or Language. -Some slight differ-

ences, however, are noteworthy. First, there has been an increase, in

Math, Social Science, and Language applications in CAI and Math Problem

Solving. Second, Computer Science Programs are including more courses

in advanced computer programming, systems design, and fewer courses in

mathematics as part of the computer science curriculum. Third, fewer-

Computer Science courses are presented via a computer-managed application

while substantially. .more Social Science courses. are being presented via

CMI than was the case in 1970. Finally, there has been a substantial

increase in the number of Gaming and Simulation applications in the

Sciences and Social Sciences.

- 26
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TABLE 9

TYPE OF COMPUTER APPLICATION BY SUBJECT AREA

1970

No. of
Responses Math.

Comp.
Sc i
Courses Science

Social
Science

Bus
Ed. Lang. Other Total

CAI 172 54.1% 8.71 20.91 1.8% 6.4% 6.4% 1.7% 100.01

Problem
Solving 693 52.1 5.2 28.7 1.2 9.4 .7 2.7 100.0

Computer
..\

Science 465 42.4 28.4 13.5 1.1 11.4 6 2.6 100.0

Gaming/

Simulation 214 34.6 14.5 16.4 13.1 8.9 5.1 7.4 100.0

CMI '' 14 42.8 4 14.3- 7.1 --- 14.4 100.0

This table was calculated from the fr nc f responses for each application and subject

area reported in Darby, et al., 1970 - 17. For comparison purposes, English and

Foreign Language were combined into.the Language category; Social Studies and History

combined into the Social Scienyt-category; and Industrial Arts, Agriculture, Health Safety,

and "Other' combined into the Other catelory. Noncomparable categories (ie., mediated

instruction) or nonreported categories (guidance and counseling, independent work) were

excluded.

Grade Levels of Computer -Based Instruction

For most subject areas computer-based instruction was available to

students enrolled in grades nine through twelve rather than for students

in junior high school *(grades seven through nine) or elementary school

(grade six and below). This was especially trUefor the subject areas of

Mathematics, Science, Social Science, and Computer SeiertU. Though many

schools provided computer-based instruction only for 'students in the eleventh

and twelfth grades, of significance is the fact that the majority of scliools

reportid that their computer-based courses were being offered for students

at all secondary grade levels to include the ninth, tenth, eleventh, and

twelfth grades.

To illustrate this finding it was found that 68.3 percent of those

schools with CAI math applications provided these courses,for,students in

grades nine through twelve, while 82.7 percent of the Problem Solving Math

applications, 67.2 percent of Gaming and Simulation Math applications, and

41.2 percent of the NI Math applications were provided to students in

gAdes nine through,twelve. In general, courses in Science, Social Science,

.knd Computer Science showed comparable distributions.

- 27 -
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The predominance of computer-based courses at the ninth through twelfth

grades was not evident for Computer-managed courses. Of significance was

that in Math, Science, Language, and Social Science a computer-based course

was frequently found at the junior high level as well as the secondary level.

For example, 41.2 percent of the CMI Mathematics applications, 50 percent

of the CMI Science courses, 40 percent of the CMI Language courses, and

40 percent of the CMI Social Science courses were for students enrolled

in the seventh through ninth grades. In addition, a substantial number

of these subjects were available to students in both the elementary and

secondary grades. That is, 11.0 percent of the CMI Math courses, 16.7

percent of the CMI Science Courses, 20 percent of the CMI Language courses,

and 20 percent of the CMI Social Science courses were available to students

at the elementary through the secondary level of a school program.

In general, the survey results indicate that computer applications

in most subject areas are focused upon the secondary levels of instruction,

but that a significant number of courses are being Offered to junior high

school and elementary school children in conjunction with those schools'

secondary educational programs.

In comparison to the 1970 survey, computer applications have remained

the domain of secondary education since most computer applications reported

by that study were introduced to students in grades nine, ten, eleven, or

twelve. However, unlike the 1970 survey, the findings of the current

survey indicate a growing number of elementary students participating

in computer-based instruction. From the 1975 findings this appears

particularly true for computer-managed instructional applications.

,Number of Computer Classes by Subject Area

According to,the Project CASE survey schools with instruc Tonal appli-

cations usually made that application available to the majority students

in a specific course of instruction. That is, if here were three sections of

twelfth grade Algebrefl, tien in many schools the omputer was available

to the students in at least, two of the three class s. Ttlis finding seems

to hold regardless of the specific subject area (i e., Math, Science,

Language, etc.) or computer application (CAI, Prob em Solving, Gaming and

Sinitilation, etc.).
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For example, for those schools reporting a Math' application, a

majOrity of 'students (i.e., 60 percent or more) were involved in dyer

93 percent of the CAI Math courses reported by respondents, 65.3 percent

of the Problem Solving Math courses,'.78.6 percent of the Computer Science

Math courses, 66.7 percent of the Gaming and Simulation Math courses, and

40 percent of the CMI Math courses.

For Science courses, comparable. levels of student involvement were

reported. A majority of students (over 60 percent) were provided

computer-based science instruction in 65.7 percent of the CAI Science

courses reported,. 60.9 percent of the Problem Solving Science courses,

59.9 percent of the Gaming and Simulation Science applications, and 100

percent of the CMI Science classes. Language classes, Social Science classes,

Computer Science courles, and Business Education classes report equally

high or substantially higher ratios of computer-based classes to total

number of classes within a subject area.

In terms of the specific number of classes within a subject area

supported by the computer, the survey indicates that for most subject areas

and for most applications the number of computer-based classes range from

one to three classes. The only exception was for computer-based Mathematics

(CAI, CMI, Problem Solving, etc.) which ranges from one to nine or more

computer-based classes existing within a school's educational program.

Thus, though the total number of classes employing the computer is

relatively small, a high proportion of students enrolled. in an academic

program supported by d computer do have the opportunity to access the

computer as part of that learning experience.

Number of Students Enrolled in Computer-Based

Subject Areas

Consistent with the limited number of classes using a computer, the

number of students using a computer within a course of instruction is

generally small (TableI0). For Most subject areas the median number of

students enrolled in a computer-based application ranged from 10 to 50

students within each course of instruction. This was true for computer-

based courses in Mathematics, Science, Computer Science, Soci&l__Sc.ience,
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Business Education, Independent Work, and courses such as Electronics,

Music, etc. The subject area of Language and the Guidance and Counseling

application proved to be the exceptions to this finding. Though the

number of Language applications reported was small (N.20), over 55 percent

of these courses were offered to more than 100 students in ti.T school.

Inspection of data concerning the number of students within a spedific

application (i.e.,.CAI, CMI, etc.) finds that language courses preSented

via CAI, CMI, and Gaming and Simulation are most frequently used to reach

the largest numbers of students. As with language courses, Guidance and

Counseling applications involved 100 students or more with the median

number of students accessing a school's computer-based Guidance application

being 200 students. In addition it was reported by six schools that their

computer -based Guidance application is accessed.by more than 1,000 student-s.

1

TABLE 10

NUMBER OF STUDENTS BY SUBJECT AREA

(Cumulative Frequency)

CUMULATIVE NUMBER OF STUDENTS PER COURSE

SUBJECT AREA
No. of
Courses

20 &

Under

40 &

Under

60 &

Under

80 &
Under

100 &

Under
300 &
Under

Over
300 Median

,

Math 499 26.3% 50.5% 63.9% 72.7% 76.1% 96.3% 100% 30

Science 157 24.2 42.0 57.3 70.7 81.5 97.4 100 50

Language 20 25.0 35.0 40.0 40.0 45.0 80.0 100 200

Social Science 39 17.pr 41.0 58.9 61.5 64.1 92.3 100 50

Computer Science 288 50.4 75.4 85.9 92:1 95.2 99.7 100 10

Business Education 28 21.4 50.0 64.3 71.4 75.0 96.4 100 ,30

Guidance 30 13.3 23:3 26.6 29.9 36.6 66.6 100 200

Independent Work 14 50.0 57.1 78.5 -- 92.6 100.0 -- 10

Other (Electronics, 20 45.0 '75.0 80.0 85.0 90.0 95.0 100 30

Music,'etc.)

30
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Thus, the number of students accessing a cgtputer for instruction

varies in terms of the subject area and to some extent the type of,p-

struction with computer-baspd courses in Mathematics, Computer Science,

Business Education, and special courses such as Electronics, Music, etc.

;

In addition, it is clear thl t where a computer-based G CounselingGuidance and Coseling

program is available, a lar e number of students will make use of this re- I

source for gaining information concerning careers, educational opportunities,

and vocations.

The Number of Teachers Involv in Computer-Based

Instruction Applications

Regardless of the subject area or type of computer application, the

number of teachers directly involved in the monitoring, development, or

utilization of a computer-

to one or two instructors.

participating in a compute

with Math courses tending

course (the range for Math

in general (that is, for o

tions), only one or two to

ased course of instruction was usually limited

In some courses, however, the number of teachers

-based course ranged up to five instructors,

o involve the largest number of teachers per

teacher involvement was 20 teachers). However,

er 83.8 percent of the instructional applica-

chers were involved. '

Course Length

1

The length of a cours using the'computer ranged from one week to

over a year's instruction 36 weeks). In general 38 percent of the courses

ranged in length from 10 t 18 weeks while 44 percent of all courses of

instruction ranged in leng

applications were group-st

application and was introd

one-semester or two-semest

Type a

h from 19 to 36 weeks. For the most part, the

uctured programs as opposed to an individualized

ced into the school's curriculUm'as either a,

r course of study.

d Level Of Computer Usage

Two data processing mpdes of computer operation were used by secondary

schools.for their instructional applications: batch proc wing and student

interactive dialogue with the computer syApm. Under a batch processiq

- 31 -
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mode of Operation (frequently employed in computer science courses) students

prepare their input on cards and submit their card decks to the computer

center for processing. Upon completion of the job, the card deck(s) are

t6 returned accompanied by an appropriate job listing describing the operation

of the'job and including any output generated by the program submitted.

Often.the turnaround time from job submission to job return is overnight

though for many schools distant from their computer facilities the turn-

around time has been Much longer, much to the consternation of the student

and his or her instructor. 'The delay in turnaround time and the difficul-

ties raised by'batch processing for learning was frequently identified by

respondents as a problem for their school's' instructional program. A

discussion of this problem as well as others is included in the Evaluation

seation of this report. Under this mode of computer operation, the fre-

quency of a school's use was the average number of jobs submitted per course

per month.

A second mode of computer accessibility is via a terminal, either

directly wired to a computer or connected by telephone communication cable.

In this mode the student logs on to the computer and directly interacts

with the system by answering questions presented by a program, inputting

data, changing parameterS., doing calculations, etc. For interactive dia-

logues, thefrequency of use is meased in terms of the average amount

of time that students were "connected" or loggedon to the system.

Respondents were asked to submit the average,mopt of connect time per

month used within a subject area utilizing the-Computer in this mode. c

Analysis of survey{ responses to both of these items found that the

primary use of batch processing was for courses in Mathematics and Computer

Science, although limited use was also reported for instruction in Science,

Language, SOcial Science, Business Education, and Vocational Guidance.

That is out of the 305 individual courses reported using a batch process-

ing mode, 45 percent were reported for-Math courses, 33 percent for Com-
,

putpr Science courses, and 11 percent for Science courses. The median

number of batch jobs per, month reported for each of these subject areas

was:

1.# Mathematics= Median = 15 batch jobs per month with a
range of under ten jobs per month to a high of over 450

jobs on the average submitted during a month;
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"Th

2. Computer Science: Median = 30 batch jobs per month with
a range of under ten jobs per.month to a high of over 450

jobs a month;

3. Science: Median = 20 batCh jobs per month with a range of
under ten jobs per month to a high of 200 jobs per month.

4 In assessing the type of computer applications using batch processing,

it was found that 50 percent of the batch processing in Mathematics and

Science was for Problem Solving while 92 percent of-the Computer Science

batch processing was for regular Computer Science courses such as computer

programming, machine operation, system design, etc. `

The second mode of computer operation employed by schools was through

student interaction with the computer from a terminal with the level of

use measured by the average number of connect hours per month accumulated

for the course. The courses utilizing this modality were most frequehtly

in the areas of Mathematics, Computer Science, and Science instruction.

In total 728 subject areas were reported using the interactive dialogue

mode. Of these 44 percent of the courses were in Mathematics, 26 percent

in Computer Science, and 16 percent in Science. For these courses the

median number of connect hours used for each course was:-

1. Mathematics: Median = 15 connect hours per month with

student, connect time ranging from under ten hours`` to

over 200 student'connect hours per course;
4

2 Computer Science: Median = 35 connect hours per course
with the average connect time ranging from under ten hours
per month to over 200 hours per month;

3. Science: Median = 15 connect hours per month per course
with values also ranging from under ten connect hours to

over 200 connect hours per month.

For Language, Social Science, Independent Work, and other courses

such as Music, Electronics, Hpme Economics, etc., the median number of

connect hours per month was ten, while the median for Business Education

Courses was 15 connect hours per month.

Since the 1970 survey reported only computer running time and 'did

not ask respondents to report the number of batch jobs or connect hours

per course, a comparison between the 1970 study and the current study is

not possible.
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Programming Languages

For each subject area, respondents were asked to indicate which pro-

gramming language was used for each computer-based course listed. Fre-

quently more than one language was checked fOr an application, and in fact,

33 individual languages and their combinations were reported by users.

These responses would include prg2ramming language combinations such,as

BASIC ;COBOL; FORTRAN; FORTRAN and BASIC; COBOL and PL/1, etc.

Considering the frequent a language was indicated either individually

or in combination with Oth languages, it was found that BASIC was the

language most often employed in secondary education's instructional appli-

cations (Table 11). As shown, BASIC was the programming language associ-

ated with 62.4 percent of the instructional subject areas using a computer.

Second in frequency was the FORTRAN language (18.6 peftent), and third

Was the use of the COBOL language (4.6 percent).

To compare the current findings with the 1970 survey, fhe percent of

language usage by subject area was recalculated using the original 1970

data. From the original frequencies, the number of times a program langdate

was associated with a subject area was determined rather than the number of

times a program language was associated with a specific application, such

as CAI, CMI, etc. Given the alculationsof the original-1970 survey

data, comparisons with the 19 5 sdvey are presented. As shown, the use

of BASIC for instructional us has increasdd substantially from support-

ing 25.8 percent of the subject area applications in 1970 to supporting

62.4 percent of the subject area applications in 1975. Comparably the use

of FORTRAN for instructional applications has declined from 33.6 percent

in 1970 to 18.6.percent in 1975.

A review of the 1975 survey findings shows that BASIC was frequently

used for Mathematics, Science, and Computer Science courses, while

FORTRAN Was-employed in the areas of Computer Science and Mathematics.

For example, of the BASIC applications 30.4 per'cent of these applications

were in Mathematics, 11.3 percent in Science courses, and 11.2 percent

in Computer Science courses. Of the FORTRAN applications 7.5 percent

supported Mathematics courses while 6.5 percent were for Computer Science

courses.
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TABLE 11

PROGRAMMING LANGUAGES USED FOR INSTRUCTIONAL

APPLICATIONS: A COMPARISON 1970 - 1975

1 970

(N=1387)
1975

(N=1368)

BASIC 25.8% 62.4%

FORTRAN 33.6 18.6

COBOL 3.4 4.6

PL/1 1.6 1.2

COURSEWRITER -- 1.2

ALGOL 1.1 .4

AUTOCODER 3.9 .2

ASSEMBLY 9.1 1.0

APL 1.4 .7

Other (i.e., machine language, 20.1 9.7

NEAT, PAL, POETRY, FOCAL,
APL, CARDLAC,.GENIE, RPG)

100.0% 100.0%

In general the BASIC language has clearly become the prominent com-

puter language for instructional computing, superceding the use of FORTRAN

as the one language most frequently taught to students and as the one

language most often supporting a school's instructional application.

Instructional Computing as Shown by the

Longitudinal. and Innovative 'School Study

-The purpose of the longitudinal study of schools participating in

the first AIR school survey was to amplify the results of the current

study by exploring with participating schools the problems and progress
#

experiencid in thein instructional computing over the last five years.

Fourteen khools were randomly selected from the list of schools(N=48)

visited during AIR's 1970 school survey. Phone calls were placed to the

principals of each school .selected. Six, principals responded to our in-

quiry and were asked to describe their school's current level of
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instructional computing and to contrast their current program with the

school's level of computing in 1970. Though several of the principals were

recently appointed to their positions, all respondents were sufficiently

knowledgeable about the school's program for the last five years. In

addition, participants were asked to discuss problems in their programs

encountered since the last study and to relate their impressions concern-

ing the impact and future of computer-based education in their own school.

In general the interviews support the statistical findings gf the

Project CASE survey. For example, one trend indicated in the 1975 survey

was the movement of s ools toward multiple computer application to in-

clude both administra ive and instructional uses. This finding was con-

sistent Fo7"most schoo s contacted and particularly true for one, principal

who reported that in his school students enrolled in the two-year computer

science curriculum under the direction'of the comp44er scienct teacher have

primary responsibility for the development and operation of the school's

administrative software. In fact, the strategy has proven so successful

over the last three years that the school's computer-based administrative

capability has b substantially expanded and will include next fall a

payroll manageme t ogram forthe entire school system. For these students

the training learned in,their computer science classes has had immediate

and practical application to their school's administrative system to the

benefit of both student and school. Apparently adminiitrative computing

and instructional computing at the secondary level can complement

,each other quite well.. Another findipeconstitent with the 1975 survey

was that schools with administrative applications tended to improve and

expand these applications over the last five years. Where five years

ago a school may have had only one application (i.e., class scheduling),

today school computing has frequently been exparlded,to include grade re-

porting, payroll, budgeting information, and personnel information. For

the school administrator the computer has proven to be an invaluable tool

that provides relevant, information concerning school operation inea timely

fashion.

During the last five years the overall level of instructional comput-

ing at the secondary level has remained relatiVely stable with some schools

doing less today, some operating at relatively the same level as five years

- 36 - 2i,j
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ago,and some schools doing a little more in i tructional computing than

was done in 1970. For example, one school has terminated its instructional

, activity (one terminal time-shared with General Electric corporation) and

is exploring the possibility of accessing the computer system at the

University of North Carolina for its students. Another school also ter-

minated its time-share access to the Darmouth system and has instead in-

stalled desk top programmable calculators in every math classroom, thus

permitting their studentsquict access to a computational device that,

effectively weds math theory and the application of mathematical principles.

In addition, the school does offer to its business education students

hands-on experience with the school system computer that is used for

generating student schedules and for monitoring the "instructions by

objectives program" operating in the school. The school offers students

with sufficient algebra prerequisites to access the computer system for

programming and math problem solving. Future growth of instructional

computing at the school is assured with the opening Of an area,likational

TechnicalHigh School which will offer a two-year data processing course

of instruction.

Other schools have also improved their instructional computing pro-

grams. For example, one school has introduced computer programming ex-

perience for students enrolled in the'Civi'l Technology, Architectural

Drafting, Metal Technology, and Chemistry programs as well as for problem

soTving ill -Math ..-..M4-&-iincreased effort is also reflected in the increased

language capability of the system to include BASIC, COBOL, and PL/1 in

addition to FORTRAN, and in the purchase of additional computing hardware.

As indicated by this principal, instructidal computing at his school has

increased tenfoldlince its inception in 1961.

For other schools, instructional computing has been expanded with the

addition of gaming and simulation activities in Biology, Science, and

Economics and the introduction in one school of an international Social

Studies game to be plAyed by high school students and students at the

University of North Carolina. In addition, one of the schools had developed

and is implementing a computer -based guidance and counseling application

for disseminating information on careers and career decision making.
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Consistent with the 1975 survey, discussion with participating prin-

cipals reveal that seconda6 schoOl computing has survived and in some

instances thrived because of the financial support received at the local

level. As in 1970, schools in 1975 have turned to their own school

boards for the budgeting support needed to continue their instructional

computing activities. Though federal monies have.been instrumental in

assisting schools to initiate a computer application, the current method

of distribution (on a project basis) appears to have caused many more

problems for a school than warranted. That is, once federal monies are

accepted the school system has to assume certain committments to the

program that may oe,may not be fulfilled by local. funding at the completion

of the federally-funded project. As a resu \, the governor of one state

has decided to resect all federal monies for instructional computing re-

ceived on a project basis.

Thus, the most prominent problem facing school administrators seems

to be the lack of adequate funds to both maintain and improve their in-

structional computing activities. Given- the high costs of CAI and CMI

and the budgeting constraints of local funding (the Project CASE survey

shows that schools are spending proportionately the same amount on instruc-

tional computing today as was spent in 1970--$.002 of every school dollar),

school administrators are hardp4sted to fund expanIed computer efforts.

Thus, despite the relative increase of instructional compqting at the

national level, the gi-owth of instructional computing within (school or

school system has been generally liMited and is highly dependent upone

the.,financial resources of individual school systems or state departments

of education.

ExNliples of Innovative Instructional Computing

at the Secondary SchoolAevel

Though the results of the 1975 school survey show that at the national

level the use of computerS'in secondary instruction is primarily limited

to Pi.oblem Salving and Gaming/Simulation applications in Mathematics and

Science, and basic skill instruction in Computer Sclpnce, there are many

individual secondary schools and school systems that are using the computer

in an innovative and comprehensive fashion to both aid and manage their

- 38.-
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instructional programs. It is the intent of the amplification study to

begin to identify some of these programs in order to more fully capture

both the quantity and the quality of effort characteristic of secondary

school computing. From the hundreds of school program descriptions that

were submitted for review several' of the more unusual and perhaps signifi-

cant examples of school computing activities have been selected and are

included below.

The schools presented in this reporthave not been singled out be-

cause they are the only schools/4h the Country developing creative or Com-

prehensive instructional applications. Rather they are i.epresentative,of

the many hundreds of schools which are making important contributions to

. the progress of secondary school computing. In general the school descrip-

tions are presented as received from the respobding school. In those cases'

where a considerable amount of descri5tive material (booklets, professional

papers, etc.) was provided, an abstract 'If the school's (school system's)

instructional computing program was developed.

0

Deerfield High School - Deerfield, Illinois

We-lease a Hewlett-Packga-Model 30, 9830A:with a card reader and

point plotter. Input can be accomplished by keyboard, cards, or

.
magnetic tape, and output modes include a display panel, printer,

andrplot,ter. Our unit is housed in a computer lab featuring 2-way

intercom and closed-circuit TV to most of our math classrooms. Since

the facility is compact; it can also be rolled'about to the various

classrooms when needed.
.4

Our program. is three-fold: (1) to teach detailed computer operation

and programming to a select group of students; (2),;to expose most of

our student body to the basics of computer operati6n and programming;

and (3) to use the computer as a teaching aid to help illustrate

concepts in any and all of our departmental courses. We have also

made our facility available to teachers in our other departments

for grading multiple- choice tests and doing tests and other statistics.

But these are incidental uses when compared to the above three

objectives, which I will explain more fully here.

1. To accomplish our first objective, we offer a one-semester course

in Fundamentals of Digital Computation, M-22, to seniors who have

completed at least three years of mathematics. The course of study

includes Boolean algebra, the electronic hardware of the computer,

- 39 - 6
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and intensive programming in BASIC", FORTRAN, and machine languages.
We have been, over the years, quit pleased with the results of this

course. Many who have completed ft have gone on to major in Computer

Sciences at universities and haverselected vocations in this.field.

2! Our effort to expose computer use to the majerity of our students

is accomplished by the inclusion Of .a two-week computer unit in all

of our freshman algebra courses. Students study and program in the

'BASIC language. The two-week unit includes films on computers,
demonstration of programs that correlate with some of the topics

they have been studying in algebra', and the chance for every student
to get a few "hands-on" minutes to run their own'programs or some

programs that their teachers have suggested. I have enclosed a copy

of the study gdidrsland test that I use for this unit with my algebra

classes. Over all it is one of the most well-received things I

do all year in these classes.

3. To illustrate our use of the computer as a teaching aid, I have

enclosed a copy of a lesson I use to introduce my classes in Intro-
ductory Analysis (a pre-Calculus course) to the concepts in "Limit

of a Sequence". In fact, I don't know how I "would accomplish any

intuitive basis for this work without the availability of the com-

puter. Whether or not my students have had much exposure to computer
operations, the BASIC language is so easy, that most of them can

readily see what we are accomplishing.t Using the computer in this

manner can take some of the tedium out of concepts requiring a great

deal of computation, like Newton's method, Pascal's Theorem, the

Euclidean AlgO14itAmand many other topics that I cover in advanced

classes. My loweY7NUel classes can also enjoy checking their'home--

work answers against those of the computer in prime factoring a whole

number, finding the values of a pOlynomial, or finding ordered pairs

on a line. The choices are endless here.
4,

Michael L. Doren
Mathematics Department

(

Alexis I. duPont High School - Greenville, Delaware

As a member of Project DELTA, the Alexis I. duPont High School makes

use of computer applications in a variety of ways. Through the guid-

ance department students have access to a massive data bank that can

aid them in the selection of prospective colleges. The business

education department utilizes CRT units in a series of drill and

practice routines for typing students. The primary purpoie of this

is to develop speed and accuracy in typing for the freshmen and
sophomores taking the course. Students may also elect a computer-

based algebra course taught with computer programming. In addition,

the math department also offers an Introduction to Programming course.

