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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‘{irst 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 {ﬁ
secondary schools be repeated since there was once again a lack of current ..
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'sché%]s in the country, and the

" amplification of the statistical survey results by (1) a Tongitudinal

study of a sample %f schools participating in the 1970 study; (2) a survey
of computer manufacturers to determihe. the types of computer systems used
by secondary schoqls, and (3) the identification of exemplary programs in
schools that are using the computer in their instructional program in an
innovative fashion.. A , )

The questio;ndiré consisted of five sections and required a respondent
to answer 44 individﬁa} quespions about their school's computing activities.

The major sections of the questionnaire were:

‘1. Genera] information about the school;

2. A listing in checklist format of a school's specific Instruc-
tional and Administrative Applications;

vii 3



3. General school budget and a specific budget for Adk1n1strat1ve
and/or Instructional Cgmputing;

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

5. A detailed descr1pt1on of a school's Instruct1ona1 Applica-
tion(s).

B

Project CASE questionnaires were maf]ed fb 25 percent of the public
secondaryqechoo1s selected from the Public School Universe file developed
and maintained by the National Center for Educational Statistics. From
}he more than 22,000 pubTic secondary schools listed on the file, 5,580
were randomly selected by a specially developed computer program.

' ) I\
Resu]tg ’ ‘

In general, the study provides both a quantitative and qualitative
review of the extent and nature of computer use in §econdary/§3hoo1s.
With a primary focus on instructional computing, the-study shows the .
growth of secondary school computer applications since 1970‘ﬁnd explores
the current state and future of instructional computing at the secondary
school Tlevel.

Some of the major findings were:

o Since 1970 computing in secondary educatiom has steadily
« increased with 58.2 percent of the schools responding to

Project CASE”survey indicating they are currently using a —
‘computer for administrative and/or instructional purposes
v (versus 34.4 percent in 1970).

4

o The trend is toward mo}e fully using the computer. Of
schools using computers, only those using them for both
administrative and 1nstruct1ona1 uses increased from 1970
to 1975 (26.2 percent’ versus 37.5 percent). The percentage
of schools using compgters 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).

computing for the last five years (1970-1975), and with the
assumption that the current rate of adoptyon of computer
technology 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 com-
puter system for some type of administrative and/or instruc-
tional application.

o Given the' findings concerning the growt?;of secondary school

W19 P\



a _ .
o Respondents indic;}hd,that using the computer as a "Problem

Solvifg Tool" and as a subject for "Computer Science" courses - (,/
were the most frequently utilized instructional applications
. i in secondary education. ) .

° In schools using computers CA¥fas increased from 8.4 Percent
. in 1970 to 13.8 percent in 1975. . _

° \The,predom1nant instructional use of computers in 1975 is still
for Mathematics instruction. : X

° With regard to administration the most frequent uses of the
v 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 inf}o-
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 costs
for school Operat1on and tight budgets, individual schools and_ school
systems are comm1tt1ng locally generg}kﬁ educational do]]ars to computer1ze —
their information management systems and to enhance the qua11ty of their
instructional programs. -

R

Drawing upon the information storage and retrieval capacity of com-
puters, se ndafy’échbo1s, frequently in conjunction with their school
system; have attempted to streamline the administrative functions of
scﬁoo] operation by effective use of the computer for such tasks as’ payro]]
cost accounting, personnel records, resource management of inventories
and qpp]y requisitions, student scheduling, report cards, and pupil
atten ancs\ With the aid of the computer, these administrators now have
. rapid cce§s\£o the school's records systems so that they may continually

\mon1tor evaluate, and eff1c1ent1y administer the operation of their
school. n addition, an increasing number of schools have turned to the 0
useQ\?\\\ e\computer fJP instructional purposes. Most frequent]y an-in- - ’ vfi,
struct1o application takes the form of computer sc\ence or data

processing course offerings that include Operat1on of un1t record. equip-
\\\\én;, computer programming, and computer system operation. Another
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A

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- aSS1sted instruc-
~ tion format; N

o to guide a student's progress through an individualized
course of instruction in a computer-managed 1nstruct1on
format;

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

° for gaming and simulation of scientific and ébcial 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
.1ooked to the~computer as a means to better administer the school's oper-
ation and as a too] to enhance the learning process. -As reflected by
the results of the Project CASE survey, American secondary education ijs .
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 be\used by administrators
and’ teachers to prov1de all students a more rewprding and challenging
learning experience. The resolgtlon of this question will ultimately
determine the total impact of the computer on improving the quality of . © L
American secondary education. :
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In the fall of 1969 the Amer}can 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 N§? 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 andigepresented a s1gn1f1cant contribution
to the knowledge of the state-of-the-art in educational computer applica-
tions. It represented the fitst serious attempt at assembling a compre-
hensive overview of computer use in this significant educational sector.

In early 1974 AIR proposed thdt the or1g1na1 study of computers in
secondary schoo]s be repeated since there was once again a void of current

. information. In addition to updatimg the original data, a second and
- comparable study would allow for the analysis of trends and estimates Qﬁ*
future growth and directions. The second study was funded and started in
June 1974’ .

.The data from this recently comp]eted study has Shown that during the
last five years secondary educat1on 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 1ntegrated the
information and instructional services that computers proV1de 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
schoo]s today use a efmputer to aid their administrative or instructional
programs. Compareﬁvto 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 term1nat1ng a prev1ous]y established computer application. '
Thus, despite generally r1§1ng 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’
and to enhance the quality of their instructional programs.

" Secondary schools have drawn upon the information storage and retrieval
capacity of combuters and frequently in conjunction with their school
system, have attempted to streamline the administrative functions of school
operdtion by effective use of the computer for such tasks as payroll, cost
accounfing, personnel records, resource managewent of inventories and sup-

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

-
“ony

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 progrmnn{ng,

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<¥n a cgmputer-assisted instruction
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 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 1ife situatiops.

0f significance is the fact that computer technology has found its o

place in American secondary education. Despite earlier difficulties with
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.the application of computers in éducation 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 seemé 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
advent of computer tegirology in the educational program as an inevitable
part of secondary eduggiion. The questﬁon confronting secondary education
today is not whether the computer belongs in secondary schools, but rather
how can computer technoiogy best be used by administrators and teachers to
provﬁde all students a more rewarding énd challenging learning experience.
The resolution of this question will ultimately determine the total imr’
pact of the computer on improving the quality of American secondary

education.




RESEARCH DESIGN

Overview

A national survey of secondary schools was conducted to determine the
extent and type of computer use in pyblic secondary education. The study
inc]hded 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
longitudinal study of a samp]eiof schools participating in the 1970 study;

L4

-{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 qualitative
review of the extent and nature of ﬁpmputer use in secondary schools. With
a primary focus on instructional computing, the study shows the growth of
secondary school computer app11cat1oﬁ%A§1nce 1970 and explores the current
state and future of instructional comﬂut1ng 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 schoo]s (Darby, Korotkin, Romashko, 1970).. The original
questionnaire was rev1eggd qu revised by Project CASE's Advisery Board
and the project's staff. "Based on the previous experience with the ques-
tionnaire, all unnecessary data elements were removed and ambiguous questions
were modified. \Upon comp]etiqb of the revisiéns 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 th& questionnaire for school administra-
tors that currently utilize a computer as well as for those who do not
currently have a computer applitation. The dﬁa%t questionnaire was revised
in accordance with the results of the pilot testing and printed in a form ,
suitable for mailing.

Vi
p
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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:

o 1. General informatjeq about the school (type of school, y
enrolTment, currént™computer use, source of funding,
prOJected computer use; etc.);

2. A listing in check]ast format of a school's spec1f1c

. Instructional Apptications (i.e., computer-assisted

instruction, computer science, etc.) and Administra-
tive Applications (i.é., 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 prov1d1ng cooperative sup-
port; evaluation findings concerning the effective-
ness of their computer application{s); and théir
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 (ile.,.computér,
computer-assisted instruction, etc.) and for the idgn;ificapion 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 thé National Center for Educa-
tional Statistics. From the more than 22,000 public secondary schools
listed on the fi}e, 5,580 were randomly selected by a specially.developed
computer program. ‘For this study a secondary school was defined as one