Both are open to students of all grade levels although the algebra

course is most frequently taken by freshmen and sophomores.

t't
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However, the major usage of computer time in our high school is in
our ninth grade Introduction to Chemistry and Physics course. One

of the difficulties that has always been associated with self-pacing
has been the problems created in dealing with large numbers of students
individually and at a multitude of levels. The implementation of a

computer managed system has eliminated most of theses hindrances and

freed teachers to work with students on their own.

While the teacher still plays an essential role in the instructional
process, he is freed from the clerical and.record keepinkasks
associated with monitoring student progress. When ready for a quiz,

on a set of objectives.,_the student goes to one of the_two CRT units.

located in the room. After feeding in some preliminary i ormation,

the computer prints for the student the options he has avails at

that time. Once tI4 student makes-his selection, the machine be '.ns

randomly generatingla-quIt from data banks of question_isaaciated-
with each objective in that unit. Immediately upon responding, the

student is told mhether,lie-g t the question right or wrong.

In addition to assessing student pr Tess,, the utilizatiOn of tech=,

nology has also made it possible fore students to receive the type of

help in the learning process not usually available. After every quiz,

the computer generates for $hat student an individual assignment
designed to help him attain those objectives which he did not under-

stand. These mini-assignMents might suggest additional readings, con-
ferences with the instructor, another laboratory experiment or any

number Of short activities.

One of the gre'test assets of this type of approach has been the

information provided to the teaching team. Prior be-the beginning of

a class the instructor can run a short program a receive a printout

showing the rate of progress of each student. This be used to

determine priorities for the next instructional segment. <all
students have completed a module an analysis of the data can provide

the teaching team with the type of information to make a thorough

program evaluation.
----_.

In general, the----6MT-ap oach has permitted us as teachers to more

effectively work with stu ile alloWing us to better use our

time resources.

Gary E. Dunkleberger
Teacher

Woodrow Wilson High School - San Francisco, California

Woodrow Wilson. High School in San Francisco, California has developed

a comprehensive vocational education program using computer- assisted

instruction. Because of a high absentee and drop-out rate, the pro-

gram was initiated to improve student attitudes'about school and pro-

vide career-orientation education.
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The first step in the vocational program is otting potential drfp-

outs. By using a computer program which kee s p-to-date attendance

records, counselors can quickly pinpoint stu ntp who have been

missing classes frequently. These students a ehiven a test based
on local industry exams which Will help them :realize their employ-

ability potential should they actually decide o drop out of school

and seek jobs. For instance, if a job requir va score of 75, and a .

student receives only 50, he can easily see' that he has little chance
of obtaining the position. Each student then goes through a career
selection.process followed by a series of specialized business courses,
i.e., busine math, sales and merchandising, data processing, etc.,
which is based. n his particular career selection. CAI Vocational

Mat and-Vocational English are also a part of most students' course-
\ work. he school also offers other specialized courses in programming,

spelling d general problem solving. The program has been quite

successfu ncreasing stbdipt WotivatiOn and s' nif antly raising

math and English ill levels.

In addition to serving the 500 of Wilson,'s 1500 students who partici-
-pate in the program, the Hewlett-Packard 2000B computer with its 16
terminals also supports adult school classes and after school classes
ford elementary and/high school students.

Eugene J. Muscat, Ed.D.
Project Director

Grand Forks Public School's - Grand Forks, th Dakota

Project LO'ff (Learner Orientation to Technolo'' as initiated at

the Grand Forks-(North Dakota) Public Schools era -ars ago when

the school board decided to provide students an 1 h direct

experience in computer technology as well as to move $,.. a more

individualized curriculum. Using a DEC 12 with 10 to etyp8

in three junior high schools and-two senior high schools, individuali-

zation is being achieved through the use of learning packages, or con-

tracts, CAI program libraries, and a criterion-referenced testing

/ approach to computer managed instruction. The project has been

' successful in acquainting students with computers,_and teachers With

CMI, especially in the area of pre-and post-assessment .for instructional

units. or objectives. It has also increased positive student attitudes

toward math and education in general.

Grand Forks is also attempting to demonstrate the feasibility of a

multi-district centrally-located time-sharing computer facility.

Though it has been shown that cooperative utilization of facilities

among large school districts is cost-effective, Grand Fork is the,

first to demonstrate its feasibility among several small school dis-

tricts which are spread over a large area.

Walt Knipe
Project Director
South Junior High School
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Churchill Area High School - Pittsburgh, Pennsylvania

Churchill Area High School in Pittsburgh is a fine example of an ex-
tensive multi-application use of the computer. Although the school

does not make use of CAI, the computer is used extensively in 45

different subject areas. It is used for such varied courses as math,
health, chemistry I, II, psychology, astronomy, physics, probability
and statistics, world affairs, and English; computer science classes?
for gaming and simulation in an- American economics course (The ExecutiVe
Game - Richard D. Irwin Inc.), in guidance and counseling, and for
grading and analyzing tests in many academic areas. Computer managed

instruction also plays an important role at Churchill. Many of its

70 teachers rely heavily on the computer for grading and analysis, as
is evidenced by the use of CMI in 207 classes in subject areas, such
as; world culture, American history, English, G5C5 Biology, algebra,
reading, geometry, psychology, and chemistry. Three computers, an IBM

360 and two General Automation computers serve Churchill's 1500

1§todents., .

L. Robert McAfods
Coordinator of Data Services

Aontgomery County Public Schools - Montgomery County, Maryland

Montgomery County Schools (Maryland) instituted an extensive CAI-Oro-

gram in July 1968. The first thtee years were'deted to training
staff, developing curriculum, pitot testing the materials and conduct-
ing validation studies, Emphatis'since 1971e has been placed on cur -

riculum implementation and related research i Among the goals of the
pY'ogram has been the implementation of more than 49 CAI instructional
packages plus CAI reading modgles for theielementary*grades into the

curriculum. Other aims during this Ohas, of the program haye teen to
teach computer liaracy, to begin'a CMIhystem at the elementary
level and 10 develp,a proble01-orientated math curriculum for fpurth

grhders. In addition, MontgaMery County has continued to giveitrain-
ing to selected staff membet1 and established a resource center
furnished with literat6re,onCAI and'edudational technology. Evalua-

tion also plays an importantirote tlaNIhe CAI and CMI programs and is

conducted on an ongoing basis.

The progralf has been visited by-iover 1,000 educational representatives
from across the United States and overseas. These visitors have had-
the opportunity to observe children at all grade levels using CAI

materials.
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Catherine E. Morgan,
Director - CAI

William M. Richardson, Ph.D.,
Director, Department of Advance

Planning and Development
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Wm.* High School - Sylmar, California

Project CHAT (Communication Heightened Among Teens-Tots) is one of
the newer federally-funded computer programs. Based at Sylmar High
School in'Sylmar, CaliVornia, the project began in September 1974. It

involves a school network of eight elementary and junior high schools
. linked by a computerifioused at Sylmar-High. The computer tUpports

.classroom instruction in all subject areas'andirade levels. Unique
to the project is that besides providing basic instruction ,(BASIC,
reading, mathematics) via terminals located within each school, the
program will open chadnels of communication and assistance between
students at different schooli and at different age levels making
possible competitive gaming activities betWten individuals at different,
schools and cross age tutoring of younger children by secondary, students.

Robert McElwain
Projec/e6ordinator

eN,

Jordan School District - Sandy, Utah

The Jordan School District is pres4ktly conducting-a- pilot project
using a CMI program termed "TRACER." Presently we are supporting a

junior high school science program called Intermediate Science Cur-

riculum Study (ISCS).
a ---

The participating teachers played a major role n preparing_the ISCS

Program for CMI support. The studentsarlb respo ible for their own

data input via optical mark cards and a card reade Teachers also

input data and%a6cess information via optical mark cards.

ThITRACER.program is on a IBM 370/145 computer at the centrally
located Division of Data'Processing of the Utah State Board ®f Educa-

tion. Communication with this computer is accomplished through an
in-district communication system for data collection, transmission

and reporting. A Datapoint 2200 CRY/mini-computer controls this
system and communicates with the large CPU. Communicatio to the

Datapoint 2200'from the school site is accomplished with a
Packard card reader and a centronics printer.

The goal of this pilot project is to determine the feasibility-of pro-
viding low-cosq CMI support as a means of facilitating individualiza-

tion of inst4tion district-wide.
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Niles Township High Schools (District 219) - Skokie, Illinois

The Niles Township Instruction Computer Program is a vital and far-
reachingpart of the total instructional approach. The following

list itemizes the most evident portions of this program:

*- Computer Programming course (1 semester) open to 10th,'llth,
and 12th grade students

I

- An introductory unit taught in all 9th grade Math courses,

aimed at providing An awareness of the computer and giving
some initial terienee in programming in the BASIC anguage

- Use of data An lysis and simulation programs in the tural

Sciences, with'the support offered by having mobile t inals

that can be brought into the classrooms
- 'Use of simulations and prepared programs in Social Studies

and Business Education
- An extensive system of,problem-generators. that has been fully

developed in Chemistry, Physics, Social Studies, and English
Literature; this system is called GENIE and is, so far as.I
know, unique in its scope and flexibility on any small computer
system

- A complete record-keeping system (SPRINT) that enables a

'teacher to accurately follow a student's progress thru a large

number of course objectives
- A complete test-grading system (RAF) used by over 40 teachers

in the grading of objective tests; this includes a rather com-
plete test analysis

This entire program is, supported by a DEC PDP8/E kept in an office

area within the West Division building. This processor supports a
network Of 7 teletype terminals in 3 buildings, al well as an optical
card-reader and line printer. A magnetic disk is tsed for mass
storage and a small tape unit for-backup storage. An x-y plotter,
attachable to a teletype, is also available for use at a remote
terminal site.

The range and epth of the com uter applicationi currently in use in
the Niles Township schools cl rly put it fn the forefront of any

schools I am aware of in the etropolitan Chicago area.

Allan H, Paschke
Instructionaleomputer Coordinator

Jackson Jr. High - Champlin, Minnesota

Our computer and programming instruction is incorporated in our
7th, 8th, and 9th grade curricula as a 1-3 week "unit" rather than

offering a "co se." We are currently striving.to offer a semester
course on Compffer Science as An elective for next year.

4P Rabert,Larson
Educator
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',Jamesville-DeWitt Central'Schools - DeWitts New York
V

To overcome the, lethargy of teachers and administrators concerning
tfie use of a computer; to promote the proprietorship of math and
science utilization, and to oromote acs4ssibility to a computing
facility, a computer based district wide Evaluation Center was es-
tablished in 1972.to provide low cost, imwediate system support ser-

-- vices to the teaching and administrat4ve faculty on a minicomputer as

7

1. . Individual Pupil Achievement Monitoring 4

Pretesting, curricu1 Lim embedded testing and post-testing of pupil'

on objective masteryprovides teachers with individual pupil pro- ,

files as ..adata base for primaty and secondary instructional
diagnosis and prescription.

2. Affective Domain Monitoring

Semantic differential and plort techniques are utilized'to monitor
changes in pup41 attitude in instructional areas as desired.

3.''Automated Prescription Generation

Items monitoring each objective are designed to identify specifi
tructione needs from pupil responses. Individual pupil pre-

riptions are generated from this data base.

4. I terim Proses Relortin

Instr ctional prLgress reports_t6 pupils an parents are generated

'.as dbsired by .-teachrrs.

5. Objective and Item Ba g'

Instructional 'objectives and items tcilmonitor each objective for
all cdurses are edit0U-and revised as needed to update and con -

tinually improve the curriculum bank.

- ,

6. Test Generation

Pretest, curriculum embedded tests and post tests are automatic4Oly
construc ed by the computer to each teacher's order from the item
bank des mibed in #5.!

.

Com rehens Achievement Monitorin CAM

The effective ess of the instructional process is assessed fort

each program s desired through to CAM technology. Selected

objectives are monitored regularlY.,to:

a. provide preinstructional mastery
b. assess the effectiveness of each learning activity with each

4

objective
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c. measure the degree of retention on each objective following

instruction

d. identify when reinforcement of any objective is expedient

e. identify interference with an objective if it should occur

f. provide degreeiof mastery data on any objective upon cam-

. Wetion of each instructional program or at any time there-

after.

..The ser ices of a professional educational researcher are provided to

the t act'i'ng staff to assist them in experimental design as it is

required to obtain solutions to instructional problems and needs.

The computerized educational support technology has ben providing

pupil achievement monitoring and other pupil and pro ram evaluation

services to other school districtg as well as Jamesville-DeWitt.
Evaluation design services are also provided to districts not having

those skills available through the local staffs.

During 1973-74, ESEA Title III support and local calwtnibutions made

possible the integration of past research at the JamesAille-DeWitt

School District in the process of individualizing instrixtion with

existing management information systems into a comprehensive planning,

management and evaluation system (PPBES) for public schools. The

system is being field tested in Jamesville-DeWitti The systems

manual for this project will be completed for disiseMination by July

1974. Implementation of this educational management system will

provide Jamesville-DeWitt and can provide other school districts with:

(1) a data base for decision making.

(2) assessment of educational effectiveness of all programs.

(3) district planning capability based on program evaluation

and cost-benefit analysis.

(4) data analysis mechanisms.
(5) more efficient spending through logically determined priori-

ties and thecost-effectiveness studies.

All media to implement these various programs are produced through the

systems developed and operating in an Instructional Materials Produc- A

tion (IMP) Center within a Department of, Educational Communications
V .vg,

(DEC) which services the entire district. In additign, qap9olals -

required for the in- service, training of professional and`rft-professional

staff are being produced through the DEC Center wit!) assistance for the

actual in-service training to other school districts provided by sAgf

from both DEC and Evaluation" Centers.

0
a
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Seattle Public Schools - Seattle, Washington

The need [for a learning management system] became evident as early
as 1969 when Seattle's Southeast Education Center schools began to
develop and use individualized instruction progi-ams. These particular

schools had been designated as the center for research, development,
and possible Ossemination of innovative programs through a directive
by the Seattl a school administration to provide individualized pro-
grams for a 1 students. Individualized instruction programs adopted

or develop d by the Southeast Education Center were to meet the
learning needs of each student - his pace, learning*Style, and
interests.

Because of the complexities involved in managing this new educational

environmeit, it was evident that technological support systems must
be developed simultaneously with the deyelopment of educator skil 'Is

and individualized instruction programs. To bring about the develop-

ment of the system, an interested educator with the background in
application of computer technology was brought in the Department of

Planning, Research and Evaluation.

LEARNING MANAGEMENT SYSTEMS REPORTS AND OPERATIONS

The Learning Management System was designed to meet the need for keep-

ing achievement records within individualized instructional programs

and to serve as a communication system for teachers, teacher-dounselors

(an extension of the home room teacher), students, administrators, and

parents. .Operationally, the process may be described as follows.

The information found on aciakvement records obtained via frequent

evaluation of, the student against his stated objeCtives is fed into

thetcomputer. From this there are reports producedWhich go to the

teacher, Student, and teacher-counselors for each Monday morning's

distribution. The reports display three basic kinds of inforkation:

1

O A listing of the student's achievements for the preceding week
includes information about the concept or 'skill learned, the

dates that the student began and completed the task, the media

and mode he/she used, the amount of credit earned on the achieve-

. ment, and the name of the teacher.

O A listing of the student's commitments that have not yet been
achieved which are statements of what the student is currently

working on and the anticipated completion date. It has much

of the detailed information that is avatilable on the achieve-

ment statement.

O The summary information is also provided for each student re:

lated to credits earned, learning rates, and projections of

A - probable credits to be earned should the student maintain his

current learning rate.,

/
Once a month the teachers receive a cumulative report showing the

detailed information about all of the student's achievements for the
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preceding month: This'Monthly Mentor (Teacher) Report becomes a

historical file for later reference. At the end of each year,'the
detailed achievement information is removed from the computer, leaving

only the summary information. The summary information is then trans- '-
44
4ferred to the student's transcript where it accumulates through the

date of graduation.

Each month a computer-produced Home Report is sent to the pupil's

parents. The first part of this report provides parents with infor-
mation about credits earned, and a statement of the student's credit

goal in each subject area. The second part lists information about

each achievement for the entire reporting period (month or quarter).

These include concepts or skills mastered, amount of credit earned
on each achievement, date achieved, and teacher name. During the

first year, these reports were sent home quarterly. In the future

they will be sent home monthly.

OBJECTIVE TITLE FILE

An additional component of the Learning Management System is an
Objective Title File. The file is made up of over 7000 titles. Each

title represents a condensed version of a behavioral objective. The

actual behavioral objectives existon learning packages or other

management devices. Each title on the file has the fallowing charac-

teristics:

O An objective number is assigned to each title which identifies
the discipline, iiiierdisciplinary theme and instructional

program that it relates to. Each number relates to a specifid

behavioral objective.

O Each title is sixty spaces long or less, and includes a verb,

an indication of the smell, concept or process required and

the criteria of performance when space'allows.

O Each (high school) objective is assigned an amount of credit
that the student will earn when he masters it. The teacher

may override this field when appropriate. 4
O The cognitive characteristic of each objective is identified.

O Each objective is referenced to a content taxonomy which is

unique to the discipline.

O Each objective is.referenced.to a specific course goal.

The development of the Learning Management System as described has

taken three year of design, programming and pilot testing. It is now

being implemented in a variety of settings. By September, of this year,

it will be in use, to a small degree, in one elementary school, a

middle school, a high school, a college teacher training program and

an, individualized instruction teacher workshop. Although the system

is still being refined, i s use will be expanded to other programs as

soon as teachers and progra re ready. Although the Learning
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Mapagement System is only a small part of any instructional program,
it is believed that it will provide significant opportunity to improve*
the quality of decisions that are made at all levels, whether by
students,.,teachers, administrators or parents.

Allan Olson
Specialist,
Learning Management System

Editor's Note: According to Mr. Olson, the Objective Title File has
been expanded and is now called the Course Goal Retrieval System. The

file includes 16,000 Course Goal Statements for grades K-12 in twelve
disciplines. The programming is scheduled for completion by
February 1975.

Cincinnati Public Schools - Cincinnati, Ohio

Hardware

The present instructional hardware confi uration of Cincinnati Public
Schools is:

1 Hewlett-Packard 2000C' with a 23.5 MBYTE Disk_
and 32 port capacity

1 Hewlett-Packard 2000F with a 23.5 MBYTE Disk
and 32 port capacity

6 Infoton CRT's
8 Hazeltine 1000's
1 Hazeltine 2000
2 Texas Instrument thermal terminals
2 Digilog terminals
50 b(approx.) Teletype terminals

Software

The following Computer Assisted Instruction Programs are eased from
either Hewlett-Packard or Computer Curriculum Corporation.

Reading - Grades 3-6 (CCC)

Math - Grades 1-6 (H.P.) ,

Adult Reading Skills . (CCC)

Adult Arithmetic Skills (CCC)

Adult Language Skills (CCC)

GED Program (CCC)

In addition, the "Guidance Information System" (GIS) is leased from
Time Share Corporation. Although the GIS has been in operation for
only 8 months, it has been highly successful.
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Perhaps the most innovative and certainly the most exciting projects

which are presently under way are the Computer Managed Instruction
. projects: "Model for Improving Basic Skills"(MIBS) and "Directiye

Teaching Instructional Management System" (DTIMS).

MIBS is a Title III ftoderAiroject in which students are inventoried

monthly on their progfess in math and reading. The inventories are,

computer scored and feedback to teacher, student and parent is sup-'
plied, through computer generated reports.

DTIMS is a development of Dr. Thomas Stephens of the Ohio State
Univerltty which has been in operation in a manual mode for the past

year or o. Cincinnati Public Schools is now developing computer

software to automate this system.

are, of course, involved in the less innovative applications such

as problem solving, computer programming, on-line attendance and
computer simulations (Huntington II).

Robert E. Moore
Compdter Applications Specialist

From the MIBS brochure, the Model for Improving Basic Skills provides:

Each child needs a strong foundation in the basic skills.

Each child is capable of leafting more than he is now.

Each child has a right to learn at his own pace.
\

These three beliefs are the basis for the Model for Improving

Basic Skips (MIBS). MIBS was designed to enable eadi child to

learn mor6 to learn at his own rate, and to master the basic
skills--reading, language arts, and mathemathics,.

MIBS uses educational technology to help the classroom teacher

find th ompetency level of each child, determine his strengths
and weakne ses, and provide the appropriate instruction.

The heart of the MIBS project is a series of criterion-referenced
tests in each of the subject areas. Criterion- -referenced tests

measure what a child has ready mastered and what he is ready

to learn.

)We call our criterion-re ecenced tests "Inventories" because

they are used to take stock each month.

Our Inventories itemize a child's progress. The report based

on the Inventories compar'es each month's scores to the'previous

month's and to the scores at the beginning of the year. In this

way every child experiences success--he knows more than he did

four weeks ago.
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The Model for Improving Basic Skills system is computer-integrated.
The computer scores the inventories, updates student files;and
supplies reports on each child and each class. When the computer
does the paperwork, the teacher has more time to teach.

The computer is more than a super-bookkeeper, although it cer-
tainly is that, too. At the teacher's request, the computer will
tell each child what he should review or study next in a selected,
concept area of a subject.

Based on the level a child achieves on the Cincinnati Mathematics
Inventories, he gets a message from the computer telling him to
work on specific types of problems in the area of Sets, Numbers,
or Number Theory, or to review types of problems in Addition and
Fractions. The messages a child receives from the computer are
based on which problems the child answered correctly within each
concept area of,his most recent inventory.

4

In addition Cincinnati Public Schools is conducting an experimental
CAI program for blind deaf students under an ESSEA Title III grant.
From the program's,brochure:

This experimental educationil program is being conducted within
the Cincinnati Public School system-and the St. Rita School for
the Deaf to design and test possible systems for providing
computer assisted drill and practice lessons in language, reading
and mathematics in a form best adapted to the special needs of
children with visual or hearing impairment.

Cw

The specific objectives are:

1. To provide individualized instruction in language, read-
. ing and mathematics through the use of computer equip -

meni, and programs adapted to the special needs of visually
and hearing impaired students.

2. To study the effect of regular drill and practice CAI
lessons on tht readig and arithmetic achievement of
visually and hearingjjimpaired students..

3. To train teacArs of blind and deaf students in the use
of computer-assisted instruction and in the preparation
of lesson material written by teachers for use on the
computer by students.

Q ti
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Minnesota Educational Computing Consortium - Lauderdale, Minnesota

From the MECC brochure:

The "Minnesota Educational Computing Consortium" is an organiza-
tion formed by a Joint Powers agreement between the Community

College System, Department of Administration, Department-of
Education, State College System and the University of Minnesota

System. This agreement permits the new organization (MECC) to
have those powers which are common in some degree in each of
the Joint Power member systems.

The organization is governed by a sixteen member board appointed
by. each educational system, the Commission of Administration,
and the Governor's Office. The Board determines the policies
of MECC with the advisory assistance of an eighteen member MECC
Advisory Council, and an Executive Director and staff.

The main objective of MECC is to coordinate and assist in the
provision of computing facilities and services which will meet
those needs defined by education and are within the appropria-
tion for this purpose. This objective is defined to include
making these facilities and services available equally to all
students and educational institutions in Minnesota on a reel cost

basis and at uniform rates. In meeting this objective, if is

anticipated private educational institutions will use services
of the consortium and will participate fully in the MECC:advisory
structure.

The rationale for this approach was developed by the.lohical
extension of planning efforts which have gone on over the past

several years, Earlier planning reports have stresseethe need
to view computing and information systems in the context of the
complete continuum of educational levels, elementary-secondary,
post-secondary, graduate-professional: The need to do this has

grown as computers and information systems assume increasingly
more significant roles in the processes of educational institu-

tions and education in general. This need for comprehensive
planning and sharing of resources by education at all levels has
been accentuated further by the growing technological and economic
feasibility of communication networks which permit interconnection
of computing terminals and facilities throughout the State at a

reasonable cost.

The in objective will be met by fulfilling the following

sp ific purposes jn serving. the member educational systems:

To ensure effective access by all students-and faculty to the
computing services required by programs in which the computer
needs to be used either as a tool or an^object of instruction.

To ensure effective access to computing and information
services by faculty and students for research, where research
is part of the instructional program of an institution.
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To ensure effective access to needed computing and information
services by faculty and students for purposes of public
service, where this function is part of the program of an
institution; and to ensure needed access to the public ser-
vices by the agencies, institutions, and other segments of
the public to whom the services are directed.

To assist the systems of education and various coordinating
agenciessin providing meaningful information to governing
boards and to the executive and legislative branches of
government to aid them in formulating effective educational
policies.

To provide effective management information services, includ-
ing administrative data processing, for the management of
education and educational resources at all levels.

The planning and development of.a statewide instructional-time-
sharing computer network will serve students and faculty through-
out the state from all levels of education and permit the sharing
and common Bevel pment of such expensive program packages as
computer-assisted instruction. This network will incorporate
the services now b ing provided by other systems such as the
Minnesota Education Regional Interactive Time-Sharing System
(MERITSS) serving hig r education; the TIES instructional time-
sharing services serving-several sc districts; and the
Southern Minnesota Secondary Sc ool Comp ter Project housed at
Mankato State College. Trairri = entation activities for
this network are being planned nor the 1973-74 school year with
statewide service beginning eptember 1974.

Assistance and support for the development of a metropolitan-area
management information' services center serving the Minneapolis,
St. Paul, Robbinsdale, and Mounds View school districts (METRO-II).
This center and the operating TIES consortium will serve as pro-
totypes'for four additional MIS centers covering the remaining

areas of the state. MECC will provide assistance to the
other areas of the State as the elementary, secondary,
and vocational (EVS) schools begin discussions and planning
leading to similar centers in southeast, southwest, northeast,
and northwest Minnesota in subsequent years. It is projected

METRO-II will be in operation by 1975.

Plans for computing and data processing services and facilities
in school districts and post-secondary systems will be reviewed.
During the first years of the Consortium, educational institutions
will require services which cannot be supplied from MECC. There:

fore, MECC has established procedures to review and approve plans
for institutionally developed services and facilities. Profes-

sional personnel from the member systems representing all levels
of education have been made available to MECC through the
advisory structure to carry out this review and provide advice
and assistance to educational institutions and systems, supple-
menting their own expertise. The procedure is to have the user
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agency's governing system office. The request is then reviewed
by the MECC advisory committees and/or the MECC staff to make
sure it is compatible with the MECC plan. Once approval has
been given, the request can be finalized through open bid pro-

cedure.

This plan has been set up to:

(a) assist districts and systems in obtaining the best
service at the least cost;

(b) assist in the orderly evolution of MECC by ensuring
that developments in individual systems and districts
are consistent with overall state plans; and

(c) provide a means Tor rapid response to the real need
of school districts and post-secondary systems.

The development of MECC from its present assisting, review,
coordination, and approval position to a position of assuming
major responsibility for educational computing services will

, be determined by several factors. These will include meeting the
'defined needs of education in the years ahead, the ability of
the MECC organization to handle requests and problems in a
very professional way with logic and the common good of Minnesota
education being the prevailing decision factors.

Dale LaFrenz
Assistant Director

Waterford Mott High School - Pontiac, Michigan

Programs include:

CAI - Reading grades 3-11
CAI - Math grades 2-adult
CAI - English grades 4-12
CAI - Business grades 10-12
CAI - Spelling grades 6-12
CAI - Algebra grades 8-12
CAI - Metric System grades 6-12
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Sum

As evidenced by these examples, instructional computing is beginning

to productively affect the operation of a school's entird instructional

program. Not only are computers useful learning tools for Computer

Science, Math, and Science courses, but they also serve numerous other

educational functions. For example, computers can provide basic skill

instruction in math and reading for students of all ages,, including the

deaf and the blind; computers can provide essential instruction and

guidance support needed for relevant career education; they can facilitate

the exchange of knowledge between students at different schools; they can

through computer,literacy courses introduce all students to computer tech-

nology and dispel its black box mythology; and finally tRey can provide

invaluable diagnostic and prescriptive support needed for the management

of an individualized course of instruction. Computer-based instruction

at thesecondary school le el appears to be making a major contribution

toward improving the quality o econdary education for many schools

throughout'the country.

For the reader's interest, a brief descri on of 25 additional,

yet equally"Significant examples of innovative and comprehensive instruc-

tional computing at the secondary level are included withi ppendix D.

Described within this section of the report are the efforts of such schools

and school projects' as the Philadelphia School System, Memphis School

System, Shawnee Public Schools, School District of Kansas City, Project

LOCAL, Project TIES, Project PACER: Project LACE, and many others. "As

indicated before, the schools included within Appendix D simply represent

the many hundreds of schOOls that are significantly contributing to the

enhancement of secondary education through instructional computing.

Characteristics of Schools Using Computers

Geographic Distribution

An analysis of the distribution of user.schools by geographic region,

(Figure 1) shows that in general the Northcentral section of the county

has a slightly higher level of computing activity than the West, South,
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and Northeast.* As indicated 35.2 perfent of the schools using 'computers

were loctted in the Northcentral sectiion of the country, while the remain-

ing user schools were nearly equally distributed over the remaining

sections of the country. Specific ly the states of Minnesota, Michi an,

Iowa, Illino and Ohio were parti rly active in terms of the numbers

of schools that employed computers as part of their educational program

either for an administrative pr instructional purpose.

Active computing stated in other parts of he country include the

states of Pennsylvania, New Uric, and Massachusetts the Northeast,'

Texas in the South, and Oregon, Washington, and California in West.

Comparison of these findings with the 1970 survey shows that while

the number of schools involved in secondary school computing has risen \
substantially, the regions of prominan e are still the Northcentral area'lc

(35.8 percent, of the users in 1970) and he Northeast (26.4 percent of

schools using computers in 1970). However, computer activity in the

South has increased (particularly in Texas); the number of schools from the

South using computers has risen from 15J8 percent in 1970 to 20.3 percent

in 1975. Comparison of computing activity in individual states over the

alast five years finds that the stated most active in computj\ng today are

the same ones most active in 1970. The clly difference is an increase in

the number of schools using a computer in the ates of Iowa, Texas, and

Washington. Thus, while the number of schools in eccountry using the

computer has substantially increased since 1970, the rate of growth across

*graphic regions remains relatively unchanged with the states most

'active in 1970 still serving today as the focal pOint for secondary school

computing.

*The percent of schools included in the sample from each region was the

following: (1) Northeast - 912 schools or 16.3 percent; (2) South - 1909

schools or 34.2 percent; (3) Northcentral - 1745 schools or 31.5 percent;

(4) West'-- 878 schools or 15.7 percent; (5) other areas - 136 schools or

2.5 percent.
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,*

School Characteristics o User and Nonuser Schools

In general, schools using comput s differed.frot nonuser schools in

terms of the grade levels encompassed b the school's educational program,

the number of students, the number of teac rs,*and the type of instruc-
t

'tional program offered students attending the chool.

Grade Levels

Schools that used the computer for their educations program most

frequently included the grades nine through twelve, ten thr h twelve, .

or seven through nine (Table 12), while nonuser schools tended. include

a wider range of educational levels. Not only did a substantial anber

of nonuser schools provide instruction for grades nine through twelve

(31.0 percent) but also aghigh percentage of nonuser schools included ,both

secondary and junior high or elementary grades within their school programs.

For example, 18.4 percent of nonuser schools included grades seven through

twelve, while 13.8 percent of nonuser schools included grades pne through

twelve, six through twelve, etc. In essence this finding reflects the

fact that secondary schools with,an educational program for both secondary

and junior high or elementary students tended to be less active in school

computing than those secondary schools with primarily a secondary (grades

9-12) or intermediate (grades 7-9) school program.

%

TABLE 12

GRADE LEVELS OF USER AND NONUSER SCHOOLS

Gra Level Range
Users
(N =979)

.
NonusersNu,.triq65)

..\,%

c

9 - 12 40.6% 3110%

10 - 12 18.3 `7.9

7 - 9 21.5 12.9

7 - 12 8.0 18.4
I C..

12-only 3.3 16.0

Mixed (1-12, 6-12, etc) 8.3 13.8

Total 100.0% 100.0%
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sp.

Number of Students

p

The median enrollment for user schools was substantially larger than

for nonuser schools. As shown (Table 13) the median Plumber of students

enrolled in user schools was 1,000, while the median enrollment of nonuser

schools was 400 student.

TABLE 13 ,

NUMBER 0"F SSDENTS IN USER AND NONUSER SCHOOLS

Number of Students
Users
(N =980)

N users
N=864)

Under 51;t0 15:4% 56.7%

500.- 999 34.5 28.7 .

1000': 1499 23.1 10.0

1500 -.1999 12.2 3.1

2000 - 2499 6.6 . 1.2

2500 +

'Dotal

8.2, .3

1.00.0% 100.0%

Median 1000 students' 400 students

Number of Teacher,
4 I

1

Accordingly the number otf teachers employe

ar than.Qonuser .schools. The median number x,f

ser schools was

eachers employed by

user schools was 52 teaclierswhile the median number of leachers at work

in nonuser"sthools was 25 teachers (Table 14).
40*

11.

llus\schpols using a computer tend to be medium size schools that

have substantially more 4tudents and larger teaching faculties than non-
,

- user schools. Obviously the cost of;omputer-based educational appilica-

tions is such that only the medium or larger secondary school can justify

-/ the investment and afford the expense of providing their student body an

enhanced learning experience vlith computer technology.
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4

TABLE lit

NUMBER OF TEACHW IN USER AND NONUSER SCHOOLS

Number.of Teachers
Users

(N---;906)

Nonusers
(Nt=836)

20 & under

21 - 40
41 - 60
61 - 80

81 - 100

100 +

Total

AO
2

:.3 .1%

25.9

16.2

11.6

11.9

36.3%

-40.9
14.2

5.0

2.1

1.5

100.0% 100.0%

Median 5 2; teachers 25 t s

Type of Instructional Program
4

4

Finally the suru<ni_d"tes that schools that incorporate a cuter

into their educational program primarily offer a "Comprehensive" educational

program that encompasses thepreparation needed by students to enter

college or to begin a technical or vocational career (Table 15). In con-

tras,, nonuser schools were nearly equally divided between those- schools

that offered a strictly Academic program and those schools that are Comore-
)

hensive in nature.

Evidently schools that offer to their students a comprehensive educa-

tion find the computer a useful tool that, can assist in meeting the diverse

administrative or instructional needs demanded by their multifaced educa-

tional programs.
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ft,

TABLE 15

EDUCATIONAL PROGRAM OF.USER AND NONUSER SCHOOLS
' ,

Users Nonusers
Type of 'SChool Program (N=977) 0.=863)

Academic
,

27t.9% 44.1%
Vocational , 2.7 2.0

Comprehensive 68.6 49.5

Other (e.g., school for the
deaf, juvepile court .

school, special ed., etc.)

:1

.

.8 '4:4'

Total 100.0% 100.0%

I 4

4

A Comparison of User School Characteristics: 197(1.71975

Consistent with the 1970 survey, the current study shows that user

schools tend to offer their students a comprehensive education. In 1970,

71.9 percent of user schools were "comprehensive" while in 1975, 683

. percent of user schools. offered a comprehensive curriculuM Unlike the

1970 survey Kowever,
.

user schools in 1975 tended to have lower enrollments

(median student enrollment was 1,347 students in 1970 and 1,000 students

in 1975) and smaller teaching staffs (median teaching staff was 69 in 1970

and 52 in 1975) than those user schools participating in the 1970 study.

In addition, ,.the 1975 user schools tend to include more junior high schools

than reported in the previous study (13.0 percent 1970 and 21.5 percent -

1975).

Howeve , -4 should be noted that the 1970-1975 comparison mustgbe.

tempered with the fact t__t the 1970 -study considered a "user school" as

one with some type of instructional application, either alone or in com-

bination with an administrative application, while the 1975 study also

includes in the user category schools that employed the computer only for

administrative purposes. The 1970 survey found that instructional user

schools tended to'be larger than noninstructional user schools. As re-

ported by the,study, this lattdr category included both administrative only

-',62 -
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and nonuser schools. The medians for enrollment and size of faculty re-

ported in 1970 were:

,Instructional Users

1347 students

69 teachers

Other (Administrative
Only User Schools and
Nonuser Schools)

636 students

34 teachers

Thus, it appears that since 1970 computer 'technology has made its way into

the educational program of slightly smaller schools and lower grade levels

than w s the case five years ago. The differ nces, however, are small and seen

at thi time only to be indicative of a,potent'al trend that may blossom over

the next five years of secondary education's expe ence with computer technolov.

Levels and Source of Funding

Levels of Funding

The Project CASE questionnaire requested principals to provide their

school's total annual operational budget and their annual bu4pts for in-

structional and administratile computing. In the hopes of obtaining

accurate cost estimates from respondents, principals were*requested to

check pi NA for this question if the information was not available to

them rather than attempt to provide inaccurate cost estimates. Given these

responses, it was found that the median expenditure for'instwoctiona

putirig in a schdol was $3,325 (N=192 schools), while the median expeiLi

for administrative computing was $3,983 (N=302 schools). With a meg&

total school budget of $1,763,388 (N=303 schools), roughly .18 percent of

the total budget was allocated for instructional computing while .22 per-
.

cent was allocated for administrative computing.

As a result of the Superintendent's mailing, 50 school systems also

provided budget data for their school sy;tem's use of the computer for

administrative and instructional purposes. These findings amplify and

support the cost data provided by the principal survey.

For school systems responding to the survey, the median instructional

computing budget was $25,000 while the'median administrative computing
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budget was $7,750. Given a median total budget of $4 million, the admini

strative computing budget represented .2 percent of the total operating

budget, while the instructional computing bet represented .6 percent

of the school system's total operating budget. Based upon these findings,

it can be expected that in general a school system would expend anywhere

from $0.40 (principal's' survey) to $0.80 (superintendent's survey) of every

100 school dollars on some type of computing expenditure. Likewise, it

can be expected that a school or school system would expend anywhere from

$0.18 (principal's survey) to $0.60 (superintendent's survey) of every

100 school dollars on some type of instructional computing.

These findings are comparable to those reported by the 1970 survey.

According to that report out of every 100 educational dollars budgeted

by a school for total operating expenses, approximately $0.17 was spent

for instructional computing. Thus, over the last five years the level of

funding invested by a school in its instructional computing program has

remained relatively unchanged.

Source of Funding

As with the 1970 survey the most prominent source of funding for

computer-based education was from local sources. As shown from Table 16,

local support was the only source of funding mentioned by 70.4 percent

of the schools with administrative computer applications and 63.3 percent

of the schools with instructional applications. By combining all cate-

gories of funding sources that include some local funding for instructional

computer application, over 90 percent of the user schools that have an

instructional application report partial or total reliance on local fund-

ing for support.

, 1
.
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TABLE 16 I

FREQUENCY OF FUNDING SOURCES

FOR COMPUTER APPLICATIONS (N = 394 Schools)
c.

2

Source of Funding
N.

Type of
(Percent of

Administrative

Application
Respondents)

Instructional

ti

Local 70.4% 63.3%

State 2.6 1.8

Federal (NSF, OE, other 1.1 3.1

Federal)

Local and State 19.6 21.6

Local and Federal 1.1 4.9

Local, State, and Federa: 2.0 1.0

Various combinations 1.3 1.2

(i.e., Local, State, and
LIKP

Title III; Local, State,
and Private Foundations,
etc.)

Other 1.9 3.1

4,-

4,, Total 100.0% 100.0%

In terms of the amount of dollars provided by each funding source,

the median percent of funds received by user schools from local sources

`for both administrative end instructional applications was 100 percent.

However, the mean level of funding by funding sources shows that the average

amount of funding from local sources for Admirfistrative applications was

82.4 percent and 77.5 percent for Instructional applications. Of interest

is that state funding was an important secondary source of revenue for

both types of applications (12.7 percent - Administrative and 12.5 percent -

Instructional). In addition, the 'next highest budget contribution to

Instructional computing was from title III funds which provided an average

of 3.4 percent of the computer dollars for schools with instructional"'
.

I

applications.

1.4

-;65-
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These latter figures are comparable to the 80.3 percent levels of

funding for instructional computing from local sources reported in e

1970 study. In contrast 'to 1975, however, the 1970 survey showed hat

state, federal, and other sources contributed 5.1 percent, 6.7 ercent,

7.9 percent respectively, to instructional budgets while in '75 state

funding was the second most important contributor to instructional comput-

ing activities.

Cow Outer Systems Used by Secondary Education

Types of Computers

School respondents were requested to list each computer their school

used and to indicate its maim storage capacity in characters, the type and

number of terminals, the arrangement for the computer's use (own, lease,

etc.), and the organization or institution that supported the computer

accessed by the school. In response to this series of questions, it was

found that of the 481 user schools providing this information, 73 percent

had access to only one computer, 19 percent had access to two computers,

and 8 percent of the respondents used thf'ee different computer systems.

Of the computers listed (Table 17), IBM computers were the most fre-

quently reported computing systems used by secondary schools (39.6 percent)

while Hewlett-Packard (11.2 percent) and Digital Equipment Corporation

(8.6 percent) weeE\cited second and third. The Category of ,9rogrammable

Calculators was ranked fourth on the list of computers employed-by second-

ary education. For this study a computer was defined .as "a machine that

operated under e control of a stored program," and included prograipmable

desk top calc ators that operate with stored instructions which could be

-programmed.

-66- 7.3
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TABLE 17

COMPUTERS USED BY SECONDARY .EDUCATION

(N = 659 Computers)

Type of Computer Percent of Respondents

IBM

Hewlett-Packard
DEC

Programmable Calculators
(i.e., Monroe, Educator,
Olivetti, etc.)

Honeywell
Burroughs
NCR

UNIVAC
CDC
Data General
WANG

RCA
G.E.

Xerox

Others (Litton ABS, Seiko,
Fisher, Bell, etc.)

Computer Service Provided,

Total

39.6%
11.2

8.6

6.7

6.2

5.2

4.4

3.2

2.9

1.4

1.4

.6

.6

.3

4.5

3.2

100.0%

Size of Computer

Beside providing the name of the computer(s) used by the school,

respondents were also asked to indicate the size of their computer in

terms of main memory. As shown (Table 18) the size of computers within

secondary schools varies considerably from the mini systems with 8, 12, and

16K characters of,55torage to the larger systems with over 300K characters

of storage.,,O{the systems listed, the most frequently mentioned size

was 32K of storage with 8K systems listed second and 64K systems listed

third. Evidently the gr th of computing at the secondary level is occurr-

ing over th,e spectrum of omputers available on the market to include the

mini em as well as the maxi systems.

- 67 -
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TABLE 18

STORAGE CAPACITY - MAIN MEMORY IN CHARACTERS

(N = 304 Computers)

Storage (K) Percent of Respondents

1 - 10 19.4%

11 - 20 16.1

21 - 50 20.0

51 - 100 17.8

101 - 300 18.8

300 4- 7.9

Total TUN

It would appear from the amplification study (particularly

the manufacturer's survey) that the availability of smaller computers at

lower costs for educational purposes have certainly increased over the

last five years and that their availability has effected to some degree

the use of computers at the secondary level. However, since AIR's pre-

vious study did not identify the size of computers used by secondary

schools in 1970, the exact degree of this impact cannot be determined.

From the response to the Manufacturer's Survey (Appendix 8) it would

appear that most manufacturers are attempting to provide a full range

of computers in hopes of capturing some share of the secondary school

computer market.

Terminals

In addition to listing the type of computer, respondents were asked

to list the type and number of terminals that were utilized with each com-

puter. As shown by Table 19 the most frequently mentioned type of terminal

was the teletype unit (37.9 percent of the terminals listed): In complet-

ing this item, many respondents simpli described the terminal they used

as a "teletype" without indicating a manufacturer's name or model. Other

- 68 -
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respondents provided a manufacturer's name without indicating the unit's

model type. The categorization provided by Table 19 reflects this re-

sponse pattern in that the category "Teletype" includes all responses that

indicated a teletype unit with or without a manufacturer's label, while

the remaining categories include the schools that simply responded with a

Manufacturer's name. Inspection of the listing of teletypes finds that

54 percent of those reported by schools were ASR 33s. Other manufacturers

reported by schools included UNIVAC, Hewlett-Packard, Data Products,

and Bell Systems.

Ii

TABLE 19

TYPES OF TERMINALS USED BY SECONDARY SCHOOLS

(N = 311 Terminals)

.

ype of Terminal' Percent of All Terminals

Teletype *37.9%

IBM 13.5

DEC 5.1

Western Union 3.9

Hazeltine 2.9

Texas Instruments 2.6

Remion 1.9

Olivetti 1.9

G.E. 1.9

RCA 1.6

Burroughs 1.6

Others 25.2

Total 100.0%

*54 percent of teletypes reported were Model ASR 33s

-69-
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I

.Number of Terminals

In general schools had few terminals available for th 'r use. The

median number of terminals per school (N=215-schoolsjiwas two terminals

(1.94 terminals) while the mean number was five terminals per school

(4.9 terminals). The mode or most frequently cited number of terminals

reported by an individual school was only one terminal. The ader is

referred to the evaluation section of this report for a discuss on of the

problems faced by educational systems that only have access to ne terminal

per school. The administrative bottleneck caused by a lack of terminals

appears to be the single most frequently mentioned concern of school

staffs currently using a computer to aid their instructional program.

A Accessibility of Computer Systems

Used by Secondary Schools

The Project ESE survey indicates (Table 20) that a substanti4) number

of schools (33.9 p*ent) access a 'computer by purchasing tVe frip an

outside source, such as a computer network, school system, college, or

university, while a nearly equal number of schools (30.5 percent) have

access to a computer through lease arrangements with a comkter manufacturer.

In addition, a large percentage of schools (23.2 percent) are using com-

puters they have purchased. 4

These findings are comparable to the 1970 survey. The results of

AIR's previous study showed that 37.2 percent of the schools leas d their

computer system, while 34.2 percent purchased time. Of significance is

the increased number of schools currently owning theirown computer. In

1970, 17.9 percent of the participating schools owned their computer while

in 1975, 23.2.percent of the schools in the study were using a computer

they had purchased for school operations. Though several explanations on

this shift could be proposed, one possible reason for the increase in

computer ownership may be because of the increase of mini computers and,

programmable desktop calculators purchased by schools for instructional

or administrative applications. Since mini computers are frequently

purchased rather than leased and, because mini computers provide

limited storage, this finding, combined with the fact that 35.5 percent

-70-
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of the computers used by secondary schools have main storage capacites of

20K characters or less (Table 18), give some indication of the growth of

mini computers in secondary education.

. TABLE 20

ARRANGEMENT 4FOR SSHOOL USE OF A COMPUTER:

1970 1975

' Type of Computer
Arrangement

Percent of REspondents
1970 1 97 5

(N=652) (N-853).

Time (purchases 34.2% 33.9%

Computer Leased 37.2 30.5

Computer Owned 17.9 23.2

Time Donated 10.7 7.8

Own and Lease -- * ,1.7

Time Purchased and Donated -- * 1.1

Other Arrangements (lease- * 1.8

time purchased and
donated, own and time
purchased; lease and
time donated; etc.)

Total

*Not reported in 1970

100.0% 100.0%

Consistent with the finding that individual schools for thepost part

purchase time or lease their computer system, the'0rojectCASE survey

indicates that 43.3 percent of the responding schoofs look to either the

school itself or the school system for direct access to a computer system

(Table 21). Other organizations supporting a School's computing activity

are regional computer consortiums, commercial /firms, and colleges and

universities.

71 -
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TABLE 21

ORGANIZATION(S) PROVIDING THE SCHOOL'S COMPUTERS)

(N = 674 Responses)

Organizations Percent of Respondents

School or School System 43.4%

Regional Computer Consortium 18.6

Commercial Firm 14.7%

College or University 10.8

Multiple organizations 4.5

.e., school, consortiums,
*a commercial firm; college
and nsortium; etc)

Other

Total

8.0

100.0%

In essence, the survey indicates that the resources

and support organizations available to secondary schools interested in

introducing,computer technology into their school program , but that for

\the most part, schoojs ldok to their own hool system for the technical

skills and hardware necessarykfor the admi rative or instructional use

otthe computer.

Computer Manufacturer's Survey

To amplify the survey findings concerning computer hardware used by

schools, a Computer Manufacturer's Survey was conducted. This study pro7

ides a -qualitative complement to the statistical findings of the Project

survey by illustrating several of the more prominent compute systems

th are currently being used by secondary schools.

The Computer ManUfacturer's Survey (Appendix B) was mailed to oven

80 computer haftlware manufacturers (main frame) in the United States as

identified by Datapro's Directory of Suppliers (Datapro Research Corp6a-

tion, 1974). Each manufacturer was asked to indicate whether they currently

- 72 - *
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4 1.

had secondary school customers and to briefly describe the type(s) of

computer products marketed by their firm in secondary schools. In addition,

they were requested to describe three computer systems currently in use

at the secondary level. The description included the name and location of

the school, the number of students, the administrative and/or instructional

function of the system, hardware configuration, software/courseWare in use,

,

programming language(s), and hardware and software/courseware costs. Lastly,

the manufacturer was asked to indicate and comment upon any major problems

encountered by the computing industry in assisting secondary schools to

use computers and to describe in their opinion 'the major thrust of comlipter7

based secondary education today and the trends in the computer industry

relevant to the secondary school marketplace. The letter accompanying

the survey form indicated that survey responses would be reported as sub-

mitted. Completed surveys were received from Burroughs Corporation,

Digital Equipment Corporation, Hewlett-Packard Company, Control Data Cor-

poration, and Interdata Corporation. The infornmIkion provided by the sur-

vey includes example computer systems as well as personal and corporate

.views on the problems and progress of secondary schook computing. In

general computer manufacturers see the secondary school market as a promis-

ing one that offers potential for growth and deserving of more careful

attention by manufacturers. However, the development of this marketplace

according to the manufacturers depends in part on the willingness of the

educator to assume some of the responsibility for improving the profit

potential of a coMpany's investment in this area. \Some of the problems

mentioned were the lack of customer sophistication in computer systems,

the developmencby school personnel of more open and honest interactions

with computer representatives, and the problems of limited school budgets

for equipment purchased. Significant trends in secondary school comput-

ing submitted by the manufacturers include the movement toward single multi-

use computer systems suitable for both administrative and instructional

applications; increased administrative applications and growth of instruc-

tional computing, Involving problem solving, computer appreciation, and

computer-assisted instruction; increased interest in distributed computing,

by making computer services available to many secondary schools frorp one

Centralized source; and, the better utilization of communications media,

needed to access computer systems that schools cannot afford to buy or

111.
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4 /
lease. The Treader is referred to Appendix B for the descriptitn of the

computer systems submitted by computer manufacturers and fo their specific

4 opinionsa4d comments concerning the probleAs and future f computqr-based

-,Agcondary education. .