‘ ™
that had one or more of the f04T0w1ng grades: 9, 10, 11, or 12. Thus
schools with grade levels such*as 1_through 12, 7 through 9, 9 to 10, \
ﬁ§2>alone, etc. were e11g1b1e for selection.
AR
Q ‘ - : a;.z
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The sample was stratified in terms of the ﬁhmggr of schodls within a
state, thus insuring a proportionate representation 1n.;he sanjple of schools
from all 50 states plus Puerto Rico, Samoa, and Guep

Survey Procedure - J

- A Project CASE questionnaire was sent to the ‘principal of} each high
school selected as part of the study's sample. Accompanying the question-
naire was a letter to the prin;ip&] indicating the purpose and|the impor-
tance of the study and requesting his assistance in'providing Hhe requested
information (see Appendix A). Since the completion of the questionnaire \
required both general and specific knowiedge of a school's compiter appli-
cation(s), e.g., current levels of use, types of instructional applications
by subject area, levels of expenditures for computing by the schqol, etc s
it was suggested that each section of the questionnaire be assigned }& é
staff member most know]edgeab]e in that aspect of the program (i€ , the
hardware configuration section could be conpleted by the schoal's date ]
processing specialist) and that one person Bk assigneg tortodrdinate the
completion of the survey and be responsiblé for its(fg urn. -

/

In addition to and concurrent with the diregt school mailing a cqmputer-
generated letter was developed and mailed to the Superintendent of Schno}f
for each school system in the sample (Appendix A). The letter describe-_anj%;;
the nature of the study and listed within the body of the letter the namgs~"
of the schools from that school district selected for the study. Thé letter
requested the superintendent's support and cooperation for the research
effort. A copy of the quest1onna1re was also included for his review and
retention. ‘i*'. "

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 résponded to the previous two mailings (Appendix A). The
modifiedrversion consisted of three essential questions for the study
(i.e., Jisahopl's current use, of the computer, source of funding, and
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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/’

T\\N,EFid‘ Finally, to insure that;all schools 1ikely 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 %omp]ete a questionnaire for each ‘
school still outstanding from the study aﬁd return the comp]eEed forms in
the self-addressed -and posteds envelope provided in the mailing. N

s

As a result of the initial and follow-up mailings to school prindi-
pals and superintendents, 3,643 respbnses were received for a 65.3 percent
rate of response. ‘Despite the fact that sqhoo] administrators are often
inundated by survey requests from the federal government, professional and
student researchers, and commercial firms; that many schoﬁf 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 esponse to the survey was biased by some
independent variable, i.e., whether a échoo] used a computer or nét,
whether the school was large or gmall, the geographic location of the
school, etc., a telephone verification study of a random sample of .non-
respondent schools was conducted.Y The principals were asked the ssme
three questions listed on the con%ensed version of the qheétionnaite, as
well as the size of the school. In Edditﬁpn, fhe'principals were qsked
what difficulties they encountered|in responding to the survey, i.g., did
fhey in fact receive the survey ma{]ed to them; etc. Analysis of @he
telephone intervieﬁ% with these school principals indicated that in fact
the ratio of user to nonusér schoo[ 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 any significant factor that might have biased the 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 idiosyncracies of the principal or secandly,” the
explicit survey policy of that school's district. h

To assess if school response differed between geographic regions of
the country (Northeast, South, Northcentral, and West) returns from each
region were tabulated. It was folnd that each region had comparabie 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

[4
respondingg 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 study ggpports the conclusion that the
survey returns represent an unbiased andigepresentative picture of the
extent and scope of secondary school comp&%ing at the national level.