4,

:Support Organiptions

A

As alluded to'earlier in this report, a s ondary school's use of

computer technology does not occur fndepende ly, but instead with-the

assistance of a variety of organizations, nstitutions, and commercial

firms. to gain some4insight into .0Ile m tifaceted nature of a schebl's

use of computer ttchnologyresponden s to the Project CASE questionnaire

were asked to describe-the organizations that assisted their own instruc-

tional computing program in a nonfinancial capacity by sharing their exper-

tise and computingre;Ources. The types of assistance provided include Data .

Processing staff acting as resources; facilities' computer time donated;

use Of consultants; timesharing; consultant's newsletter; sharing of '

facilities and program libraries; software; dpcumentation; training;

advisory staff consultatfon; informationtbd curriculum exchange; statewide

staff development;,instruction for leachers; and finally, advice. Schools

6 were asked to list those computer networks, colleges and universities,

and manufacturers that assisted them for each of their instructional

applications to_include CAI, Problem Solving, T 'aching Computer Science,

'Gaming /Simulation, CMI, and Guidance and Couns ling.- 7

As shown by Table 22secondary schools have and that nonfinancial

supporrfor their instructional computing efforts an be obtained from a

variety of organizations involved in computer -base instruction. Tabu-

af survey-responses indicates that-the one most prominent source

of nonfinancial technical support is the Computer Network. \shown, this
oie

support tends to be available for all types of computer applications from

CAI through Guidance and Cou6seling,

7 '

In the case of CAI,'30.4 percent of the responding schools looked.to

the Computeetwork for nonfinancial support while only 10.1 percent of

these schools loiked to a college, and 7.6.percent sought support from
4 I

computer manufacturers. The Computer Network's contribution to secondary

.4`
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school computing is in evidence for th 41.1 er applications as well. For

example:of the schools with a problem solvi applica ion who received

some sort of nonfinancial assistance, 24.6 perc t r ceived support from;'

Ccimputer Networks', while 23.4 percent of the schoo received help from

ndtworks in Computer Science, 24.7 percent in Gaming Simulations,' 45.9

percent for CMI, and 51.1 percent for Guidance and Counseling applications.

Likewise Computer Networks played a prominent contributory role for schools

that sought assistance from more than one organization. For example, 15.2

percent of the schools with a CAI instructibnal application looked to

Computer Networks and a coljege or university for programming support,

information, or advice.

0

TABLE 22

ORGANIZATIONS PROVIDING COOPERATIVE SUPPORT

AND SERVICES TO SECO4ARY SCHOOL COMPUTING

Type of Organization

No. of Schools

CAI

79

Problem
Solving

118

ClAputer
Science

150

Gaming/
Stimula-

t'ion
9)

CMI

(24

Guidalelir
a

Counsel ng

47

Computer Networks with other

schools 30.4: 24.6: 23.4: 24.7% 45.9% 51.1%

Colleges/Universities .- 10.1 16.9 19.3 14.0 12.5 8.5

Manufacturers 7.6 11.9 11.3 7.5 -- 10.6

Computer Networks, Educational 12..6 8.5 4.7 4.3 8.3 4.3

Institutions, and Manu-

facturers
-...16

Computer Networks anerducational 15.2 10.2 11.3 15.1 8.3 10.6

Institutions

Computer Networks and Manu- 8.9 5.9 4.7 6.4 12.5 4.3

facturers
---.....

.

Educational Institutions and 7.6 9.3 9.3 8.6 4.2

..

Manufacturers

Other Combinations 7.6 12.7 .16.0 19.4 8.3 10.6 1

Total 100.0M 100.0: 100.0: 100.0% 100.0M 100.0%

The findings of the 1975 'survey are in"contrast to those reported in

1970. From interviews conducted with teachers in schools using, the computer

for instruction it was found fn,1970that only 18 percent of the participat-

ing schools beoiged to any formal compu 'ter network, either in the form of ao

75 -



www.manaraa.com

/

association with a computer complex (e.g., Project LOCAL), 'TIES, DECUS,

etc.) or in terms of groups sharing information aboutcomputer applications.

However, over 75 percent of the respondents expressed that they d'd on

occasion cooperate on an informal basis wits other agencies, share c se

materials, seek advice, conduct site visits, visit other Schools and in

one instance write a joint proposal for funding their computer pro ,ram.

Evidently over the last five years schools have found it necessa y

and productive to make bettet: use of existing resources in a more form .1

and cooperative way. rn essence, the growth of computer technology in the

schools as evidenced by the Project CASE survey may h ,- been p

110l: which are

y

advanced by the service provided by these many organ, e

making computer technology a reality for many individua ools.

To illustrate the extent of this cooperative fo ', the organizations,

institutions, and commercial firms, etc. that were sted by respondents as

those providing productive assistance to thetr school have been tabulated

and are presented in Appendix C, entitled "Orgapizations Cu perating in

Secondary School Comp n .P

Since thewhari g of facilities, resources, etc. frequently occurs

between a school and anOnstitution within the same state, the individual

organizations have b n' lassified by state and by the instructional appli-

cation they support. ith this summary of cooperative organizations, the

reader will be able to identify networks, schools, colleges,i'and Commercial

firms within a geographic region that are currently assisting secondary

school instructional computing.

-4,

Assessment of Instructional Computing at Oft Secondary Level

Statl,of Program..Evaluation

Principals of schools with instructional appljlation were asked to

provide an assessment of their school's instructional computing program.

Respondents were requested (1) to indicate whether a formal evaluation

had been conducted; (2) toksummarize the findings of the-study, if completed;

(3) to discuss any problems encountered in the'school's instructional '
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application(s); and (4) to describe how the use of the computer had affected

the overall instructional program.

Despite the current emphasis in education on evaluation'and a greater

awareness of the "accountability of the educator," few schools have formally

evaluated their instructional computer-based program. In fact, (Table 23)

71.5 percent of the schools have not evaluated:-their computer-based instruc-

tional program, while only 12 percent have conducted some typo of assess-

ment..Of interest, however, is that 16 per6ent of the schOols did report

evaluations were currently in Progress in their schools.

TABLE 23

STATUS Of_ PROGRAM

EVALUATION OF SCHOOLS' INSTRUCTIONAL
COMPUTER APPLICATION

(N Schools)

Status of Evaluaiqn Percent of Respondents

The program has been evaluated 12.0%

The progrm has not been evaluated 71.5

The evaluation is in progress 16.0

The status of an evaluation is
not known

0.5

In general respondents"kwhether they had conducted a formal ev,a3uation

or not) considered that their instructional computer applications wer4

beneficial to the courses where used, particularly in math and science,

and for many the introduction of, the computer has had beneficial

impact,on the entire'instrucAbinal program. As one respondent indicated:

"Particularly in math and science, the applications have grown to a truly

,
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indispensible point, where the computdr has become a used and useful tool

in augmenting, enriching, and implementing the curriculum."

Evaluative remarks concerning the use of the computer in the classroom

submitted by principals were collated on over 30 typewritten pages. Seven

topics were ofpajor concern. They included (1) student motivation; (2)

student achievement; (3) teacher reactions; (4) the management of instruction;

(5) new curriculum; (6) the problem of accessibility; and (7) instructional

materials.

Student Motivation

As was the casein 1970, the findings of the 1975 survey clearly show

1.; that students who have the opportunity to use the computer to aid, augment,

or enrich their learning experience have noticeably higher levels of moti-

vation toward their subjects (particularly in math and science) after the

introduction of the computer into the classroom. As one principal indi-

°bates: "Our computer terminal.has revived the scholastic interest of some

students that seemed to have lost interest in learning. It has been very

beneficial to advanced math and science students by eliminating dull

calculations and by opening new avenues of learning and cdHosity. It

has provided aljmited but secondary method of ..eview and practice of items

not fully mastered in the classroom. It provides, in certain subjects, a

self-diagnosis of achievement difficulties. Simulations have enabled the

student to learn by his own choices, experiences, and decisions. Our ter-

minal als14kerves as a much needed tool for our data processir(g course

which in the past,was accom ?lished by batch professing and fipld trips."

In general, respondents felt that the computer in the classroom has

turned on a lot of turned-off sients in mathematics while at the same

time providing much needed instruction for slow studdnts and a challenge

A . to faster students., The computer in the classroom increases student

interest, enriches existing programs, and motivates students at all levels.

With the aid of the computer, students tend to do extra work in math and

in their sciencecourses. Apparently educators have found that the com-

puter is highly effective not only as'an enrichment activity for gifted

students, but also for those(students of average and below average ability

who want to successfully master mathematical concepts. From Pie student's
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point of view, the advent. of the computer in the classroom has been a

highly acclaimed success.

Student Achievement

Beside increasing student motivation for math and science, computers

in the classroom have yielded gains in student achievement. One principal

.stated that students in computer-based algebra classes scored 11 times

better than the students in the regular algebra classes when measured by

the improvement in math scores from pretest to posttest. Another principal

reports that the computer has improved the academic quality of the instruc-

tion by expanding the scope of courses, by allowing teachers to handle a

larger number of students and by permitting more indepth and creative

student projects. Though the last chapter on the effects of computer-

based instruction on achievement has yet to be written, the pri, cipals

responding to the Project CASE survey felt that the computer i the

classroom has greatly improved the math and science achieveme t of their
1

students and that students tend to learn more rapidly when provided direct

experience in programming and machine operation.

Teacher' Reactions

Principal comments related to teacher reaction t/ the computer in the

elassrooni were considerably less frequent than those citing effects on

students. In general, these`-comments tended to reflect that many teachers

seem to passively accept the existence of the computer but as yet have

been reluctant or unable to utilize the computr within their own'classes.

These reports are mixedohowever, for while one principal states that his

teachers haven't been changed by the availability of computer, in another

school the presence of the computer has made the staff, more aware of vari-

ous approaches to teaching beside the one they are using in the classroom.

OR response from a teacher, indicates his mixed feelings toward com-

puters in the classroom when he(says: "A few students become computer

bugs. They spend a great deal 1f time with the computer and develop a

strong talent. It supportS a fbt of the math material we teach, i.e.,

related rams [but] it takes time away from Istudying'the textbook. My #

classes are lways further behind than classes that don't bother with it.
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[But] More teachers have become interested. Slowly, more will use it."

Obviously, the key to diffusion of computer technology for instruction is

the classroom teacher. In those instances where the teacher is motivated,

computer applications are well accepted. As one principal reports: "We

have had a faculty so enthusiastic that at coffee time when the shop talk

ifsed to be football or salary schedules, you now find mostly computer talk;

i.e., 'what's wrong with my program' or 'I did this today on the computer.'

Next year when we offer a computer class to our students, I can see strong

support from our faculty since most are applying it to their specific

classes." Evidently with skill and conf dence in the use of computers,

teachers of-other subjects will begin to se the computer to augment, en-

rich, and aid their own course o

ManagemerA Of''lmstruction

One way that educators havoeffectively used computers has been as a

tool for the management of the instruction. Principals report that the

'computer'has relieved teachers from clerical work and allowed them more-

time for planning and teaching; it has helped teachers "standardize"

teacher -mde tests, and it has aided the management of students through

individualized programs of study. In this latter use, the computers per-

mit the teachers to individualize the instruction by identifying-student

deficiencies and By planning curriculum accordingly. In this way students

are given more freedom and a chance to dO something on their own such as

earning a license to operate the computer. In addition, the computer makes

possible the freqUent rescheduling of teachers and students in flexible

modular scheduling programs and permits a closer analysis of student achieve-

ment by the teacher at each instructional, phase. In addition, the computer

has been effectively used for grading and in the development of more read-

able and accurate report cards.

New Curriculum

One significant and recurring observation reported by principals is

that the computer in the classroom has stimulated the development of more

creative and higher levels of instruction. With the computer, teachers'

80 -
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are able to present concepts (particularly in math and science) in greater

depth while students are able to solve more complex problems. The computer

has prompted interdisciplinary programs in math, science, and business; it

has permitted teachers to concentrate on scientific principles rather than

computation; it allows students to solve theoretical problems using inter-

active methods; and, has prompted in math departments a shift of emphasis

to such topics as numerical methods, approximations, matrix theory, base

number systems and theoretical applications through simulations.

According to these principals, the. potential of instructional comput-

ing is just beginning to be understood by' secondary educators and as one

principal succinctly said, "They [computers] are opening up new fields of

study that are quite vast--so vast'that it's hard to tell where to start."

Accessibility

Though the computer has shown to be a worthy addition to an instruc-

tional program, especially in math and science, the greatest problem cur-

rently facing educators is fully utilizing the computer to which they

currently.have access. Because of its demonstrated impact on improving

instruction, and its ability to stimulate student learning, computer ter-

minalsminals and computer time are in high demand. Obviously, simply introducing

a computer capability into a school is not enough. Once operatipnal, and

after staff and students have used the system, more than one or two termi-

nals are needed to meet the needs of a ?majority of students attending user

schools.

Most of the survy respondents indicate that their major problems

with instructional computing-ITT-caused by limited personnel time and the

lack of terminals.

Usually schools report that the one or two terminals available in

their school 'F're used most frequently on a one-to-one student/basis.

Given the constraints of fully loaded student schedules, few study-hall

periods, and a generally, high level of student demand, an individual's

access to a terminal is restricted. Despite att Ots to operate the system

for longed hours (one school reports their co puter system operates from

7:30 a.m. to 9:30 p.m. every school day), bringing the terminal to the
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classroom rather than bringing tHestudent to the terminal, and having

more than one student access a terminal at one time, the current situation

prevents meeting the learning needs of the majority of students by denying

them accessibility, by retarding the growth of teach47developed programs,

and by short-circuiting attempts to introduce the computer to other

teachers.

1- Underlying the problem of accessibility is the lack.of money. For

computer applications not only to survive in secondary education but also,

and more importantly, to thrive, more school resources are needed to sup-

port computer-based education. Current computer users need .substantially

more financial support than, that currently received to sustain and

to expand their efforts beyond math problem solving or science simulations.

Setondly, for instructional computing to grow, additional instructional

personnel are required to not only monitor the use of the computer but

also to develop(the system's full capability. Few schools, it appears

recognize that teachers involved with puter application should be pro-

vided the necessary release or co ensatory time to incorporate the com-

puter into their instructio program or to train other teachers in its

use. In support of thiitargument, the Project CASE survey indicates that

87.9 percent of responding user schools (N=373 schools) do not provide

teachers release time for computer application while only 12.1 percent do

provide "comp" time to the staff670r their computer-based instructional

efforts. Of those schools providing release time for computer applications

activity, the median amount of release time is threefdays per month.

/Though local support is available for a school to access a computer
4

system, current funds are not sufficient to fully support the instructional

demands created by computer-based education. Judging from the results of

the survey, school administrators who do support the introduction of the

computer into the schooT's program fail to understand that once the iniest-
i^

ment is made, the school',s program cannot go on "business as usual."

What is ignored is that unlike many instructional innovations (m/vie'pro-

jectors, overheads, etc.) that simply' satisfy an instructional need, the

computer not only meets a previously defined learning need but alio be-
.

cause of its tremendous information storage and retrieval capability,

stimulates'the creation of a new level of demand, both on the part of

students and teyhers knowledgeable in computer technology.
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Instructional Materials

Beside the problem of time and money, principals recognize the need

for better and more resource materials for computer-based instruction.

Though the priority of computer-based learning material has been recog-

nized as an obstacle to the growth of instructional computing (Hunter,

Kastner, et al, 1975), respondents to the Project CASE survey view die

problem of instructional software and supplementary course materials as a
. ,

secondary problem to the terminal dilemma. In general, when this problem

was cited by1a respondent, the comment usually referred to the lack of

appropriate text material for their courses rather than software/courseware

considerations. A common complaint was that texts were either too diffi-

cult (t ge in scope), too easy (too small in scope), or simply not

in existence. In several cases, however, explicit reference was made to

the fact that not enough curriculum was currently available to choose from

and that too litt e support from local, state, or the federal government

was available to wr r e quality computer-based curriculum material. Obviously,

the impact of the problem has been limited because of administrative bottle-
.

necks that limit student accessibility to computer-based instruction.

Other Problems

Other problems that concerned educators were the recurrent problems

of hardware and occasionally software malfunction, trcher reluctance to

participate., and the problem of accessing computers,(primarily for batch

processing) not located at or near the school. In particular, the'slow

turnaround time (24t418 hours or more) between job submission and job re-
.)

turn has proven td be demotivating and frustrating to students developing

initial programming skills.

In

responden

instruc

impact

school

mmary, as indicated by the evaluative comments submitted by

, instructional computing is working effectively within the

al programs of many schools, but is having somewhat limited

he totalwschool curriculum. Though each year more and more

introducing computers to the curriculum, a large number of

students are still hot utilizing this device toatd or guide their

learning. As one school principal observed, the problem of student access
.116eabr
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became so critical that his school discontinued their use of a large,

central computer system in favor of equipping each student carrel in the

math classroom with programmable desk top calculators. In this way each

student gained programming experience and had available the calculating

power when he or she needed it, without the delay and frustration of

waiting for the terminal.

One could conclude that if funding does not bec e available to sup-

port the use of computers within a school's educat :nal program, other

instructional alternatives, such as the desk top calculators that are

equally promising but less frustrating and more cost effective, may be

education's solution to the instructional problem.

J /

/
/

/

/
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SUMMARY AND CONCLUSIONS

Major Findings

The study provides both a quantitative and qualitative review of the

extent and nature of computer use in secondary schools. With a primary

focus on instructional computing, the study shows the growth of secondary

school computer applications since the previous study in 1970 and explores

the current state and future of instructional computing at the secondary

school level.

Specific key findings are:

4.

O Since 1970 computing in secondary education has steadily-
increased with 58.2 perc4nt of the schools who responded

to Project CASE survey indicating they are currently
using a computer for administrative and/or instructional.
purposes (34.4 percent in 1970).

O The trend is toward more fully using the computer. Of

schools using computers, only those using them for both
administrative and instructional uses increased from
1970 to 1975 (26.2 percent to 37.5 percent). The per-

centage of schools using computers for administrative or
instructional purposes dropped from 1970 to 1975 (62.5

percent to 54.1 percent tor adMinistration; 11.3 percent

to 8.4 percent for instructional).

O Given the findings concerning the growth of secondary school
computing for the last five years (1970-1975);'and with the
assumption that the current rate of adoption of computer
technology itl the schools (4.8 percent/year) will continue,
it can be projected that within the next decade every second-
ary school in the Country will have access to a computer
system for some type of administrative and/or instructional

application.

O Respondents indicated that using the computer as a "Problem
Solving Tool" and as a subject area for "Computer Science"

courses were the most frequently utilized instructional
applications in secondary education.

O schools using computers CAI has increased from 8.4 percent

in 1970 to 13.8 percent in 1975.

0. The predominant instructional use of computers in 1975 is,

still for Mathematics.

O With regard to administration the most frequent uses of the/

computer are for Student Accounting and Resource Management.

/ - 85
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O The BASIC language has become the predominant computer
language for instructional computing.

),) 0 Schools who used computers tended to be larger than non-
user schools (median number of students 1000 versus 400).
The size of the user schools, however, is smaller than
1970 when the median number of students was 1347.

O The current survey indicates that over 90 percent of the
funding for educational computing at the secondary school
level comes froM local and state sources.

p
O Despite the growth, in computing activities there was

virtually no change since 1970 in the relative amount of
'the operating budget spent for instructional computing
($0.18 per $100 of school expenditures in 1975 versus
$0.17 in 1970).

Computers in Education

Though the use of computers has not as yet .been universally intro-

duced in every school, the adoption of computer technology in secondary

education has been both steady and stable with mci)le and more schools

accessing computers each year while fewer schools are terminating a pre- .

vioUsly established computer appliCation. Thus, despite generally rising

costs for school operation and tight budgets, individual school's and

school systems are committing locally generated educational dollars to

computerize their information management systems and to enhance the qbality

of their instructional prograts.

Though the continued growth of computer-based. education seems assured,

the specific future of instructional computing is unclear. Based upon the

growth over the last five years (197071975), it is projected that within

the next decade the majority of secondary schools in the country will have

some type of instructional computer-based application. While earlier

consensus studies of computer-based instruction (Luskin, 1970; Doyle and

Goodwill, 1971) predicted through Delphi techniques that the majority of

/secondary schools would have ba by 1985, the Project CASE data indicates

that by 1985 no single computer-based instructional application (e.g., CAI,

or Problem Solving, or CMI, etc.) is likely to be fold in the majority of

secondary schools. Instead, it is expected that the current trend toward

diversifieeinstructional computing will continue. ii though the survey

indicates an increase in the number of schools using V4 and Gaming and

Simulation it is highly probable that Computer Science and
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Problem Solving will remai prominent instructional applications through

the next decade. Without a dramatic technological breakthrough in the

capability and costs of computer hardware (to include terminals), availa-

bility of software, and without a significant change in the independent

nature of secondary schools, it is expected that over the next ten years

secondary education will continue to use the computer-based instructional

application that best meets an individual school's instructional needs.

Related to this issue is a school's motivation for initiating,a com-

puter application. Over the last five years the computer has to a greater

degree bee; introduced into the curriculum to not only enhance the instruc-

tional experience of more able students, but also as an effective instruc-

tonal tool to meet the learning needs of students with both average and

loWer abilities or with disadvantaged backgrounds. There has been an

increase of "computer literacYlicourses in which schools have initiated

an introductory computer course so that all students can become familiar

with the advantages and limitations of computer technology. Other examples

include CAI math and reading for less able or disadvantaged students,

computer programming classes for nonacademic students, and the introduction

of programmable desk top mini computers into math departments for use,by

all students studying mathematics at various levels. It can be expected

that this, trend will continue and that more secondary school students will

experience computer technology in one form or another as an integral part

of their secondary school experience.

Problems Ahead
0

Despite the general good prospects for computer-based education, the

future of instructional computing is intimately related to the resolution

of many problems that face those secondary educators who wish to initiate

or expand their instructional computing activities. Many of these barriers

have been described by other researchers (Anastasio and Morgan, 1972;

Carnegie Commission, 1972; Zinn, 1970). In general, the problems involve

system costs, the exchange of information, utilization of available re-

sources, and individual and institutional receptivity to\ifinoOktion. Based'

upon the Project CASE survey experience, it call...be said that few solutions

to these problems appear on the immediate horizon.
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A major problem tied to future growth is fund availability. Despite

the reality that specific instructional computer systems, especially mini-
,

systems are becoming available at low cost, the initiation and expansion

of instructional computing is being jeopardized by inadequate funds. Though

the survival and expansion of instructional computing has been made possible

primarily by local funding, the investment of local school systems in

instructional computing tends to be quite modest. As a result, expansion

of computer applications into the other disciplines beyond Math and Science

has been hampered. Funds for additional hardware, increased language

capabilities, more terminals, software development, and greater faculty

involvement have been limited by the economics of local school district 411'

budgeting. Obviously, if instructional computing is to survive and,

more importantly, thrive within a school or school system; additional

funding will be needed. As education's investment in its own computing

future increases, the market potential of instructional computing at the

secondary level will substantially increase, bringing with it renewed

support from private enterprise, federal, and state government.

The second problem facing secondary education is the relatively

isolated nature of instructional computing at the secondary leyel. Though

the Project CASE survey shows that many schools today have some type of

formal cooperative arrangement with other computer-interested organizations,

the majority of schools are operating within an information vacuum.

Despite the volume of professional publications, user groups newsletters,

and professional meetings that serve as major mechanisms for information

dissemination, many schools or school systems are still "reinventing' the

wheel" with their development of uniquely tailored software or software

systems. Though previous calls have been made for a centralized national

clearinghouse for instructional users, most recently by Seidel and his

colleagues (Hunter, et al, 1975), there appears to be little in the way

of an enduring and concentrated effort in that direction. Though it can

be'said that the learning experience of "reinventing the wheel" may be

quite valUable for a school, nonetheless it is a costly adventure in

terms of time, dollars, and personnel. It is precisely for these reasons- -

cost, efficiency, and effectiveness--that one would expect that a sharing

of retources, expertise, program libraries, and information through an active

clearinghouse would enhance the productive movement of educational computing.
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The third problem concerns the rather narrow base of educational

computing activities. Over the last five years instructional computing

has survived and grown primarily due to the personal investment of a hand-
.

ful of individuals located in schools and colleges throughout the country.

As it was in 1970, instructional computing within a school is still the

responsibility of one or two individuals who have committed their own

time, talent, and energy to the introduction of the computer. Anto their

school's educational program. Although valuable assistance has been pro-

vided by consortiums of computer users (Project Delta, OTIS, Dartmouth

School Project, TIES, etc.), the individual teacher or ,administrator is

still the mainstay of instructional computing at the secondary school

level. Despite the advances made to date, the expansion of initructional

computing in the future will depend upon the involvement of a larger

number of individuals both inside and outside the school system. Some

indication that such support is available is evidenced by such innovative

developments as the "Peoples Computer Company" which is a storefront

computer center offering computer literacy courses for school age children

and adults. Other organizations that are creatively introducing computers

to children are the Hennepin County Library (Minneapolis-St. Paul), The

Science Museum of Minnesota, the Science Museum' Associatin of Roanoke

Valley (Roanoke, Virginia), and the Oregon Museum of Science and Industry.'

These institutions are offering computer experiences (computer literacy

courses, programming, teletype activities for eTbit evaluation, etc.)for

library and museum patrons (including school age children as well as

other visitors). Through such efforts of concerned librarians and museum

administrators, the complex world of computer technology has become an

understandable reality to many hundredS of students and adults served by

these organizations. Consistent with Ivan Illich's (1970) Deschooling of

Society and Silber's (1972) Learning System,t both of which view the entice

community as a learrilthg resource, these innovative efforts are indicative

of the many new partners in education available to the public school

system. Though at present these community-based computer resources are

limited, their potential benefit for instructional computing isrg'reat.

Just as schools utilize the advantages of computer consortiums today,

secondary education in the future may find it profitable to establish

more cooperative links with other community-based institutions to share
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resources, expertise, and compute facilities to help meet the learning

needs of their students. The Pro ect CASE survey data ipdicates that

secondary schools currently access computer capability from a variety of

resource organizations, including oth public and private institutions.

With today's technologically sophi ticated terminals and communications

media, a school's access to one or more computer systeMs is limited only

by its resourcefulness in identify ng and utilizing existing community-

based computer systems. Through s ch cooperative interaction with other

community institutions, secondary ducation will be able to provide

students with an ever increasing variety of educational experiences.

The fourth and final problem /confronting secondary education comput-

ing involves individual and institutional acceptance of computer technology

as an instructional medium. As Oidenced by its history, the adoption

of any innovation in education is an arduous process involving many years

of effort which fhquently resulis in little, if any, impact on the oper-

ation of the educational system. It has been stated that introducing t

a new innovation to education is frequently like adding a new piece of

chrome to an old and outdated automobile. ',It makes the auto look new but

it certainly does not improve its performance. Even the introduction of

a relatively straightforward and nonthreatening innovative teaching

strategy takes several years. Hall and Rutherford (1975) report that the

adoption behavior of teachers to "faculty teaming" can take Oom three to

five years. They submit that this time interval permits the teachers to

move from being concerned with how the innovation affects or interferes

with their own lives to the point of fully considering how the innovation

helps their students. In general, the process of diffusing innovation

within education has few hard and fast rules (Widman, 1975).

When dealing with an issue as volatile as computer technology the

problems of educational innovation become even more complex. Concerns of

individual teachers, administrators, entire institutions, or the community.

that the computer will take over the school-should be addressedTh

straight-forward fashion. The benefits and limitations of cumf)Uter-based

education should be fully and realistically discussed. It/Should be

made clear that despite the computer's vast information storage and re-
/

trieval capability, the student will not become the servant of the machine.
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Educators responding to the Project CASE survey report that the use of

the computer tends to broaden the educational program and not limit it.

Moreover, these educators indicate that the introduction of computers

into the educational process does not stifle creativity and promote con-
.

formity but instead stimulates teachers and students to seek hew and more

effective ways of making the computer work for them.

If were to fully realize the potential of computers in educati9n,

more effort must go into the dissemination of information about computers

to administrators, teachers, students, and parents. It is not enough for

those involved in computer applications to exchange information among

.themselves. They must be prepared to help others discover what they have

learned from experience--that computerscan make education a richer, more

individual, and more human process.

4

a
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Appendix A-1

N

A SURVEY OF.
COMPUTING ACTIVITIES

IN SECONDARY
SCHOOLS

This survey is being conducted by the American Institutes for Research under a grant from the Education
Directorate, National Saience Foundation. Our objective 4 to obtain accurate information about the na
ture and extent of computer usage in American secondary schools today. We feel this can best be accom

plished by securing information directly from the schools.

Please respond to the survey whether or not your school uses computers.



www.manaraa.com

GENERAL INSTRUCTIONS 44

The focus of this survey is on administrative and instructionarapplipations of computers
in secondary education. Td accurately determine the nature and extent of computer usage,
ydur response is urgently needed WHETHER OR NOT YOUR SCHOOL USES COMPUTERS.

The survey is divided into five sections:

Section A General information about your school
Section B Checklist of specific computer applications

."Section C Computer budget
section D Computer hardware
Sectioti E Instructional applications

Please use the following procedures when completing tpe questionnaire:

If your school does not use a computer (see definitions below), complete only Section A
If your school uses a computer for administrative purposes, complete Sections A, B, C, and D

lf your school has one or more instructional applications, complete all five sections (A-E).
Please answer all questions. When a attiestion is not applicable or when information is

not available, check (/) N/A.

Although the survey has been sent to the school principal, it may be advisable to assign
each section of the questionnaire to the staff member most knowledgeable in that area of
the program. One person could then coordinate the completion of the questionnaire and be -
responsible for its return.

DEFINITIONS

In order that,all respondents may have the same frame of reference in answering the
questionnaire, "computer usage" is defined for the purpose of this survey.

What is a computer?

*--Por this study, I computer is defined as a machine that operates under the control of
a stored program. Tkie term "computer" includes the central processing unit, auxiliary storage,
communication links, and all peripheral equipment.

The programmable desk top calculator is to be included, but only when it is operated
with a stored program. Electronic accounting machines are specifically excluded from this
definition.

Access to the nomputpr

To be included in this study, the computer may be accessed in any or all of the following
ways:

computer physically present in the school

terminal in school, connecting with computer at any location (e.g., a network
of schools on a time-shared system)

computer facilities located near the school

computer services provided by the school system (e.g., scheduling, payroll, etc..)
.;;

For further information, please contact:

Dr./William Bukoski, Jr.
Anierign institutes for Research
3301 New Mexico Avenue, N.W.
Washington, D.C. 20016
Telephone: 202/686-6800 or 686.6859

2 Vii;_lt
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Section A. GENERAL INFORMATION

A-1 Name of individual to be contacted concerning this
questionnaire:

A-2 School telephone number
area cods

A-3 School name

If the address shown on the mailer is incomplete or
incorrect, please provide correct information below:

street

City state zip code

A-4 What grade levels are included in your school?

Grades

A4 Type of sihobt--.._

Academic El Comprehensive

vocational. Other (specify)

through

A-6 Current type of,ingetidliel,program

Cliises are scheduled for group instruction

ElThe instructional program is individualized

Other (describe briefly)

A-7 Current Enrollment

under 100

100-299

C1300-499

500-799

800-999 N.,

000-1499

A 11 If YES, what specific application (s) is made of the
computer?

Administration only (student accounting, pay
roll, planning, etc.)

Instruction only (EDP courses, CAI,-CM I, etc.)

Both administration and instruction

1:1 N/A

A-12 If your school previously used a computer but has
stopped, please indicate the reason:

Insufficient funds

Ineffective computer system (specify)

Experimental project ended

Lack of qualified staff

Other (specify)

N/A

A-13 How was the computer previously used?

1: Administration only

Instruction only

Both administration and instruction

A" Ell N/A

A-14 Does your school intend to initiate one or more
new computer applications within the next year?

yes No k

A-15 If YES, how will the', cornputer beused?

Administration only

Instruction only

Both instruction and administration

N/A

A-8 Number of full time teachers in your school

A-9 If applicable, what percentage of last year's graduating
class continued their education?

College

Technical School

Community College

N/A

A-10 Does your school currently have access to a computer
for either administrative of instructional purposes:*

Yes No

A 16 I -i,,ate the anticipated funding source for
the n application(s)

U.S. Office of 'Education

ElNational Science Foundation

Other federal agency (specify)

State

Local

N/A

Private foundation (specify)

Other" (specify)

If your school currently uses computers, please go on pio.
to Section B on the following page.

If your. school does not currently use a computer, you
have provided all the necessary information. Please
fold and staple the questionnaire as directed and ail

3P.'s it to us. Thank you for your help.
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Section B. COMPUTER USES

This section describes specific instructional and admini
strative applications of computers in secondary schools. Please
indicate (i) the type of computer application(s) currently
included in your school program

INSTRUCTIONAL APPLICATIONS

B-1 Computer assisted instruction (including
drill and practice; tutorial and dialogue
modes using programmed instruction)

B:2 Computer used as a computational aid
(for problem solving in subjects such as
mathematics, science, economics, etc.)

B- Teaching computer science or
data processing skills (including the prep-
aration orlillput, machine operation, pro-
gramming and systems analysis skills)

B-4 Gaming and simulation of real-life
situations

B-5 Computer managed instruction (including
diagnosis of student learning needs..and
prescription of individual instruction)

B-6 Guidance and counseling (including aca-
demic guidance, occupational counseling).
Test scoring and analysis by a commercial
test publisher should not be reported as'a
computer application

B-7 Any other instructional application
(please specify)

ADMINISTRATIVE APPLICATIONS

B-8 Student accounting (including student
schedules, student records, attendance,
grades, report cards, etc.)

B-9 Research and evaluation of teaching
methods, curriculum materials, etc.

B10 Resource management and planning (includ-
mg maintaining personnel and financial re
cords, projection of enrollments, transporta
tion, scheduling, etc.)

B11 Any other administrative application
(please specify)

LI

LI

LI

LI

LI

LI

4

Section C. .BUdGET

Please provide the follo4g information about your
schools budget and source of funding for computer apple
cations. If this information is not available, check (/) N/A,

C-1 Your school's total annual operating budget

Amount $

C-2 Your school's annual budget for computer
applications

a. Administrative
applications $

b. Instructional
applications

N/A

N/A

N/A

C-3 Percent of annual computer budget by source of
funding and by application

Administrative
applications

Local

State

National
Science
Foundation

Title I

Title I I I

Other Federal
(specify)

Private Founda-
tions (specify)

Other (specify)

TOTAL

Instructional
applications

N/A 0 N/A 0

%

100% 100 %
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Section E. INSTRUCTIONAL APPLICATIONS

This section of the survey deals with each of your school's
Instructional Applications.of the computer. As a reminder, each
application is defined in Section B, page 4 of this survey.

On the chart on the next page, please describe how the computer
has been incorporated into your school's instructional program. Please
chetk ( b/ ) N/A if your school does not have a particular application.

. For each computer application currently used by your school,
please indicate the following: 4,

A. Specific subject area(s) of instruction (algebra, geometry, chemistry,
etc.). For a guidance and counseling application, describe the-speci-
fic use of the computer (e.g., to develop student profiles from diag-
nostic tests, etc.).

B. Grade level for each subject area.

;
C. Number of classes in that subject area using the computer out of

the total number of classes in that subject area and grade (e.g., 1
tentn grade geometry class out of 3 use the computer = 1/3).

D. Total number of students currently participating in the course using
the computer.

E. Total number of teachers directly involved in the course using the
computer (i.e., writing programs, lecturing, running programs, etc.).

F. The length of the course. If the course has a fixed length indicate
the number of weeks the course is in session and place an "F"
for fixed length beside the number. If the course is individualized,
indicate the average amount of*time eeded by students to master
the material. Place an "I" for individ struction after this
number.

G. The average number of hours of connect time per month used by
students and teachers working in the course.

H. The average number of batch jobs run per month by students and
teachers working in the course. i

I. The programming language for the application.

c

41 oit

---Zi

(

...

I
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E-1. INSTRUCTIONAL APPLICATIONS

Please complete Sections A-I of the chart
acgprding to the instructions,on the pre-
vious page. Remember to check ( it) N/A
if your school does not have a specific ap-
plication (i.e., CAI, CMI, etc.).

A
Subject area(s)

E F H I

of
-0

7-.0,c, 4,0

Indicate ( I) programming
language

c-t
,4'
'4"

.

.$?'A
44'1

.11'

13'
0.)

L'

t

Other (specify)

Computer
isted

i truction

N/A

,

t

.

-

I
.

4

Computa-
tional aid
in problem
solving

N/A -

. ,

, i
.

.

,

. -

.

Teaching corn-
puter science
or data proces-
sing

N/A

i
.

.
.

.

A .

e ,
#

Gaming and
simulation

N/A

..

. .

.

Computer
managed
instruction

N/A III
.

.

4

Guidance
and
counseling

N/A

i

_

Other
(specify)

/

If additional space is needed please xerox ttie form, complete and attach to this questionnaire
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E2. COOPERATIVE S 'PORT OF COMPUTER APPLICATIONS

For each computer application efly descr the type of cooperative support (non financial) available from other sources.
Support could include sharing o omputer facility= , staff, information, program libraries, etc.

ources of cooperative support (specify type of support)

Computet
Applications

Commuter network
with other schools

.

Educational
institution

.

w

Manufacturer Other (specify)

Computer
assisted
instruction

N/A

.

Computational
aid in problem
solving

N/A

Teaching com-
puter science
or data
processing,

N/A
.i.

Gaming and
simulation

N/A

Computer
managed
instruction

N/A .

///
/

Guidance
and
counseling

N/A

\ /// ,/

Other (specify)

N/A

1

,

E-3 Are the teachers participating in instructional
cdmputer applications provided release time for
their computer related activities (i.e., release
from ordinary teaching duties)?

YES Average amount of release time per
teacher per month

Number of days

[1:1 NO

E4 How many members of your staff (including
teachers, counselors, and administrative person
nel) have had formal training in the use ?f corn.
puters?

Number of staff

Q

E 5 Indicate ( d I the type of organization(s) that
conducted and/or sponsored this training.

Source of TrainIng

National Science Foundation

College or university

U S Office of Education

Technical or computer school

Computer manufacturer

Other (specify)

-N/A

..S.A.)

/Type Of Support

Conducted Sponsored
trammg traming
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E -6 Who prepares software (programs, system E 9 Briefly describe any problems encountered
documentation, etc.) for your school's by your school in using computers lor in-
computer application(s)? Check ( structional purposes.
all appropriate boxes.

Teachers in your school

0 Teachers from other schools in
your school system

Commercial computer firms

(specify)

Students

0ther school systems

0Colieg-es and universities

Publishing companies (sped I

0ther (specify)

E-7 Hive your school's instructional computer
applications been evaluated?

1,-- YES NO

Evaluation in progress

dr

E8 If YES, briefly describe the main findings E 10 How has the use of the computer affected
of the evaluation. your instructional program?

44.4r.

Thanks for taking your valuable ,time to complete this questionnaire.

Now here comes the easy part just fold, staple, and mail to us.

Thanks again
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Dear Principal:

Appendix A-2

AMERICAN INST.ITUTES FOR RESEARCH
WASHINGTON OFFICES

3301 New Mexico Avenue, N.W., Washington, D. C 20016

Telephone: (202) 686.6800

October 7, 19

The expanding use of computers in secondary education is a subject of
interest for federal, state and local educational agencies. What is required
Is current and factual information concerning computer usage in secondary
schools to guide planning and policy decisions so that appropriate programs
can be established that reflect the nations educational priorities.

In response to this need, the American Institutes for Research under a
grant from the National Science FAndation is conducting a nationwide survey
to learn more about the nature and extent of computer usage in American secon-
dary schools. From thp more than 23,000 secondary schools recorded in the
School Universe File developed by the National Center for Educational Statis-
tics, over 5,000 schools have been selected by scientific random procedures
for this study. As one of these schools, the American Institutes for Research
invites you to participate by completing the enclosed questionnaire.

Since the' major purpose of this study is to determine the extent of compu-
ter use on a national level; it is essential that each school respond regard-
less of that school's current use of the computer. PLEASE COMPLETE THE QUES-
TIONNAIRE EVEN THOUGH YOUR SCHOOL MAY NOT CURRENTLY USE A COMPUTER. NON-
USERS NEED ONLY COMPLETE SECTION A OF THE QUESTIONNAIRE. To determine the .

current level of computer use, all data will be aggregated for analysis and
reporting purposes and no comparisonsrbetween schools will be made. -With
your cooperation the data generated by the survey will be complete and valid
and will provide a sound basis for projecting at,the national level, the extent
and scope of computer use in the secondary schools.

Though the survey requests information that is generally available from '

various members of your staff, there may beinstances when the Office of Super-
intendent of Schools could be of assistance, For'this reason, your Super-
intendent has been notified of the survey and invited to participate in the
study and provide ay'assistance you may need to complete the questionnaire.

Thank you for your help in assembling this much needed information. A
report of the survey findings will be made available to you upon request.

ALK:cg

Encl.

Sincerely yours,

ARTHUR L. KOROTKIN,
Principal Investigator

Ir Communications Research Group

A-111.a.
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Appendix A-3

AMERICAN INSTITUTES fOR RESEARCH / 1 New Mexico Avenue N w JVashington C 20016 Telephone 202/686.6800

PROJECT CASE
Computing Activ es
in Secondary ducation

A-ithur L. Koiotkin, Ph.D
Principal Investigator,
American Institutes
for Research

William J Bukoski, Ph.D
Project Director, American
Institutes for Research

Advisory- Board,,

F Atchtson,-Ph.D
---Senior Computer Scientist

National institute of
Education

Truman Botts, Ph.D
Executive Director,
Conference Board of the
Mathematical Sciences

Thomas ADwyar, Ph D
Professor of Computer
Science, University of
Pittsburgh

Guinn R. Ingram, Ph.D
Acting Assistant Director
for Productivity end
Technology, National
institute of Education

James W. Jacobs, Ed.D.
Associate Superintendent
for Punning Management
and Computer Services,
Montgbmery County, Md
Schools

EVEN IF YOU DO NOT USE COMPUTERS, PLEASE READ THIS LETTER

November 25, 1974

Dear ,

As part of a research project sponsored by the National Science
Foundation, we recently sent you, as a member of our sample of secondary
school principals, a questionnaire concerning computer applications in your
school. If you have already returned that questionnaire, thank you for your
participation.

If you have not yet returned the questionnaire, we would like to
ask you to please take the time to provide us with the information request-
ed. Our experience indicates that some principals thought that we wanted
returns only from computer users. On the contrary, we need returns from
non -users as well as users, in order to measure the true level of computer
activities in American schools. If your school does not use a computer in

)any way, less than five minutes is required to provide the general infoima-
/ tion about your school requested in Section A of the questionnaire. If your

school is currently using computers for either administrative or instructional
purposes and you have not yet partitipated in our study, we hope that you
will take this opportunity to respond to our survey. A questionnaire is en-.
closed for your convenience.

Needless to say, both the project staff and our Advisory Board
view this research as extremely important and would appreciate your parti-
cipation/in the study.

Thank you for your assistance.

^A112

Sincerely,

0.1116441/4*kA;
Arthur L. Korotkin, Ph.D.
Principal Investigator
Communications Research Group
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Introduction:

Appetidix A-4 A SCJRV
COMPUTING ACTIVITIES,

IN SECONDARY EDUCATION

Recently, under a grant from the National Science Foundation, the American Institutes for Research sent
to # select sample of secondary school principals, a questionnaire concerning the use of compUteN in their
school for either administrative and, or instructional purposes. If you have returned that survey, thank you
for your assistance. If you have not had the opportunity to respond, please answer the three questions be-
low. Then, upon completion, fold along the dotted line, staple and mail to us (Be sure AIR'S address is
facing outward).

Thank you for your contribution to our research effort.

1. Does your school currently use a computer for either
administrative or instructional purposes?
For example ildmintstratve uses would include pay-

roll or &flier budgetary data computed and pro-
vided to your school by the school system,-Atu-
dent scheduling; resource management, etc.
Instructional uses would include computer as*-
sisted instruction, using the computer for pro-
blem solving; teaching data processing, guidance
and counseling (except for commercial test'
scoring); etc.

Yes, for administrative uses only

Yes, for instructional usesonly

Yes, for both administrative and
instructional uses

0 No, our school does not use a
computer

ESS REPLY MAIL
amp necessary if .-.1aded in the United States

2. What is the source of funding for your school's computp use?

Local 0 U.S. Office of Education

State Natiohal Science
Foundation

Other (specify)

Not Applicable

3. Does your school intend to initiate one or more computer appli-
cations (new or additional) within the next school year?

Yes, for administrative uses only
Yes, for instructional uses only
Yes, for both administrative and instruc-
tional uses

0 No,

Postage will be paid by
"

Dr. William J. Bukoski, Project Director

PROJECT CASE

American Institutes for Research

3301 New Mexico Avenue, N.W.

Washington, D.C. 20016
4

.6.
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Appendix A-5

,

& ..,

AMER ,,1 INSTITUTES FOR RESEARCH , 3301 New' Miouco Avenue, N.W., Washingtbn, D.C. 20016
6

R1

c
)

OCTOBER 22, 1974

DEAR SUPERINTENDENT:

THE EXPANDING USE OF COMPUTERS IN SECONDAA EDUCATION IS WS6BJECT
OF INTEREST FOR FEDERAL, STATE AND LOCAL EDUCATNAL AGENCIES. WHAT IS
REQUIRED IS CURRENT AND FACTUAL INFORMATION CONNING COMPUTER USAGE
IN SECONDARY SCOOLSJO GUIDE PLANNING AND ROMP DECISIONS SO THAT
APPRO1_1111-AT-E-1 CAN BE ESTABLISHED THAT REFt, CT THE NATO'S EDUCA-

,_-1---11JNAL PRIORITIES.

rN SPONSE TO THIS NEED, THE AMERICAN INStft TES FOR RESEARCH yem
A GRANT FROM THE NATIONAL SCIENCE FOUNDATION IS C CTING'A NATIONWIDE
SURVEY TO LEARN MORE ABOUT THE NATURE AND EXTENT VCOMPUTER USAGE IN
U.S. SECONDARY SCHOOLS. OVER 5000 SECONDARY SCHO S HAVE BEEN IDENTIFIED
BY RANDOM SAMPLING PROCEDURES AND MAILED A QUESTIONNAIRE. THIS SAMPLE
INCLUDES fHE FOLLOWING' SCHOOLS FROM YOUR SCH006-,DIStRICT:

BENJAMIN FRANKLIN HIGH SCHOOL
MARTIN LUTHER KING HIGH SCHOOL
MC DONALD VOCATIONAL SCHOOL

SINCE THE SURVEY WILL YIELD VALUABLE INFORMATI*,NEEDED BY EDUCA-
TIONAL PLANNERS AND DECISION MAKERS AT ALL LEVELS, WORE REQUESTING
YOUR COOPERATION AND SUPPORT OF OUR EFFORTS. WITH YOR ASSISTANCE THE
DATA.GENERATED BY THIS STUDY WILL BE COMPLETE AND ea ACCURATELY DESCRIBE
THE EXTENT OF COMPUTER USE BY THE NATION'S SECONDARI:S4HO0LS. A COPY OF
THE SURVEY IS ENCLOSED FOR YOUR INFORMATION.

11

THANK YOU FOR YOUR HELP IN THIS MOST IMPORTART STUO. A REPORT OF
THE SURVEY FINDINGS WILL BE MADE AVAILABLE TO YOU UPQUEST.

SINCERELY ?f

ALK:CG

A-14

ARTHUR L. ORDTKIN, PH.D.
PRINCIPAL'-,INVESTIGATOR

OMMUNICATIONWESEARCH GROUP
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AMERICAN INSTITUTES FOR RESEARCH /3301 New MeAtco Avenue, N 6,, Wasrhngton, 0

d

PROJECT CASE
Computing Activities
in Secondary Education

Arthus-L. Korotkin, Ph,D
Principal Investigator,
Ametican Institutes
for Research .

William J Bukoski, Ph.D.
Project Director, American
Institutes for Research

Advisory Board

William F. Atchison, Ph,D,
Senior Computer Scientist,
National Institute of
Education "..

Truman BottcPh.D
Executive Director, ,
Conference Board of thei
Mathematical Sciences

Thomas A. Dwyer, Ph D.
Professor of Computer
Science, University of
Pittsburgh '`,..t.

Glenn R. Ingram, Ph,D
Acting Aesittent Director
for Productivity and
Technology,National
Institute of Education

James W. Jacobs, Ed.D.
iodate Superintendent

for Planning Management
and Computer Services,
Montgomery County, Md
Schools

4

Dear Sir:

0

Appendix- A-6

20016 Telephone 202'686-6800

March 31, 19 5
c--

As part of a net' nal survey of secondary schools
concerning their use Q omputers for administration or
instruction, AIR under a grant from the National Science
Foundation invited sever 1 schools from your school system
to participate in ourl st dy. A letty describing the
survey and listing the sp cific school(s) from your school
system in our sample, as ell as a review, copy of the
survey instrument, was 'se t to your office.

N
Though the school re ponse has been good, the returns

to our survey are not comp ete. Enclosed is a condensed
one-page questionnaire to e completed for each schooT from

/ your system that according to our records has not yet
respqnded to'our study. Th name of the school is printed
on amailing label affixed o the queltionneire(s). Since
a higliiresponse rate is essential to our investigation, we
would appreciate your suppo t and assistance in providing
this infdrmation.

Would you please take few moments of your valuablb
time to provide us with this very important information.
Both the project^staff and ou Advisory Board view this
research as extremely, important and would appreciate your
participatiori in the study.