SRR

Data Analyses Protedures - R
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Upon receipt of a compieted'questionﬁgﬁr%, sthool responses to in-
dividual questions were coded and keypunched fur computer data processing.
Data Analyses procedures inciuded the ca]cuiatten of frequencies and per-
centages of response for sh data category... USGr school and nonuser
school data files were constructed and ana]yzed by employing the Marginals
and Cross tabulations programs of the Statistiqai ?ackages for the Social
Sciences (Nie et al, 1970). p_g,_

Amplification Study ﬂf j3(

In support of the statistical survey of comguting activities-in
secondary schools, a series of ampiification studﬁes were conductdd to
elaborate upon the present state of secondary school.ﬁomputing and to make
more meaningful the findings ot 'the g§;eraﬂ survey. The amplification
study consisted of three distinct activities: . Theﬁffrst substudy explored

o [ s
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the current status of computing within the secondary schoo1§ that answered

~

the 1970 survey and that had at the time of the sfudy one or more instruc- B
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. .Tﬁe results of the
interviews with school principals are inconporated 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 (hain frame) to determine the common types of computer
systems eurrently employed in secondary ‘éducational settings. The survey
lists computer systems commonly used ih\gecondary education, describes
their instructional capability, and prov%des estimated costs incurred with &
. their uti1ization Under the guidance of Project CASE's Advisory Board . "
¥and project staff a prototype manufacturer s survey instrument was developed

and pfiot tested with representatives from several computer firms. Their

comments and suggestions guided the final revision of the instrument. The
Hreader is referred to Appendix B to review the Computer Manufacturer's
1. Survey and the findings of the study. The data are reported as received’
tfrom respondents and includes not only a desqription of computer systems
used for secendary sgchools but a1sb,manufacturers' views on the current

problems auq’the future of computer-based education in’secondary schools.

A tpird anlification taskwgnyo1ved identifyiug secondary schools that
are currently uysing 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 Computdr Applications for Learning, AERA--American Educational
Research Association, ACM--Association for“Comﬂuting Machinery, etc. ),
persona] contacty, and‘31scuss1ons with computer users at thi secondary
level, hom1nat1o for innovative ‘programs were so11c1ted Ihdividual
schools nominated\by experts in the field were then requested by corre-
spondence to briefily describe their specific computer applications. The

response to both the solicitation for nominations and invitations tq schools

to describe their frogram was considerable. ~Several of the more interesting
and promising schoofl applications are discussed as exempIarY material in -




the section of this report summarizing the instructional applications
reported by secondary schools responding to the Project CASE survey.

Thus these thrée studies taken in comb1nat1on serve to amplify the
statistical f1nd1ngs of the school survey by prov1d1ng a more meaningful
and more complete picture of instructfonal comput1ng,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 té discover the most effective and creative means of applying com-
puter technology to the teaching-learning process. '

R
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GENERAL RESEARCH RESULTS
Overview

Since 1970 computing in gecondary education has steadily increaged
with 58.2 percent of the schoo]k responding to Project CASE survey indicat-
q ing they are currently using a gomputer for administrative or instructional
purposes (Table 1). This 1eve1lof 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. T .

|

TABLE 1 | - 7

COMPARISON DF COMPUTER USE LEVELS
IN SECDNDARY EDUCATION

1870 to 1975
n , ]

TYPE OF USE 1970 1975

P
For administrative only 21.5% 31.5%
For instructional only 3.9 4.9
For both administrative and . .

« instructiocnal use ' 9.0 21.8

Schools Using Computers i 34.4 58.2
Nonuser Schools ‘ 65.6 41.8

Total 100. 0% 100.0% .

"\A\ *

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 N\
administrative purposes, 4.9 percent _ﬂll for instructional purposes, and
21.8 percent of responding schools reported both an adm1n1strat1ve and an
instructional application. The reader is reminded that this latter category
of use includes schools that reported Both a computer-based administrative
;'_ ‘:‘ )
SR
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r application (i.e., payroll) and a computer-based instructional applitation ]
(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 computér only
for administrative or only for ﬁnstructional purposes.

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

of computing in secondary education. As shown, admiﬁ%strative computing

has increased by 10 percent 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 \~it>
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 both administrative

\and instructional purposes is on the increase.
¥

The relative iﬁﬁrease of schools using the computer for both an admini-
strative‘and instructional application is more clearly shown by an analysis
of the type of computer use reported only within user schools. For example
(Table 2), of all the user schools ticipating in the 1970 study-62.5

'percent reported tha} 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 schoois usfng_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 percent.