Sincerely,

ALK/egs

Encl.

w

N.,

A

rthur L. Korotkin, Ph.D.
rincipal Investigator

Communications Research Group

A-15 .' ' 1
.L. I. r:
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Appendix A-7

ASURVEY OF
COMPUTING ACTiVITIES

IN SECONDARY EDUCATION

School: [SCHOOL MAILING LABEL INSERTED]

1. Does this school currently use a computer for
either administrative or instructional purposes?
For example: Administrative uses would include pay-

roll pr other budgetary data computed and pro-
vided to the school by the school system, student
scheduling; resource management, etc. Instruc-
tional uses would include. computer assisted instruc-
tion; using the computer for problem solving; teach-
ing data processirg. guidance and counseling (except
for commertial-test scoring); etc.

Yes, for administrative uses only

Yes, for instruction& uses only

Yes, for both administrative and
instructional uses

Na, the school does not use a computer

tv.

2. What is the source of funding for the school's
computer use?

ElLocal

State

U.S. Office of Education

National Science Foundation

Other (specify)
El Not Applicable

3. Will the school initiate one or more new or addi-
tional computer applications with the next school,
year?

Yes, for administrative uses only

Yes, for instructional uses only

Yes, for both administr&ive and instructional uses

No, the school will not be expanding its use of the
computer with the next school year

Not Applicable

Please enclose the completed questionnaire in the self addressed envelope provided for your convenience.

Thank you for your contribution to our research effort. .

A-16
113
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APPENDIX B

Page

B-1 Manufacturer's Letter and Survey B-1

B-2 Examples of Computer Systems Currently B-10

Employed in Secondary Education

B-3 Manufacturer's Comments on the Problems B-30

and Future of Computer-Based Education

at the Secondary School Level
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Appendix B-1

AMERICAN INSTITUTES FOR RESEARC / 3301 New A I(. U Avenue, N W., Washington, D.C. 200 Telephone 202/686 6800

PROJECT CASE
Computing Activities
in Secondary Education

Arthur L. Korotkin, Ph.D.
Principal Investigator,
American Institutes
for Research

William J. Bukosk I, Ph.D.
Protect Director, American
Institutes for Research

Advisory Board

William F Atchison Ph D
Senior Computer Scientist,
National Institute of
Education

Truman Botts, Ph D
Executive Director,
Conference Board of the
Mathematical Sciences

Thomas A. Dwyer, Ph D
Professor of Computer
Science, University tit
Pittsburgh

Glenn R. Ingram, Ph D.
Acting Assistant Director
for Productivity and
Technology, National
Institute of Education

James W. Jacobs, Ed.D.
Associate Superintendent
for Planning Menagement
and Computer Services
Montgomery County, Md
Schools

Dear Sir:

Jarit2ax,,O, 1975

N

The American Ins,titutes fo arch. under a leant from the National
Science Foundation is conducting a surve Thle,uses'of computer systems
by American secondary schools for administrativen uctional purposes.
The research includes a national survey of secondary schoo pools with
grades 9, 10, 11, or 12) and a survey of all computer hardmiikre an cturers.
The.gchool survey will provide data about the extent ancttyp-eof 2x)mput
use in the schools while the manufacturer's survey is desigribtl,twprovide in-
formation about the types of computer systems used by the schools for admin-
istrative and instructional purposes.

:I'q assist us in our study, we would appreciate the completion of the en-
closed Computer Manufacturer's Survey. PLEASE RESPOND TO THE
SURVEY WHETHER OR NOT YOUR FIRM HAS EDUCATIONAL CUSTO-
MERS. The information provided by this survey will be reported as submitted
and will serve as a guide for schools interested in exploring administrative and
instructional uses of computers. 11 copy of the final report on this project will
be available upon request.

Thank you for your cooperation and assistance in gathering this vital
information.

B-1

Sincerely,

Arthur L. Korotkin, Ph.D.
Principal Investigator
Communications Research Group
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COMPUTER ACTIVITIES
IN SECONDARY SCHOOLS

A SURVEY OF COMPUTER MANUFACTURERS

INTRODUCTION

This study is being conducted by the American Institutes for Research
under a grant from the Education Directorate of the National Science Foun-
datiort. The survey has three sections:

SECTION A: General information about your firm.

SECTION B: Ate overview of computer systems manu-
factured by your firm and used in
secondary education for administrative
and/or instructional purposes.

SECTION C: Your views on the future of computei
based education at the secondary school
level.

With your cooperation the current nature of computer based education,
at the secondary level can be described and its future direction assessed.

Thank you in advance for your participation in this study. For further
informatiori, please contact:

.

William J. Bukoski, Ph.D.
Project Director
Project CASE/Computer Activities in

Secondary Education
American Institutes for Research
3301 New Mexico Avenue, N.W.
Washington, D.C. 20016
Telephone: 202/686-6859 .c.

121
B-2
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SECTION A.
ztr,

GENERAL INFORMATION.
S.

1. N. firm

2. of individual completing the Survey:

Division

Title

Address
(street)

(city) (zip coda)

3. Briefly describe the type of computer products or services marketed by your firm and used in
), secondary education. If your firm currently does not have secondary school customers, briefly

describe your firm's plans for entering this marketing area in the near future in terms of the
products or services that you will be providing.

Please check ( b/) if your firm is not now and is not
planning to enter the secondary education marketing area. n NOT APPLICABLE

qtk

4

If your firm currently has secondary school customers, please complete the remaining sections of
the questionnaire.

If your firm currently does not serve secondary schools,, you have completed all the necessary in-
formation. Please fold and staple the questionnaire as directed on the back and mail it to us.

Thank you for your assistance.

122
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SECTION B

COMPUTER SYSTEMS CURRENTLY USED FOR SECONDARY EDUCATION

,

4

1. Briefly describe how three specific secondary schoo)s are currently using your firm's computing
system(s) for administrative and/or instructional purposes. Because we recognize that your firm ,'

may manufacture a variety of computing systems with various configurations, We request that

you select three school programs that best illustrate how your firm's computing systems are meet-
ing the educational needs of secondary school customers. Toward this end we request that you
describe each school's current configuration in terms of: I

. A. The specific administrative and/or instructional fUnction of th system. For example,
administrative functions would include payroll, bus schedules, personnel records, etc.;

while instructional functions would involve computer assisted instruction, teaching
computer science, using the computer for problem solving,simulations, etc.

or

ON

B. The school's (school system's) hardware configuration to include the name and model

of the computer(s), storage component's (online and off-line); on-line storage capacity
in appropriate units; the type and number of terminals; and peripherals.

C. The programming languages used with the system (FORTRAN, COBOL, BASIC, etc.);
a9d the software and/or courseware operating on the system (FORTRAN student schecl-

ding, BASIC-CAI reading, grades 1-9 etc.)

(if
The cost of the hardware in terms of purchase or lease prices (on a monthly basis);
maintenance costs, and the cost of the software and/or courseware operating on the,

system in terms oferchase or lease prices.

.4'
Z

...

PLEASE PLACE YOUR THREE DESCRIPTIONS
ON THE FOLLOWING THREE PAGES.

.
.l.

B-4
123

s
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SECONDARY SCHOOL COMPUTER SYSTEM No. 1

Name of School/School System

Address
(street)

(city)

Estimated Number of Students

ft
PART A. Specific Administrative/Instructional Functions III

(zip cods)

PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
-.. Type and Number of Terminals, Peripherals.)

.
. .

PART C. Programming Languages Software/Courseware (e.g., rortran-Class Sc eh uling, Bas(c-
CAI Geometry Grades 9-11)

PART D. Computer and Suftwire/Courseware Costs 1 2 3

Computer(s) Name/Model No.
ti
tu

Purchase price (if applicable; $ $ $
a.
E Lease price (if applicable) $ /month $ /month $ /month

...

*

Maintenance post $, /month $ /month $ /month

Purchase price Lease price per month
Program or course Name (if applicable) (if applicable)

t

NOTE. If additional space is needed, please supply the re
qbested information%) a separate page and attach.

B-5 ..0

.

..-.
_s..44

'.1
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SECONDARY SCHOOL COMPUTER SYSTEM No. 2

Name of SchriiSchool System
..

Address
(streitt)

In 1 (zip cods)

Estimat- um -r of Students

PART A. Specific Administrative/Instructional Functions

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,
Type and Number of Terminals, Peripherals.)

PART C. Programming Languages Software/Courseware (e.g., Fortran Class Scheduling, Basis
CAI Geometry Grades 9-11)

PART D. Computer and Software/Courseware Costs 1

Computer(s) Name/Model No.

2 3

Purchase price if applicable) $ ' $ $

Lease price (if applicable) $ /month $ /month /month

Maintenance cost $ /month $ /month /month

Program or Course Name Purchase Price Lease Price per month
(if applicable) (if applicable)

2 0') NOTE. If additional space is needed, please supply the re.
. -
""-IB -6 quested information on a separate page and attach.

..,

go
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SECONDARY SCHOOL COMPUTER SYSTEM No. 3

Name of School/School System

Address
(strut)

(city) (zip code)

Estimated Number of Students 7"
PART A. Specific Administrative/Instructional Functions

PART B Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

I

PART C Programming Languages Software/Courseware (e.g., Fortran-Class Scheduling, Basic
CAI Geometry Grades 9.11)

PART D. Computer and Software/Courseware Costs 1

tr
w

A.

0
Iv

Computer(s) Name/Model No.

Purchase Price (if applicable)

Lease Price (if applicable) $ /month $

Maintenance Cost $ /month $

Program or Course Name

2 3

/month $ /month

/month $ /month

Purchase Price
(if applicable)

Lease Price
(if applicable)

e'N NOTE: If addition& space is needed, please supply the re-
quested information on a separate page and attach.
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SECTION C.

THE FUTURE OF COMPUTER BASED EDUCATION AT THE SECONDARY SCHOOL LEVEL

1. Briefly describe the major problems encountered by the computing industry in assisting secondary
schools to use computers for their educational program and indicate how these problems may be
alleviated.

54

C

2. What do you feel_is the:major thrust today of computer based education at the secondary school
level and what trAds in the computer industry appear relevant for the future use of computers
in secondary education?

B-8 1..4,-*
el -y

1
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COMPUTER SYSTEMS CURRENTLY USED IN SECONDARY EDUCATION
Appendix B-2

BURROUGHS CORPORATION

1 . Narne of School 'School System Minnesota School Districts Data Processing
Joint Board (TIES)

Address 1925 West Country Road B-2
(street)

:St. Paul, Minnesota 55113'
(city) (zip code)

Estimated Number of Students 300,000

PART A. Specific Administrative/Instructional Functions

Census Information System
Finance/Budget
Student Information System including Scheduling, Mark Reporting,
Attendance, Transportation and CMI and CAM
Payroll/Personnel

PART B Hai dware Configuration (Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

Burroughs 13700 unit record peripherals
500KB main memory Burroughs display and printing terminals
500MB disk storage

4
PART C. Programming Languages Softwaretourseware (e.g., Fortran Class Scheduling, Basic-

CAI Geometry Grades 9.11)

COBOL - Administrative Applications

°PART D. Comp.uter and-Software /Courseware Costs 1 2 3
Estimated

Computer(s) Name/Model No.

Purchase price (if applicable) S 22'90,000 s S

Lease price (if applicable) S 1 /1,000/month S /month S /month

Maintenance cost S 2 , 000 /month S /month S /month

Program or course Name

112:)
B-10

Purchase price Lease price per month
(if applicable) (if applicable)

NOTE. If additional space is needed. please supply the re.
quested information on a separate page and attach.
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A

'2. Name of School/School System Livonia School District

Address 15125 Farmington Road
(street)

Livonia, Michigan 48154
(city) code)

Estimated Number of Students 382_200

PART A. Specific Administrative/Instructional Functions

Financial including General Ledger, Purchasing, Warehouse Inventory,
Accounts Payable and Bed Processing and online update/inquiry
Test Scoring .

Student Records
Scheduling including online update/inquiry master schedule guide
Cafeteria Accounting Library . Audio/Visual Cooperative Education
Test Site for Burroughs SCHOLASTIC School Administrative System's

PART B. Hardware Configuration Wumputers, Storage Components, On-Line Storage Capability,
6' Type and Number,ef Terminals, Peripherals.)

B3500 '
110KB main memory

. 100MB disk memory

. unit record peripherals

. Burroqghs TD terminals

PART C. Programming Languages Software1Courseware (e.9., Fortran-Class Scheduling; Basic
CAI Geometry Grades 9.11)

O.C BOL

PART D. Computer and Software/Courseware Costs 1

Estimated
Computer(s) Name/Model No. 131500

cc

1..1 Purchase price (if applicable) S 300 .000

0 Lease price Of applicable) S 8 000/month
C_)

CC

LU

<
CC

<
co

u.

co 0

Maintenance cost S 1 , 500/month

Program or, Course Name

SCHOLASTIC1 Schochiler

It

It

Fina4cial
Student Records
Payroll
Test Scorer

S

S

2

/month S

/m'onth S

Purchase Price
(if applicable)

5d000
3,1500
2,700
3,240
3,400

3

/month

/month

1

4
sase Price per month
Na'pplicable)
)r,-)

-Varies depending
on computer

A model

,

1....j01 NOTE: If additional space is needed, please supply the re-
quested information on a separate page and attach.
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3. Name of School/School System Penta County Voczitional High School

Address 30335 Oregon Road
(skToi)

Perrysburg, Ohio
(city)

Estimated Number of Students 2,000

PART A. Specific Administrative/Instructional Functions

Administrative
Attendance Accounting

and Control
. Capital Goods Inventory

143551
(zip code)

Instructional
. Data Processing Training

in Operations and
Programming

ART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,
Type and Number of Terminals, Peripherals.)

. B1714

. 32KB main memory
4 .t6MB disk storage
Unit record peripherals

PAR C. Programming Languages SoftvvareiCoursevore (e.g., Fortran-Class Scheduling; Basic
CAI Geometry Grades 9.11)

C

G

DOL

PART 0 Computer and Software/Courseware Costs 1

Estimated

Computer(s) Name/Model No. B1714
fry
w

a
2
0

Purchase Price (if applicable] $ 75. 000

Lease Price (if applicable) 8 1 , 300 /month $

Maintenance Cost S 300 /month S

Purth ase Price
Program or Course Name ()f applicable)

2 3

/month S /month

/month S /month

Lease Price
(if applicable)

.) NOTE: If additional space is needed, please supply the re.
2 quested information on a separate page and attach
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AIN

DIGITAL EQUIPMENT CORPORATION

1. Name of School/School System Wachusett Regional High School
L

Address 1401 Main Street

Holden,Massachusetts 01620

Estimated Number of Students 2,000

PART A. Specific Administrative/Instructional Functions:

Administrative Functions: -%

Scheduling
Attendance Rep3 ting
Grade Reporting
Student Data S. se

Instructional Functions:

Teaching Computer Science, Math, Social Studies
Business Subjects and Science Subjects
Problem Solving
Simulations
Some Tutorial modes
'CAI and CMI

PART B. Hardware Configuration (Computers, Storage Components, -
On-Line Capability, Type and Number of Terminals,, Peripherals).

S

Type of Computer

DIGITAL PDP-11/40, with 40K word core Memory, working under
RSTS/E (Retource.Sharing Time Sharing System - Extended)

Number of Terminals

1 - LA30
5 - ASR 33 Teletype
2 - Other Terminals

Peripherals

1 - DIGITAL Card Reader - The optical mark reader reads
marked or punched tab cards at a rate of 30p cards
per minute.. No special pen or pencil is needed, to
mark the Standard 12-row, 40 column Opticalklark Card.

R-11

A.AL:a.Z4
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2 - DIGITAL RK-05 Moving Head Cartridge Disks. The RK-05
Control and removable cartridge disk provide a convenient
way to store a large quantity of data (1.2 to 1.6 million
words) in a high-speed, randomly accessible format.

1 -1 DIGITAL High-Speed Paper Tape Reader and Punch. The paper
tape reader photo-electrically reads 8-channel, fanfold,
perforated tape at 300 characters per second, which prints
200 lines per minute.

PART C. Programming Languages - Software/Courseware (e.g. Fortran-Class
Schedulingi Basic CAI Geometry Grade 9-11)

BASIC-PLUS Programming Language
, Macro

95%
5%

All software for scheduling, Grade Reporting and Attendance Reporting
was peveloped by local personnel on site.

PART D. Computer and Software/Courseware Costs

Computer

Computer(s) Name/Model No. PDP 11/40

Purchase Price (if applicable) $ 74,142

*Leas, price (if applicable) $ N/A /month

Maintenance cost $ 775.00 /month
t

* 3 yr. lease purchase
4

c

0

B-14 .

0
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,2. NaSte of School/ School System Project Delta,

Address DSAA University of Delaware

Newark, Delaware 19711

Estimated Number of Students 4,000

PART A. Specific Administrative/Instructional Functions

Project Delta is a studentoriented computer center and
research effort. The goals of this project are to expose
all Delaware students from grades 7-12 to c6mputers.

Project Delta is sponsored by the University of Delaware;
22 Delaware High Schools are affiliated with the project.
Only instructional functions are performed including prob-
lem solving, simulations, and writing programs in math,
social science, chemistry, biology and physics classes. The
current thrustis in math and social science and when
these areas are fully satisfied, Project Delta will concentrate
on other disciplines such as language, history, Oeatre-
and communications.

PART B. Hardware Configuration (Computers, Storage Components,
On-Line Capability, Type and Number of Terminals, Per-
ipherals).

1 - PDP 11/50 With 64 K word core memory
1 - PDP 11/20 with 28 K word core memory
2 - Digital RP-03 high performance moving-head disk

unit, with data storage capacity of 24 million
and a 2.9 millisecond average seek time.

1 - Industry compatible magnetic tape, for storage of
large masses of rata in a serial manner, or for
interchange of files between compUter systems.

1 - High speed paper tape reader and punch. Electri-
cally reads 8-channel, fan fold, perforated tape
at.300 characters per second.

1 - Optical mark card reader, reads marked or punched tab
cards at a rate of 300 cards per minute. No special
pen or pencil is needed to mark the standard 12-row,
40 column mark sense card.

-2 - RS-11 Fixed-head disks, provide fast random access
swapping'and bulk storage; o9e disk stores 262,144
words of data. ,

22 - ASR 33 Teletype Terminals, operate, at 10 characters
per second, and have built in paper tape reader and
punch for saving' and reusing programs from individual
terminals.

1 - LP-s-11 Line Printer, prints 300 lines per minute.

Basic-Plus which runs under Digi al's RSTS/E (Resource
'Sharing Time Sharing System/Exte ded.)

B -15
1,4
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PART O. Computer and Software/Courseware Costs

)

COmputer 1

Computer(s) Name/Model No.

Purchase price (if applicable)

Lease Price (if applicable)

Maintenance cost

PDP -11/50

2

PDP-11/20

$260,000 approx. 85,000 approx.

N/A /month N/A /month

$20,000/year 9,300 /year

B-16

OP
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4

Name of School/School System - Idaho Falls School System

Address 690 John Adams Parkway School District #91

Idaho Falls, Idaho 83401

EstimAXed Number of Students 1,000

PAr A. S.pecifiC Administrative/Instructional Functions:

Administrative Functions:

Idaho Falls School System ha implemented a payroll system
which performs calculations for salaried and hourly employees as el
as for employees o earn *a fixed amount per day. The system pro-
duces paychecks, pal summary reports, deduction registers and
year-end forms such as W-2's.

Other administrative systems are: complete Accounts Payable
package, revenue and expenditure reporting, student grade reporting,
attendance reporting, student fee reporting, and scheduling. Pro-
grams are written in Basic-Plus and operate,, under RSTS-11 (Resource
Sharing Time Sharing) an operating sysiwp designed for multiple
interactive programs.

k .\ Specific Instructional Functions:

The computer is being used as a tool to motivate students'
interestiin the curriculum areas of math and science. Students
are also0.earning to program in the Basic-Plus language, and are
writing programs for problem solving and simulation applications
in a wide variety of curriculum areas.

Elementary and Jr. High sttildents are using the computer for
drill and practice in matheMaicS4'anereading.

PART B. Hardware Configuration (Compute-17, Storage Components,
On-Line Capability, Type and Number of Teiidnals, Peripherals).

Digital, Equipment Corporation's PDP-11/20 configured with
28 K word main memory operating under RSTS-11 operating system.

4 RK-05 Moving Head Cartridge Disks each with storage cap-
acity of 1.2 million words in a randomly accessible format.

Dual DEC-Tape which may be randomly referenced at arty
point in the reel and may be read or written in either
direction. E4ch reel holds 370,000 charactersof infor-
mation.

8 -17 -L.41
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(
8 Terminals Include

5" ASR 33 Teletype
1 - DEC4-writer which prints quietly::at a speed of 30

characters per second.,
2 - Other Terminals. 6 of the terminals are remote and 2 are

.local.
1 - Card Readef.
1 - LP-05 Line Printer which prints 20_0 lines per.minute*

PA C. Programming Languages

All programs for'both adMinistratile and instructional .

funitiOns are written-in the Basic-Plus Language.

{'Idaho Falls. School System has designed a series of

programs called EreMentary Instructional Programs,'which-dre
.supplemental instructional material for the ,elementary school

and Jr. High Sdhool's and math curricula-:. pro=

grams provide drills in addition, asabotraction,and multiPlication;

as we] ok as spelling and phonics. An outstanding a vpage of these

drills is that students find out immediately ore they go on

to the next problem) how well"they performe and are given con-

messages for correct an wers and helpful hints for

solutions to incorrect answer
Programs are also ided for drill and practice in frac-

tions; addition., sub action, multiplication and division w

common and'different denominators, and concepts of gr st

common factors, reducing fractions, improper fract ons, inverses

and reciprocals. Correct responses receive-p sitive reinforcement

while incorrect answers Cause helpfu hints to be given.
Although the programs do, not m intain records of student

erformanc for later teacher ana sis, the-programs do type

out the students score based upon-=-number of problems tri

number corxect_and\percentage correct at the end of each ogram

session.

,PART D. Compute and Software/Courseware Costs

Computer 1

er(s)liame/Model No. PDP 11/20 28K ord memory
/

se Price (if applicable) $ 85,000 approx.

*Lease Pricsr(if applicable) 1__N/A /month

Maintenance cost $ 9,300 /year
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-' HEWLETT-PACKARD COMPANY
,.

,
1. Name of School /School System Los Angeles City Schools

o, Address 450 North Grand Avenue
(,,,..0

Los Angeles, CA
(c.,0

Estimated Number of Students 6,200

-,
PART A. Specific AdministratiyAnstructional Functions

.04

1. CAI - HP Math; Reading, 6. Computer Science ,

, Language Arts 7. Grade Reporting
2. Problem Solving 8. Attendance
3. Simulations

4. Test Scoring
5. Test Generation

PART B. Hardware Configuration ()Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

7 - 2000C Hi Speed with 5M byte disc, 32 port capability
2 - 2000F with 5M byte disc, 32 port capability
200 Teletype terminals
100 CRT Terminals

1 LPR
1 Card reader

PART C. Programming Languages Software/C,ourseware (e.g., Fortrari-Class Scheduling,. Basic-
CAI Geometry Grades 9.11) .

90012
12.0 code)

BASIC - CAI

IDF - CAI

BASIC - Problem solving; simulations
Math D&P

t

I

PART D. Computer and Software/Courseware Costs 1 2

Computer(s) Name/Model No. 2000C 2000F

. 2000F now sold
Purchase price (if applicable) S 44-.steams_ S 70K . s

2
0
U

w
w cc
cc <
<

iiiI-
cc
.

u.
0
v,

* Lease pr ice (if applicable) S /month S. 1900 /month.-- %'1/4. /month

Maintenance cost S 600

Program or course Name

4Math

Reading Language Arts

1LS

/month S 600 /month S /month

Puccha price
(if app 1-

Lease price per month
()f applicable)

t ,,

$1/ke if:
$320/mo

NOTE: if additional space is needed, please supply the re-
B-19 quested information on a separate page and attach
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2. Name of Schoc.,l,School SysteM

Address Littleton Road

Westford, MA

Nashoba Valley Technical School

(c.ty)

Estimated Number of Sy:lents 1000

PART A. Specific Administrative/Instructional Functions

1. Problem Solving using BASIC
2. Simulations
3. CAI
4.-CAI in 4 Mass. State Petal

Institutions

5 Records management for traveling
education vans

PART 'B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

2000C - 32 port capability 50 terminals in various schools, gernment
23-1/2 M bytes of disc and penal institutions
1 magnet tape drive Nib 1 printer '
1/2 M fi

reaxed

head disc
1 card der

01886
(z.O code)

6. Student Scheduling
7. Grade Reporting
8. Payroll

9. Accounting

PART C. Programming Languages Software/Courseware (e.g., Fortran-Class Scheduling; Basic
CAI Geometry Grades 9.11)z

BASIC - accounting
BASIC - payroll,

FORTRAN-= class scheduling
BASIC simulations

.

BASIC - proble6 solving
BASIC - CAI

BASIC - grade reporting-attendance
IDF - CAI 40,

PART D. Computer and Software/Courseware Costs 1 2 3

Computer (s3 Name/Model No. 2000C-Hi Speed

2000F sold now tngteadPurchase price (if -applicable) S S

Lease price (if applicable) S /month S /month S /month

Maintenance cost S 750 ___!month S /month S /month

Program or Cowse Name / Purchase Price Lease Price per month
(if applicable) (if applicable)

CAI Courseware
Reading

Language Arts
G.E.D.

$320/mo

NOTE. If additional space is needed, please supply the re
12:j B-20 quested information on a separate page and attach. -



www.manaraa.com

3. NameofSchool/SehoolSystem_Wayne Public Schools

PART A.

Address 50 NellirlDrive
(luau)

Wayne, N.3
(city)

Estimated Number of Students 12,000

Specific Administrative/Instructional Functions

CAI- Math
Problem Solving

Simulations

Test Scoring
Computer Science
Grade Reporting

Attendance Accounting
Payroll

Budget and Accounting

College Selection

07470
'Um cod.)

PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

1 - 3000, 1 mag tape, 47 Mbyte Disc, 16 port capability line printer
card reader

3 - 2000C' 5 M byte disc - 32 ports
2 - 2000F 5 M byte disc - 32 ports
105 terminals

PART C. Programming Languages So.Gare/Courseware (e.g., Fortran-Class Scheduling; Basic
CAI Geometry Grades 9-1 1 )

Basic - Problem Solving
Basic - Simulations
IDF - CAI .

Basic - College Selection
Fortran - Accounting
Cobol - Grade Reporting

Cobol - -Attendance

Cobol - Scheduling
PART D. Computer and Software/Courseware Costs 1 2

Computer(s) Name/Model No. 1 - 3000-100

Purchase Price (if applicable) $ 185,000

3

3 - 2000C 2 - 2000F

2000F sold now
S instead

*Lease Price (if applicable) S 6000 /month S

Maintendnce Cost S_ 1,000 /month S

Program or Course Name /

Math Drill and Practic4
SIS(Student Info., System

SAS (Student Scheduler)
IDF (author language)
IMF (CAI management facility)

$ 70,200 i""

/month S 1,900 /month

/month S

Purchase Price
(if applicable)

600 /month

Lease Price
(if applicable)

$1 one time charge
$7500 one time charge
$7500 one time charge

$1 one time charge
$1 one time charge

B -2 1
OTE: Itadditronal space is needed, please supply the re.j -J quested information on a separate page arm; attach.
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CONTROL DATA CORPORATION

Name of Sehool/SchoolSystem Region IV Ectucaticn S'arvic2

Address 2000 West Loop
(st,..t)

Houston, Texas
(WO

Estimated Number of Students -

PART A. Specific Administrative/InstructkDaal-Ff"Stieren ts
150,00
1501.000
2.50,000

.400,000
25,000

14 Districts
10 Districts--

{1} Student Scheduling
{2} Grade Reporting
{3} Attendance. Accounting
{4} Test Scoring
{5} Payroll
{6} Financial Accounting
{7} Tax Support Accounting

(zip code)

Ro.of StudgnIa

150,000
150, 000

{8} Computer Science
Problem Solving{9}

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,
Type and Number of Terminals, Peripherals.)

Control Data 6600
Remote Job Entry Terminals
Interactive Terminals

'13

175

PART C. Programming, Languages Software; Courseware (e.g , Fortran Class Scheduling; Basic-
CAI Geometry Grades 9.11)

FORTRAN - Student Instruction/Math, "Science
BASIC - Student Instruction/Math, Science
COBOL - Student Instruction/Business

PART D. Computer and Software/Coursewaretosts 1

or

a.
20
.0

UJ CC
CC <
<

coLU
U. CC
0
co 0
0

Computer(s) Name/Model Na. CDC 6600

Purchase price (if applicable) S 315001000

2

S

a r

ii

Lease price (if applicable) /month S /month S /month

Maintenance cost S 12, 000 'month

Program or course Name

S /month

Purchase. price
(if applicable)

S /month

Lease price per month
((f applicable)

B-22 NOTE If addition4I space is needed. please supply the re
quested information on a separate page and attach
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2. NameofSchool/SchoolSystem Springfield High School, Springfield, Illinois

Address University High- Zchool Urbana, Illinois
(street)

(city)

Estimated Number of Students
c--

PART A. Specific Administrative/Instructional Functions

PLATO - Computer Based Education for studen instruction in
various disciplines.

(zip code)

PART B. Hardware Configuration (Computers, Storage Components, OnLine Storage Capability,
Type and Number of Terminals, Peripherals.)

PLATO terminals linked to Computer Based Education Rgsearch
Laboratory {CERL} at the University bf Illinois.

PART C. Programming Languages Software; Courseware (e.g., Fortran-Class Scheduling; Basic
CAI Geometry Grades 9. )t)

TUTOR - Author Language - Remedial reading, mathematics and
physical sciences.

PART D. Computer and Software/Courseware Costs 1

Computer(s) Name/Model No.

N/A

2 3

Purchase price (if applicable) S S 'S

Lease price (if applicable) S ;month S7...._ /month S /month

Maintenance cost S 'month S /month 5 ---/mOnth -

Program or COurso. Name Purchase Price Lease Price per month
(if applicable) (if applicable)

Terminal Cost , ,

Purchase $9,00t
Computer Use Cost - 0200/month + ,

CommunicationS Line Service Charges

144 klyTE If additional space is needed please supply the re.
quested informationon a separate page and attach.
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3. Name of School/. School System St Thr.rnr s

A 949 Mendota Heights Road
1st/

Mendota Heights, Minnesota
(city)

Estimated Number of Students .500

PAR A. Specific Administrative/Instructional Functions

Interactive Time Sharing

(zip code)

------
PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,

Type and Number of Terminals, Peripherals.)

Control afa Corporation 713 Interactive Terminal - Links to the

Control Data Corporation 6400 located at Minnesota Educational

Regional Iriteractive Time-Sharing System.

PART C. Programming Languages =- Software/Courseware (e.g., Fortran-Class Scheduling; Basic

CAI Geometry Grades 9.11)

FORTRAN}
BASIC
COBOL - All types of student use

ALGOL
SNOBOL I

PART D.."Computer and Software/COur`seKiare Costs 1

Computer(s) Name/Model No.

2 3

Purchase'Prce Of applicable) S S $

Lease Price (if applicable) S /inonth S /month $ /month
-

.1
.

Maintenance Cost S . /month S /month S /ponth

4 n ,

Program or Course Name

Termihal Cost - Purchased $1,200

Service Charge - $300/month

B-24

143 ./

Purchase Price
(if applicable)

Lease Price
(if applicable)

NOTE if additional space is needed, please supply the re-

quested information on a s:;.-.4..;zte page and attach.
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XEROX CORPORATION

1., Name of School/School System Intermediate School District 109

Address Everett
(street)

Washington h-
(city) (zip code)

Estimated Nymber of Students 95,487 students in 27 School Districts

PART A. Specific Administrative/I nstructionalf unctions

Business and Pupil Processing with ISD 109

Developed Software

PART B. Hardware Configuration (Computgrs, Storage Components, On-Line Storage Capability,
Type and Number of Terminals; Peripherals.)

Sigma 9, 80K words, CPI configuration
4.

Edmonds School District has xerox 530 Intelligent Remote.

Batch Terminal for I/O to Sigma 9

PART C. Programming Languages Software/Courseware (e.g., Fortran-Class Scheduling, Basic-
CAI Geometry Grades 9.11)

COBOL, FLAG, MANAGE, METASYMBOL FORTRAN,

CLASS SCHEDULING, BASIC, APL, CPI AND EDMS

f'
PART D. Computer and Software/Courseware Costs 1 .2 3

Computer(s) Name/Model No.
-4

Purchase price (if applicable) $ $ '', $

Lease price (ifapplicable) $ /month $ /month $ /month

Maintenance cost $ /month $ /month $ /month

Purchase price Lease price per month
Program or course Name (if applicable) (npplicable)

N0TE If additional space is needed, please Supply the re-
quested information on a separate page and attach.
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2.* Name of School/School System

Address
(: «0
I

(city)

Hampton Pilblir Schools

Hampton

Virginia

Estimated Number of Students 32,000 stWellts in 39 schools

PART A. Specific Administrative/Instructional Functictns

(zip cods)

Xerox/Aces. For business and pupil processing.

Time sharing for student instruction.

Hampton has a Title III Grant to developCAI/CMI applications.

PART B. Hardware Configuration (Computers, Storage Components, On4Line Storage Capability,
Type and Number of Terminals, Peripherals.)

Sigma 9 Mod 2, 80K words, CPI configuration

,

PART C. Programming Languages Software/Courseware (e.g., Fortran Class Scheduling, Basic
a CAI Geometry Grades 9.11)

Future plans include offering Xerox/Aces services and instructional

programs to other local "school districts.' 4.

. PART ,D. Computer and Software/Courseware Costs 1 2 3

CC

I
D
a.
20

Computer(s) Name/Model No.

Purchase price (if applicable) $ S $

Lease price (if applicable) S /month $ /month $ /month

Maintenance cost S21 /month S /month S /m4nth

Program or Course Name Purchase Price Lease Price per month
(if applicable) (if applicable)

Xerox only provided two secondary
school examples.

NOTE: If additional space is needed, please supply the re
B -26 quested information on a separate page ar.:1 attach.

14J
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INTERDIATA CORPORATION

t?'
1, Name of Schoo6School System North Bergen High School

Address 7317 Kennedy Boule
(urina)

North Remo New Jerse 07047
(city) (zip code)

Estimated Number of Students 1500 ppr.ox.

PART A. Specific Administrative/Instructional Functions

This system is used to teach computing programming methods in
interactive fortran.

e

1.1.--

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,
;type andNumber of Terminals, Peripherals.)

The hardware configuration consists cf an INTERDATA Model 70 with
8000- characters of storage, teletype terminal, and an interactive
fortran interpreter.

PART C. Programming Languages Software/Courseware (e.g., Fortran Class Scobeduling, Basic-
CAI Geomet) y Grades 9-11)

'Interdata's interactive fortran is utilized at North Bergen High
School.

PART O. Computer and SoftwIre/Courseware Costs 1 2 3

Computer(s) Name/Model No. Model 70
cc

Purchase price (if applicable) $ 9,000 approx. $
a.

0 Lease price (if applicable)' $ NA /month $

w
w cc
CC <
<

u. CC
0

c)
C.)

Maintenance cost $ 15"0 . /month S

Program or course Name

Interdata's interactive fortran

,41

/month S

/month S

/month

/month

Purchase price Leaseprice per 'month
(if applicable) (if applicable)

B-27 NOTE If additional spaceris needed, please supply the re
quested information on a separate page and attach.
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2. Name of School/School System

Address
(strict)

Oak Avenue

Linwadd New JP-r.sex_
low)

Estimated Number of Students 1000 apvrox.

Mainland Regional High School

PART A. Specific Administrative /Instructional Functions

(T221
(rip code)

This minicomputer system teaches computing programming_methods in
Basic and Fortran.,

PART B. Hdrdware Configuration (Computers, Storage ComponentsrQn Line Storage Capability,
Type and Number of Terminals, Peripheiits:+-

The hardly e in this system is comprised of an Interdata Model 7/16
with 16,000 characters of storage, a card reader and a teletype.

PART C, Programming Languages Software/Courseware (e.g., Fortran Class Scheduling, Basic
CAI Geometry Grades.9.11)

Mainland Regional High School uses Fortran IV and Basic

PART D. Computer and Software/Courseware Costs 1 2

domputer(s) Name/Model No.
CC
w

0

wcc
cc a

w
(.0

LL cC
OD0

(.)

Purchase price (if applicable) S

Lease price (if applicable) $

Maintenance cost

Model 7/16

100.25

Program or Course Name

ti
Extended Fortran IV
Extended Basic

NA" /morp1

15Q__ /month S

$

/month $

/month $

Purchase Price
(if applicable)

/month

/m*Onth

Lease !trice per month
(if applicable)

NOTE: If additional space is needed, please supply the re' g-28 guested information on a separate page and attach.
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3, Name of School/School System Sparta High School

Address West WIIntain_Road
(street)

(MO Sparta_,A2w_Jersey 07871

Estimated Number of Students 1000 approx

PART A. Specific Administrative/Instructional Functions

(zip code)

This Interdata assemblage performs the' function of teaching computer
.programiling methods in interactive Fortran. I

v..

PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Periphet'als.)

L.,
The hardware arrangement is 9omposed of an Interdata Model 3 with
$016 characters of storage ani a teletype.

PART C. Programming Languages Software/Courseware (e.g., Fortran-Class Scheduling; Basic,
CAI Geometry Grades 9.11)

I ,

,)

Sparta High School utilizes Interdata's interactive Fortran for
its programming langua e.

/

PART D. Computer and SOftware/Courseware Costs 1' 2 3

Computer(s) Name/Model No. Model 3
cc

Ttu
1-- Purchase Price (if applicable) $ 11,000 donatio $a.

Lease Price (if applicable) S_ NA /Month S /month $ /month0
C.)

Maintenance Cost $ l50 . /month $ /month $ /month

Purchase Price Lease Price,
Program or Course Name (if applicable) (if applichle)

Interdata ' s interactive Fortran

o 133 NOTE: If additional space is needed, please supply the re
8-29 quested information on a separate page and attach.
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Appendix B-3

COMPUTER MANUFACTURERS' COMMENTS ON THE FUTURE OF 1

COMPUTER-BASED EDUCATION Ai' THE SECONDARY SCHOOL LEVEL

BRIEFLY DESCRIBEktHE MAJOR PROBLEMS ENCOUNTERED BY THE COMPUTING INDUSTRY

IN ASSISTING SECONDARY SCHOOLS TO USE COMPUTERS FOR THEIR EDUCATIONAL

PROGRAM AND INDICATE HOW THESE PROBLEMS MAY BE ALLEVIATED.

1. The funds are always limited and while the larger schools do an
excellent job, the small& private and state schools do not have the best
facilities--they need to have a better method of getting to the sophisti-
cated CPUs and applications. A good example of how to do this is Johnson
County Community College in Kansas City.

.

2. Poor documentation is the major problem encountered by Interdata
in assisting secondary schools to use c mputers for their educational
program. This problem can be alleviate by structuring the user manuals,
in such a fashion so that they are very easy to comprehend.

3. Principal problem from a vendor standpoint is specifying cost
justification. Many small districts cannot readily afford the benefits
of a general purpose disk-oriented computer. Th&'growing trend toward
regionalization and consolidation should alleviate this problem.

4. a. Lacof aggregate funding constrains dev opment of central-
ized data processing service. .

b. Need for leadership and planning at the local, district, re-
gional, and state levels.

14

5. The largest problems selling to schools exist in the instructional
area. This market is not yet very large. Customers often make bad
decisions because of lack of computer sophiitication. This can be dis-
couraging to the sales force.

Time from initial contact to close of sale is often long. Often'
education prospects know very little about computers and ask for a, machine
that can do everything and costs nothing. It can take a year or more of
educatiop before they are actually ready to release a real bid. In an
effort to be fair, educators generally lead salespeople on even when they
have already made up their minds. Sometimes schools will go through the
bidding process and vendor selection when they have no fundinq. Another
problem is the educator's propensity to look for handouts*.

All of the above tends to increase the time and energy ecessary

for a sale. This lowers.the profits. Low profi s means that t e company
will tend to put its money elsewhere.

o not know how to solve these s Much ofour, arketing
activities are aimed at alleviating this situation.

N B-30
Al 42.,
4.4J
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Educators need 'to realize that in order to get the product develop-
ment they need, they will have to offer industry a chance to make compar-
able profits with other markets. That means to get.serious and stop act-
ing like privileged characters. It wouldn't hurt if they kept their
studerits' interests in mind, either. Basically, the Priorities of U.S.
education are in the wrong place. They'll spend millions of dollars for
swimming pools and football stadiums, but not $100,000 for good instruc-
tional computing.

6. PROBLEM: Providing a school with a complete business and pupil
procetsing softWare package plus time-sharing capabilities for instruc-
tional processing including such applications tools as problem solving,
drill and practice, tutorial, simulation, and curriculum selections; and
also providing course author languages to permit educators to easily
specify instructional strategies in their CAI and CMI developments at a
reasonable price.

SOLUTION: A xerox multi-use system that is capable of running
the administrative and classroom education system software plus such user
developed course author languages as CAL/APL and P.D.C.P. Such a multi-
use system enables the school to provide outside services as a source of
revenue and at the same time can provide a social service to the coMmunity.

WHAT DO YOU FEEL IS THE MAJORHRUST TODAY OF COMPUTER -BASED EDUCATION AT

THE SECONDARY SCHOOL LEVEL, AND WHAT TRENDS IN THE COMPUTER INDUSTRY

APPEAR RELEVANT FOR THE FUTURE USE OF COMPUTERS IN SECONDARY EDUCATION?

1. Major thrust continues to be in the administrative area where
costs and benefits are more readily identifiable. Major computer industry
trends are a reduction in cost of hardware and dedication by some vendors
such as Burroughs to pro Ode preprogrammed administrative systems such as 4

, our Scholastic Scheduler, Test Scorer, Payroll, Financial, Student Records,
.and Instructional Materials. By offering this proven expertise inexpen-
sively on a variety of computer models, the cost and time of achieving
administrative benefits will be reduced. In,the instructional area, a
computer-managed instruction system is capable of accepting any type of
curriculumsobjectives and delivery techniques offer the highest cost/
beneffit ratio.

2. The major thrust of co r-based education at the secondary
school level is definitely in pro solving and computer appreciation.

The tendency for the-costs of computers to decrease is the major
industry,trend which will effect eduction. When a decent timesharing
machine costs less pan a teacher, no school will have an excuse not to
have one.

3. Computer-aided instruction appears to be the major thrust today
of computer-based education at the secondary school, level;. This service
ivalso known as the Huntingto4Proje* and is utilisied for such subjects
as physics, chemistry, biology, and social studi6.

B-3I r 7:1



www.manaraa.com

I

4,

1

4. The major thrust is in the diection of multi-use...permitting
a secondary school to accomplish meaningful business and pupil administra-
tive processing and at the same providing time sharing for student instruc-
tional purposes. It is necessary to provide tools which permit educators
to easily (without programming experience) de lop course material via
course author languages. Computer-aided instruction using graphic/displays
instead of teletype-like devices are mandatory.

5. a. Distributed computing is viewed as the major thrust today
toward Computer-Based Education (CBE). For rapid progress to be acliieve
in Computer-Based Education, it will be necessary to provide a readil/
available service from a centralized source. This would alleviate many

, of the problems associated with cost, breadth of instructional materials,
and transportability of lesson material.

b. The mini-processor with BASIC and subject instruct nal

materials 'will be .a strong force In the expansion of CBE.

c. Student access via terminals to a computer resource to learn.
more about using the computer as an educational tool.

4

6. JI,am],not too sure about the,thrust, but the trends must be-
toward etter utilization of the communications media to gain access to
AlstemSthat they cannot afford. This could lead to consolidation of
computers with all seconcj'ary schools having access to them.

/

4

B-32
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APPENDIX C

ORGANIZATIONS COOPERATING IN

Al SECONDARY SCHOOL COMPUTING

Jeffilt of Organizat4ons Supporting Instructional

Secondary School Computing Organized by State and

Type of Application

r
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

ALASKA

w x

x

x

i x

\

_
x

x

x

x

'x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

%

/

x

x

x

J

X

i

,

7

..

x

x

x

x

x

x

.
x

x

.

x

x

x

x

x

.

x

.

.

x

x

k

,

x

.

4

A*

.

,

University of Alaska (Fairbanks)

ARIZONA
.

University of Arizona
MaricOpa Cgmmunity Junior College

(Tempearea) .

Westinghouse Learning Corp.'

ARKANSAS

Simmons 1st National Bank (Pine Bluff)
. ,

CALIFORNIA

California State University
Gavilan College (Hollister area)
Los Medonos College '(Antioch area)

San Diego State University
University of California at Fresno
University of California at Irvine
University of California at Santa Barbara
University of California at Santa Cruz
Humboldt County Data Processing Center
Los Angeles Rig. Data Processing Center
Riverside Reg. Data Processing Ed.

Center (Sunnymead) ' 4

Sacramento Reg. Data Processing Center
Santa Clara Reg. Ed. Center
Louisiana Pacific Corp.

(Red.Bluff area)
DowChemical (Concord area) '

Educational Cook]. Inc. (Sunnyvale)
G.E.Tymshare

.

.

. .

COLORADO .
,

University of Colorado
Warren Tech-Voc School (Lakewood)
Computer Center (Farmington M.)

Educator's Consultant Service
(W. MaVen area)

.

Westinghouse Learning Corp.

.CONNECT ICUT A

Al .

Western Connecticut State College

C-1
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

Warren Tech-Voc School (Lakewood)
Computer Cenper (Farmington, N.M.)
Educational Consultant Service

(W. Haven area).

DELAWARE

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
.

x

x

x

x

x

x

x

. x

x

x

.

x

x

x

x

x

x

#

x

x

x

x

x

.

4

x
..

/ x

x

.

.

x

,

.

x

_

.

.

x

x

.

University of Deldwa're (Project DELTA)

General Foods, Inc. (Dover)

.,

FLORI9A

Florida State University
Florida Jr. College (Jacksonville area)
University of Florida
University of N. Florida

,

(Jacksonville area)
University of S. Florida

(Tampa area)
..

GEORGIA

Computer Spectrum Co.
(Douglasville area)

Litton ABS

IDAHO
.

Boise4State University
Statewide Info System

ILLINOIS

Aurora College
Eastern Illinois University 4

Elgin Community College
Illinois Institute of Technology ,

Oakton Community College
University of Chicago
University of Itlinois

TIES (Minnesota)
Franklin Life Insurance tompany

(Springfield)

Hinkley Schmidt Ater Co.
(Argo)

McDonnell Douglas Automation Service
(St. Louis) _

National Coriputer Network (unspecified)

Westinghouse Learning Corp.

C-2
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

T
`Western Union Data Services

(Park Ridge)

.

x

,

104

INDIANA

x

x

x

x

x

x

x

x

x

x

x

x

-

x

N

.

.

Illi is Institute of Technology
In ana University
Pu due University
Tr -State College
Sta e of Indiana
La County Data Processing, Center

a Corp. (Ft. Wayne area)
Indiana Bank and Trust (Fort Wayne)
Lafayette Water Works .

McDonald Corp.
Purdue National B nk (La ayette)
S Indiana Com ter Services

(Sellersburg area)
tti ity Network of America
Weitinghouse Learning Corp.

x

x

IOWA
-

.

Bowdoin College . x x ,x x x

Luther College x x x x x

Indian Hills Community College
(Ottamas)

University of Iowa t

Mid-Iowa Computer Center

x

x

x

N.W. Iowa Computer Center .

Network Data Processing (Cedar Rapids)
West Bend Elevator (West_Bend)
Westinghouse Learning Corp. (Iowa City)

Educational Center (Guswald)

x

x

x

x

x

x

x

x

x*

x x

.

KANSAS
.

.441

Barter County Community College .

Kansas University .

Garden National Bank (Garden City)
Cimarron Computer Services

x

x

x

x

x
&

(Cimarron)

1st National Bank of Lained x

KENTUCKY

x

v
. ..-

Eastern Kentucky University
Pze+nv.n VanfilrIll, Prinrzfinn nouolnnmonf

,Ashland)

C-3
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COOPERATING ORGANIZATIONS

I

NAME OF ORGANIZATION

TYPE OF SERVICE

LOUISIANA

x

x

x

x

x

x

x

x

r

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

-.

x

x

x

x

x

.

x

x

x

x

x

x

.

,

x

x

x

x

x

x

.

x

x

x

x

x

c

.

.

,

x

°

//

k

x

x

Bossier Computer Services .

(Ruston area)
Burleigh Knott Computer Service

(Arnaudville-Port Barre area)

MAINE

Bowdoin College (Brunswick)
University of Maine
Instruction Services, Thc.

(Durham, N.H.) ,

Westinghouselearning Corp.

MARYLAND

Armco Steel Corp. (Baltimore)
Litton ABS

.

Martin-Marietta Corp.

MASSACHUSETTS

Project LOCAL
/

ECS
--....

Systems for Educational Time Sharing
(SETS) (Waltham)

Nashoba Reg. Technical High School
(N. Chilmsford area)

Westinghouse Learning Corp.
New York, N.Y.) '..'.

MICHIGAN

Adrian.College
MISD
Traverse Bay Area Ed. Information

Processing Center .

Wayne County Data Center
Interstate Data
Kellogg Commdnity College

..

(Jackson)

MINNESOTA

Bemidji State College
Mankato State College
Moochind College
St. John's University

C-4
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

Southwest State College
University of Minnesota
Minnesota Educational' Computer

Consortium (MECC) (statewide)
Total Information for Education I

System (TIES)

MERITS
Educational Users Group
S. Minnesota School Library
,11ankato,Area Voc-Teebnical School

Moorhead Area Voc School
St. Cloud Area Voc School

MISSOURI

x

x

x

x

x

x

x

x

.

x

x

x

x

x

x

x

x

, x

x

------.

x

x

x

x

x

x

x

x

x

.

x

x

x

x

x

.

x

x

-

x

x

x

x

x

x

x

-x

x

-

x

x

x

x

p

-

x

x

x

x

.

x

x

x

..,

..