In contrast to these fﬁndings;fhe number of schools using the compuEgr or
t
l

both an administrative and instructional purpose in 1975 has incCxeas

Q 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 compuf@r 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.

~
.
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D ; \ . TABLE 2 ) |
) “._COMPARISON OF COMPUTER USE
. ‘ IN SECONDARY EDUCATION -
(User Schools Only) °
. ]9]0 to 1975
1970 ' 1975 i
. Magnitude Magnitude
TYPE OF USE of Use of Use’
Adminigtrative only . 62.5% 54.1%
Instructional only , 1.3 8.4
Both administrative and, -
instructional . 26.2 37.5
Total 100. 0% 100. 0%

Growth of Total Sch061 ComputA ng

‘Another useful index of- the growth of computing at the seconda
level .is 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 computérs by application (Table 3)
bo adm1n1strat1ve\and total instructional applications have risen
suzﬁzzﬁz:;iTSF 1970. In 7975, 53.3 percent of the respondcng -schools
reported some type of admlnlstrat1ve 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, instrug-
tional computing has substantially increased especially when that 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 1975
Total administrative use* - - 30.5% 53.3% '
Total instructional use** 12.9 26.7

~* From Table 1 [p.13]
(a) Schogls using the computer only for administra-
tive purposes, plus
(b) Schogls using the computer for both administra-
tive and inigsuctiona1 ?Bsposes
(i.e., 1970 21.5% + 9.0% = 30.5%
1975(2) 3759 + (b) 27 8y = 53,5y

** From Table 1 [p.13] P
(a) Schools using the computer only for instructional
purposes, plus
(b) Schools using the computer for both administra-

tive and in?t uctional g rposes
. (i.e., 1970a§ 3.9% + fbi 9.0% = 12.9% ,
< 1975(R) 4,97 + 21.8% = 26.7%)
- ’ t
Projections for Secondary School Computing g?;;
| ~ vy

Given the findings concérning the growth of secondary school computing \\ .
for the last five years (1970-1975),and witlr the assumption that the cur-
rent rate of adoption of combuter Féchno]ogy in the schools (4.8 percent/

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

secondary school in the country will have access to a computer system for ) ( ‘
some type of administrative or instnpctiona] application (Tab]e 4). 1% |
addition, given the rates of increase for each type of computer application,
it would be expected by 1984 that 48.9 percent of secondary schob]s would
be using a computer on]j/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 Jess.

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,rand that if

these projections_—h:id, u* the same rates of increase, it can be expected
C

that over half of public

ondary 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).

s

’ . w
/ 4
TABLE 4
PROJECT-ION FOR SECONDARY SCHOOL
COMPUTER APPLICATIONS
‘ ) . Rate of 1984
EXTENT OF USE 1970 1975 Increase Est.
Schools using a computer 34.43  58.2%  4.8%/yr  100.0%
w2 3 BNonuser schools . 65.6 41.8 ---- ----
(S "? ’“")‘“’1“ B
* Rate of
TYPE  OF USE 1970 1975 Incgease 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




SPECIFIC RESEARCH FINDINGS
Introduction

The specific results of the 1975 survey of Computing Activities in
Secondary Education is presented below in the following six sections:

1. ' Descrintion- of computer-based instruction at the secondary
© school 1e‘$1.

Types of compufér applications X
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 {ising computers, to include geo-
graphic location, enrollment, number of teachers, and type
of school program.

+ 32, Current expenditures for computer applications and source
of funding.

4. Computefs and terminals used by secondary schools.
5. drganizatidns supporting secondary school applications.

- 6. Status of program evaluation to include summary of findings,
problems encountered, and overall impact of the computer y
. on the educational program.