S.: Missouri State University
University of Missouri

(Rolla and Columbia)
McDonald Douglas Automation Co.

(St. Louis)
St. Louis Data Processing Center

MONTANA
.,

Flathead Valley Community College
(Kalispell area)

Montana College of Mineral Science
and Technology

Montana State University
Keystone .

NEBRASKA .

Education Service Unit
1st National Bank and Trust

(Lincoln)

NEVADA

University of Nevada (Reno)
Eastern Nevada Medical -Group

NEW HAMPSHIRE

Dartmouth College
University of New Hampshire
Bureau of Educational Testing

and Research '

C-5
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

NEW JERSEY

x

x

x

x x xRutgers University

ICS 4onsortium (Wayne)

Instructional Computer Cooperatilife
(Chatham)

Association of Cbmputer Machines x

(North New Jersey)

Union Company Technical Institute
MidAtlantic Bank (Clark)

Automated Data Processing, Inc.

x

x

x
.(Hanover)

Rapidata (Pennsylvania)

Service Bureau ,Corp. (Allendale area)
S. Jersey Gas Company

x

x

x

Transnet Corp. (Union) x x x

NEW MEXICO

University of New Mexico
All Indian Pueblo Council (AIPC)

x

x

NEW YORK

Buffalo State College
New York State University of'Buffalo
State University of New York at Albany

x

x

x

x x

University of Rochester x x x x
Board of Cooperative Educational x x x x x x

Services (BOCES)

Mid Hudson Regional Computer Center x
.

(New Paltz area)

Burroughs Corporation
Fjnsery Computer Corp. (Peru area)
Mini Computer Systems Inc.

x

x

x

(White Plains area)
Monroe Corporation
Bell Aero Systems (Williamsville area)
Westinghouse Learning Corp.

x

x

x
,

NORTH CAROLINA

North Carolina State University
TUCC

.

Educational Computer Services

x

x

x

x

x

(Charlotte area)

Research Triangle (Charlotte area) x

C-6
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

NORTH DAKOTA

x

x

x

x

x

x

x

x

x

x

x

x

,

x

.

.

.

.

y

.,

.

Dickinson State College
University of North Dakota
Educational Cooperative Association

OHIO

Metro Education Council

(Gahanna area)
Metropolitan Dayton Education

Cooperative Association (MDECA)
Belmont Tech (St. Clairsville)
Muskingum County Technical School
Chi Corp. (Avon Lake area)
Ed Pro (Toledo)
Litton ABS
Ohio Valley Data Control
Westinghouse Learning Corp.

(Iowa City)
Lorain County Education Computer Cen er x

L../

OKLAHOMA

State Department of Education
Chi Corp.

x

x
.

OREGON

xS.W. Oreaon Community College
Oregon Total Information Service (OTIS)
S.W. Oregon Computer Consortium (SWOCC) x

Rock Valley Council on Computer < x x x x x

Education

PENNSYLVANIA -
x

x

Clarion College
Indiana University of Pennsylvania
Lehigh University
Pennsylvania State University
Shippenburg State College
Slippery Rock State College
University of Pennsylvania
West Chester State College
Cumberland-Perry Voc Tech School

x

x

x

x

x

x

x

x

x

x ,

x

x

x

x
.

(Clearfield)
Fayette Voc Tech School x

.

(Connellsville area) -
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

Forbe

(

\....,
Rood E Area Voc Tech School
t sburgh)

x

Greater Jo nstown Voc Tech School
Lehigh nty Voc Tech School

x

x

Parkway West Voc School (McDonald) x

N. Fayette Voc Tech School
Upper Bucks County Tech School

x

x

(Perkaskie)

W. Montgomery County Voc Tech School x w. .

Computer at State Capitol x

Computer Consultants Inc. x -

(New York area) , .,

Community Computer Corp. x

(Philadelphia)

Mellon Bank (Pittsburgh) x

'0,

Northeastern Engineering Co. x

(Clarks Green) .

Southwestern Publishing Co. x x x

(Wilkes-Barre area)

Pentamation (Lampeter area) x

Westinghouse Learning Corp. x

RHODE ISLAND (

xLitton ABS

SOUTH CAROLINA- . .

Rapidata, Inc. (Rapid City) x

Western States Wholesale (Pierre) x

TENNESSEE

E. Tennessee State University x .)-

Jackson State University x

Matthew State Community College
Middle Tennessee State

x

x x

Motlow State Community. College x f x

University of Tennessee x

TEXAS .

Coopera ive Education Service
Ce er (CESA)

DI omwter Center (Dallas)

x

x

Regional tducation Service Centers x x x ,...._x

University of Houston . x

Gulf Coast Multi Regional Processing
...

x

n
.

r
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

UTAH

x

x

x

x

x

x-

x

x
x

,x

. x

x

x

x .

x

,

x

x

x

x

.

x.'

X

,

x

x

.------7----\

.

------1--,

x

4

x

..

------._

'.. "..

x

.

.

.

.

State Board of Education
Canyon Lands 21st Century Corp.

(Elanding area)

VERMONT

Suny at Stoneybrook

VIRGINIA _
T--..,

Paul D. Camp Community College
(Suffolk area)

Educational Computer Cente
,(Lynchburg), ''

Richmond Area Math and Science Cent-

Norfolk Tech-Voc School
Bert Systems, Inc. (Suffolk area)

.

WASHINGTON

Big Bend Community College
(Moses Lake) .

Centralia Commdnity College
(Lacey area) .

Evergreen State College ,

Washington State University __------

Walla Walla College
Western Washington State College ,

Big Bend Computer Consortium -

Computer Services of Walla Walla
Computer Services, Inc. (Renton) , ,..,,_x

Computer Systems, Inc. (Tuk Walla).
.

Uniflite Inc. (Bettingham area)

WISCONSIN , .

x

x

.

Universityof Wisconsin
Cooperative Education Service Center
Beloit Computer Center

(Waterford area)
Fox Valley Technical Institute .

(Aapleton area)
Dadco Data (North FonEd4 Lac)
First National Bank of App ton

First Wisconsin National Bank
/,

(N. Fond du Lac)

Figi's, Inc. (Marshfield)

C-9
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

Service Bureau Corp. (Milwaukee)
Thilmang Paper Co.

Westinghouse Learning Corp.
Coop Service Agency (Reedsville)

WYOMING

,.

1

a

'

x

x.

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

-4

x

x

.x

x
.

x

/,

x

x

x

x
.

.

x

X

x

x

x

x'

x

x

x

x

x

.

-

x

x

x

x

x

x

.

et

_

x

.

-

State Department of Education
Caribou Four Cornell, Inc.

(Afton area)

GUAM'
Cost Plus Computing (San Jose, Ca.)

MANUFACTURERS
- .

Data General

Digital Equipment Corp.
General Electric Tym-Share Corp. ''
Hewlett-P'ackard

IBM

Litton Industries
Monroe ,

Olivetti
UNIVAC, ,

Wang

Westinghouse Learning Corp.
Xerox

National Cash Register

.

.

.

.

_--
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BOSTON PUBLIC SCHOOLS

Bernard R. Redgate
Assistant to Director
Boston Public Schools
Data Processing Center
205 Townsend Street
Dorchester, Massachusetts 02121

Applications

Appendix D

Computer science, computer programming, and running computer

Simulations. Will \soon be determining direction for the future.
Latin School,--score and analyze multiple choice tests.

Hardware

IBM 1130, three EDU 20s, and one EDU 25. Used in eight schools

in Boston. In November, IBM will install six terminals which will,

be attached to an IBM 370/145 $n Boston City Hall.

Software

Languages - COBOL, FORTRAN, APL.

THE DARTMOUTH SECONDARY SCHOOL PROJEC

John M. Neviso4
Kiewit Computation Center
Dartmouth College
Hanover, tip/ Hampshire. 03755

Background

In June,of 1967 Dartmouth College with the support of NSF began

a three-:year project exploring the use of computing in secondary,

schools. Eighteen schools in the New England area participated ip.

the project. The computer was made available for classroom and eicira-

curricular uses of computing. Program is successful today in the*"

areas of math, science,.computer science, social studies, art; lan-

guages, and 'gaming.' 1

Hardware

GE 635 at Dartmouth time shares over100 terminals.
,/ 4

Software

Languages -'FORTRAN, BASIC/ALGOL, and a machine language,

DYNAMO, APL, DTSS XPL.

D-1



www.manaraa.com

'

,

PROJECT LOCAL

Robert N. Haven
Project Director
44 School Street
Westwood, Massachusetts 02090

Background

PrajectACAL (Laboratory Program for CAI Learning). was founded
in 1967 and is one'of the oldest computer projects for secondary

' schools in the country. From the original five school members,
Lexington, Westwood, Natick, Needham, and Wellesley, the project has

' grown to serve over 20 schools. The project originally used com-
mercial timeshariffq services which cost over $100 for each student
served. In the'1965.-69 school year, costs were reduced to $25 per

` student, after -substituting five small computers for the timesharing
service. The computers consisted of three EduSystem 20s and two
EduSystem 50s. In subsequent years, the addition of more terminals.

, to each system has driven the per student cost even lower.

. Applications
. .

0

Tool An problem solving, as a vehicle for administering drill
and practice sessions, as a calculator in laboratory experiments, and
as a medium for demonstrating the operation of math and science con-
cepts. Handles all'administrative aspects.

Hardware

3 EduSystem 20s and 2 EduSystem- 50s.

4oftware

Circulates a mini-library of books,. research papers, materials,.
''dealing wtth,pomputers, programs, and instruction. Inservice stain-
fng courses; .

IN);

-,
. 11UNTINGTON.00fPUT OJ T )

.,.

,t-

. --

... L. BraphelDirecf6r4:
y

allege M Engineering
. / A

tate University of New York at Stony Brook
tony Brook, New York` 11790' et.

., ,
. ,

.-

Application,.
e . .

T6 HUNTINGTON TWO's (originally a National Science Foundation
. .

project) goal is to develop qaality s mulation program to be used

to enrich secondary school curricula i hysics, biolog , and social

studies. All HUNTINGTON T140 simulati provide o ort ity for

,learning bistudent participation and observation..

NO,

J
*I"

D-2
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fr

4

Simulations make possible projects that could not otherwise be

considered aue to cost, time limitations, potential danger, the
necessity of elaborate equOment, and needed expertise. In a study

of disease epidemics, for example, the student defines a population,
immunization, and infection percentages, and the recovery rates.
The computer than plots the course of the disease and the student

can alter the variablet to see whiCh has the greatest effect. Other

biology simulation ar in genetics, Nest control, membrane trans-

mission, enzyme reactivity, and photosynthesis.

40
The computer programs are written in the BASIC language and are

restricted, in size to allow users of smaller in-house computers to

use simulations in-their classrooms. Each program is available OR/

paper tape and is accompanied by student, teacher, and resource

manuals. The cost of a complete package is $3.00.

The student manual contains the material that might be

found in a student workbook: instructials, background,

and follow-up questions.

The teacher manual describes how the program is sed,

what preparation the student will need to use th simulation,

questions' for discussion, and sampl, rips of the rogram

to give the teacher an idea how the program runs.

The resource manual is designed to give)detailed background'

on the program's model, and detailed information on the

subject of the simulation.

LONG 'WAND REGIONAL INSTRUCTIONAL COMPUTER SERVICE (LIRICS)

. berry Damm
Director of LIRICS
instructional Computer Center
Wilson Technical High School
17 Westminster Avenue.
Dix Hills; New York 11746

Background

..LIRICS is the first regional instructional Computer network in
New York state, and one of the largest in the United States. The

Board of Cooperative Education Services (BOCES) No. 3 in Suffolk,
County, along with two otW district BOCES in Suffolk and Nassau
Counties, administer the DEC-system-10 which provtdes simultaneous

,
time sharing service to over 60 terminals at 40 schools on Long

Wand.

Software

BASIC, - COBOL.

D-3
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I

Hardware

,DEC 10

Comments

Students graduated from Long Island High School have firm founda-
tion for computer activities in colleges they now attend.

PHILADELPHIA PUBLIC SCHOOLS

Mrs. Sylvia Charp 0
Assistant Director for Data Processing
21st and Broadway
Philadelphia, Pennsylvania 19103

Applications

Biology and math, computer-based games simulating'events4, de-
.

cision strategies and problem solving, computer literacy (junior
high school) CAI, SABRE a system's approach to BASIC reading,
VICS - Vocational Guidance Information, computer managed instruction
,(electronics, consumer education, marketing, and career).

./Instruction of Management Program (7-8fqrades) - evaluation,
curriculum, computer management, AIMS - Adoptive Instructional Manage-
ment in Special Education, staff development.

WAYNE TOWNSHIP PUBLIC SCHOOLS

Henry J. Petersen
Secretary
Instructional Computing Cooperative Inc.

Wayne Public Schools
122 Indian Road
Wayne, New Jersey 07470'

:3! Applications

Wa used the first year by the 34 members of the consortium as
a math 1b experience. Students wrote BASIC language programs for
several .. es. Currently has CAI programs in remedial reads
English, and adult areas; drill and practice in math, programs or

bookkeeping, science, business, and social studies.

Administrative uses include report cards; scheduling, compre-
hensive achievement monitoring, accounts payable, IxIdget preparation,
grade reporting, attendance, class rank, census records, and a
guidance college selection package,

Hardware

Two Hewlett-Packard 2000 owned by Wayne County. Time share

access to members plus access to multiLprocessing HP 3000 and terminal

administrative data system.
D-4
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Software

Languages:

Programs:

BASIC, Instructional Dialogue Facility, CAI Author
Facility.

Text editing package, college selection package,
remedial reading, English, Adult (GED),
Project materials.

Comments

Teacher training - REACT training materials used.

EASTERN KENTUCKY EDUCATIONAL DEVELOPMENT CORPORATION (EKEDC)

Edwin Jones
Dire for of EKEDC
925 Winchester Avenue
Ashland, Kentucky 41101

\
Background

EKEDC was formed in 1965 by 32 school districts in eastern
Kentucky with the support of federal funds. Plans call for providing

instructibnal and administrative services-to member schools.

Hardware

RCA Spectra 70/45, computer located in Ashland.

'Software

Suppes-JrnIn CAI drill and practice program in arithmetic. (NA)

Update

No longer offers CAI service to schools. Diehave a mat tics

and reading program. EKEDC is currently involved in Project ACCESS

grade reporting, studen cheduling and teacher's register, computer-
ized planning and budg g system, and management of school systems:

MEMPHIS CITY SCHOOLS

Johh F. Merrill, Director
Computer Division
Board of Education, Memphis City Schoolt

2597 Avery Avenue
Memphis, Tennessee 38112

Applications

Math drill and practice, problem solving, computer science,
scheduling, report car4, ranking, standardized test scoring,

D-5
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attendance, evaluation of various projects through statistical
analyses.

.

Hardware

2 H-P computers, 64 teletype terminals

Software

Guidance and counseling package similar to CUIS.

Comments

Has a community learning lab for culturally deprived children.
Cifferent groups of'65 come each day. Use IBM Courzewriter 111/360.
Children get 2-4 hours computer contact. Other-than this program
and several at various schools, Memphis has predominantly admini-
strativej-ather than instructional usage.

HILLSBOROUGH COUNTY PUBLIC SCHOOLS

Mrs. Esther Raker
Data Processing Center
Hillsborough County Public Schools
1407 East Columbus Drive
Tampa, Florida 33605

Applications

Student master file, attendance accounting, mark reporting, test
scoring and analysis, pupil records. Personnel/Payroll, vendor,
budgetary,'and student file.' Teletype terminals located in each
senior high school, the Learning Center, and the Juvenile Home.
These terminals are used to interactively program and execute programs
written in the BASIC language. The terminals are used as an integral
part of the mathematics and science instructional programs. In addi-
tion, certain Computer Math Classes are also taught in the FORTRAN
language which is processed in batch mode. Computer systerlocated
in the Tampa Bay Vocational-Technical School used in teacilliig computer
science.

Q
Hardware

Telecommunications systems - FASTER-MT and ITF :ASIC

FASTER - series of video terminals and pri rs located in
administrative and instructional

BASIC teletypeterminals located in sc
IBM 1130 in Tampa Vocational-Technical Scho

Software

Program packages from IBM.
Languages: FORTRAN, BASIC, FASTER.
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UNiVERSIT IGH SCHOOL

Robert Davis, Principal
University High School
121.0 West Springfield Aven

Urbana, Illinois 61801

Applications

PLATO CAI in Bussian, Latin, French, Biology, etc.; a sequence
of courses beginnin in grade 7 required of*all students entitled
"Computer Science and Problem Analysis;" "Heuristics" that uses
PLATO, a LOGO "Turtle Lab;" and a multigrade math program, used in
grades 4 through 9.

PROJECT` PACER

Loyal W. Joos
Oakland Schools
2100 Pontiac Lake Road
Pontiac, Michigan 48054

Background

S' Has developed and is marketing a computer-based system Which
provides analytic and prescriptive' processing of testing data in a

manner which is designed to facilitate the evaluation or asses,gment

of school programs at the classroom level.

PACER utilizes item analysis for curriculum evaluation.

PROJECT TIES

Donald C. Holznage
Project Manager
Instructional Systems
Project TIES
1925 West County Road B2
St. Paul., Minnesota

Background

.7

1

Project TIES provides hardware, software, materials, als;a`Ins rvice
.,

support to elementary, secondary, and vocational-technical schools.

Use is concentrated on problem solving, simulation, drill, information
retrieval and data base analysis, and computer science... Mathematics
is largest use area, with science, social 3idies, and business

education using a great deal 'of computer time also. r

Hardware

HP 2000F and G4 Burroughs 83500 (2)

D-7
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Sortware

BASIC, FORTRAN, COBOL, LOGO.

MILWAUKEETUBLICSCHOOLS

Richard H. Bergman
/Ditlector of Data Processing
Milwaukee Public. Schools

Administration Building
8225 West Vliet Street

- post Office Drawer 10K
Milwaukee, Wisconsin 53201

Applications,

Math, physical science and social sciences, vocabulary building,
game playing and simulations, guidance, drug abuse education, driver
eduCation, decision development, optional mini courses on computers,
various administrative tasks.

Hardware

PDP 11/20 time sharing system. Have three mobile trailers
equipped with unit record equipment are used by the business education
department to teach data processing principles with emphasis on career
employment. Plan, to expand to PDP 11/45 - 24 user system in January
1975. Texas Instrument Silent 700 used for administrative tasks.

Software

Huntington I and II, Project Delta, bcus, Hewlett-Packard,
101 Games, and numerous user written programs.

PROJECT LACE

John C. Storlie
Director, Computer Center
University Computer Center
University of Wisconsin
LaCrosse, Wisconsin 54601

Background

LACE (LaC osse_AP66 Computers in Education) is the namegf a
coNput jeCt of the University of Wisconsin Computer Centek that
makes computers accessible to colleges and secondary schools in
Wisco sin

I
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Hardware

HP 2000C, 30 remote terminals including 13 on UWL campus and 17
in high schools, elementary schools, and colleges in the state of

Wisconsin.

Software

Problem Solying, programming skills, simulations (business, social
studies, biologi, chemistry, physics, etc.), CAI (limited use), and

. school administrative programs to include salary schedule simulation

(costing), and enrollment projections.

SHAWNEE MISSION PUBLIC SCHOOLS

Terry Parks, Ph.D.
Director of Basic Services
Shawnee Mission Public Schools

Administration Building
7235 Antioch
Shawne(Mission, K 04

. Instructional_

CAI - remedial tutoring to 45 students; CMI - serves 100 teachers,

500 students. Courses in computer science, simulations. CMI seems

to be the most widely used-application in the sc hool system. 15 to,

20 teachers aid staff members have diYeloped a-variety ofpmputer
.managed instruction techniques which range from game simigations to

an extremely sophisticated curriculum materials m6ggement system.

APL is key language.

Hardware

IBM 360/40

Software

Languages - APL, FORTRAN, COBOL, PL/1, WHATFOR

a
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o
SCHOOL DISTRICT OF KANSAS CITY

Thomas A. Hartley, Jr.
CAI Project Director
School District of Kansas City, Mo.
2618 Wyandotte Street, Room 214
Kansas City, Missouri 64114

Applications

Juntor high mathematics - Kansas City's 8th graders have had a
history of falling far below the national norm on the math portion
of national achievement tests. CAI programs have significantly
raised the level. The average scores are now above the national norm.
Science program (30 hours), drill practice, gaming, simulation.

Hardware

IBM system 370/135 which simultaneously handles CAI as well
as routine data processing operations. There are presently 22 CAI
terminals (IBM 3277s) located in 2 junior high schools both at
remote locations from the central processor. Planning expansion of
CAI to 8 schools with a total of 64 terminals.

Software

MAlt and Coursewriter II, IBM 1130

CHICAGO PUBLIC SCHOOLS

Harry Strasburg
Assistant Superintendent

or

George Litman
CAI Project
Board of Education
228 North LaSalle Street
Chicago, Illinois 60601

Applications

Computer education program - four-year sequence of Computer
science course in over 50 high schools in Chicago, CVIS, Drill and
Practice CAI curriculum (math, reading, etc.). 20,000 student
sessions per day.

Hardware
Olt

IBM 370/145, 210 terminal 80 ports, 200 keypunches

IVAC 1110=688 terminals.
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JEFFERSON COUNTY PUBLIC SCHOOLS

Eugene A. Collins
Irtstructionail CoMputer Systems

Normandy Elementary School

6750 South Kendall Boulevard

'

Littleton
e

Colorado 80123

Applications

Algebra, simulatior6 in physics; four one-quarter courses:
beginning computer programming, advanced computer programming, com-

puter science, and computer technology and society (this last one

has not been iMpl ented as yet), s e tutorial application,

guidance and cou eljagireein considered, testing being done

by few individua s

Hardware

Hewlett-Packard 2000C with disc storage-capacity

Comments

National Science Foundation and district are supporting pro-

grams cooperatively.

ADAIR PUBLIC SCHOOLS

Mike Bolton, Principal
Adair High School
Adair, Oklahoma 74330

Applications

Computer science, programming.

Hardware

GE Mark II time-sharing computer.

Software

Languages - PORTRAN, BASIC REMAPt, Bell Telephone's CARDIAC

simple machine language.

Comment

Adair participated in the 1970 survey and was one of the schools

AIR interviewed; Adair and Tulsa Edison were the only two schools

in 1970 in the northeast section of Oklahoma to use computers in

their curriculum.
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AREA ,9 SCHOOLS

Donald Schaefv,
Physics Teacher
Bettendorf High School
Bettendorf, Iowa

'Applications

Mathematics, physics, chemistry, and general science

Hardware

Edusystems50

History

Begun_in January 1970. Twelve schools in Clinton, Muscatine,
andScott Counties involved.

REGION IV EDUCATION SERVICE CENTER

T. S. Hancock
Executive Director
Region IV Education Service Center
Houston, Texas 77002

Background.
4

Consortium uses an RCA Spectra 70/46 and 70/45 at the Center
in downtown Houston. Eventually all 225 secondary schools in the
Region will be provided complete educational data processing capa-
bility.

Applications -41

Problem-solving in math, physics, and chemistry, and computer
skills.

EDUCATION SERVICE CENTER, REGION 10

Education Service Center, Region 10
400 East Spring Valley
Richardson, Texas

Background

Consortium of 26 schools in the district in North Texas Area.
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Applications

Problem Solving, Programming (grades 5-12), CAI reading -Oracles
9-12), CAI math (grades 3-10), Guidance Information System (grqdes
-12), Special.Education, and Adrpinistrative applications for grade
reporting, and scheduling.

KILLEEN INDEPENDENT'SOHOOL DISTRICT

Ron Heuss 0

Assistant Principal for Scheduling.
Killeen.Independent School District
Post Office Box 967
600 Williamson Street
Killeen, Texas 76541

Applications

Presently'for scheduling and grade reporting. Future "plans

_include CAI for the mentally gifted in math and later in klencp.
Success depends on federal funding and localfinansing.

Comments

Working in conjunction-with Central Texas Colleg via the EPIC:
SOCRATES program.

A

.,

OTIS - OREGON TOTAL INFORMATION SYSTEM

Ben Jones.
Manager of Instructional Services
354 East 40th Avenue
Eugene, Oregon 97504

Background

The Umatilla I.E,D. and schools in Umatilla County, Oregon,
participating with a number of other schools launched in 1967 a
project called OTIS (Oregon Total Information System). The project
was managed by the Lane I.E.D. in Eugene, Oregon. The computer system,
was primarily an administrative system with theiAtent to provide
instructional services as resources were available.

The system is a remote teleprocessing environment with at the
present time approximately 175 terminals located in schools across.
the state of Oregon. Tb meet the grbwing need for instruction, it
was deemedinecessary that a separate computer was required to fulfill
the requirements. A tempo mini-computer was installed to provide
telecommunication'interface with the computer systems. This allows

the capability of using the same terminal for administrative services
and instructional services through a simple switch command. Thil

provides a great opportunity for small school districts whose

el
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administrative needs are not great enough to require a dedicated
administrative terminal in the school district. This allows suf-
ficient time for student use to provide a reasonable environment for
instructional supplement.

Applications

1
CAI (Math Drill and Practice), Simulating CMI (limited) Student

Problem Solving.

ardware
1

2 H-P 2000r\

N
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