Since the trend in secondary computing is. toward the complimentary use
of computers for both administrative and instructional purposes, and since
a primary goal of the 1975 survey is to expiore the diffusion of computer
technology in secondary(education, the statistigal findings of the survey
will be presented for schools reporting some type of computer use to in-
€lude any instructional or administrative application (i.e., CAI, CMI,

student accounting, payrotl, 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
applications of the computer. In order to provide both a qualitative as well

.as a quantitative assessment of 4nstructional computing at the secondary

—~
<~
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Tevel, 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 sdrvey are reported when these
comparisons reflect changing trends in educational computing since 1970
or when they relate to the future diréction 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 fuiure of computing at the
secondary level. The reader is reminded that the number of responses to
each item on the questionnaire varied. Some schools respondedﬂto atl
items, while other schools omitted responses to some 1tems. Since this
study serves to functionally describe instructional computing at the
secondary level, no attempt was made to statistically impute values for
ﬁ?&sing data based upon a school's response to other potentially correlated
items on the survey. As a.result the "N", or number of schools responding
to each guestion, will vary from table to table.

A Description of Computer-Based Instruction at the Secondary Leve!l
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 appljcations in
secondary education. In both cases over 25 percent of the scLoo]s respond-
ing to this item reported that the computer was used to either 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 usSes listed by respondents included

using thé computer in gaming and similation exercises, CAI, and providing
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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 1nd1v1dua1 test items preprogrammed into the

system for use by individual students —

¥

TABLE 5

SPECTFIC TYPE OF CURRENT INSTRUCTIONAL
APPLICATIONS: 1970-1975

PERCENT OF RESPONSES

TYPE OF INSTRUCTIONAL . 1970 1975 ‘
APPLICATION . (N=666) (N=465)
CAI 8.4% 13.8%
Problem Solving 27.4 25.3
Computer Science 29.0 25.8
Computer Managed Instruction 6.1 4.4
Gaming and Simulation 10.6 15.5
Guidance and Counseling 15.8 3 13.2 .
Other applications (i.e., test 2.7 2.0

preparation, curriculum ?

development, scoring, analysis

and storage of teacher-made

tests, recording of mastery

objectives, etc.) -

Total 100. 0% 100.0%

In contrast to the 1970 survey, secondary schools have tended to
broaden their instructional use of the computer. Though combuter 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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19;0 only 8.4 percent of the schools reported a CAI app1ication0whj1e in
1975, 13.8 percent of the schools have some typeé of computer;assisted
instryction course offering. Likewise, in 1970, 10.6 percent of the
respoZ;ing 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
'emp1oyed this computer application. Comparison of ‘the data for_the remain-
1ng 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 Comp&%er Science still
remains the most frequently reported computer appiication.

In addition to listing their instructional applications, respondents-
were requested'to indicate ﬂhe type of administrative applications usgq
by the school (Table 6). ’

3
|
|
!

TABLE 6
I
TYPE OF CURRENT ADMINISTRATIVE APPLICATIONS
(N=864) .
’ —
" Percent of
IYPE OF ADMIMISTRATIVE APPLICATION Respondents
-~ . o
Student Accounting 4 ’ 38.9%
Resource Management 0.7
Research .5
+ Student Accounting and Resource Management 35.5
Student Accounting, Resource Management, 9.5
and Research :
Student Accounting and Research 1.7
Additional Multiple Applications 6.4

(i.e., Research and Resource Manage-

ment;- Research, Resource !anagement,

and Library Processing, etc.) : ,
Other Applications (i.e., Library Process- : .8

ing, School Census Inventory, Vendor

Lists, etc.) )

"Total ) 100.0%




-

Considering individual applications and multiple administrative.
applications, the most frequent stng]e 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- ﬂ
ment (e.g.. maintaining personnel and financial records, projection of

® enrollment, transportation schedutles, etc.). Since the 1970 survey did
not report administrative applications, no comparisons can'be reported.

r

‘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, tfe
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 c]ass_(1n weeks ), the
average number of hours of connect time per month (if applicable), the
average number of batch jobs per month (if app]icabTe), and the program-
‘ming language emp]eyed for the course.

For the analysis, all computer-based courses reported by principals
were classified into one of\nine subject areas. The subject areas in-
cluded Mathematics (Algebra I, II, Geometry, Calculus, Trigonemetry,
etc.); Computer-Science (Computer Programming, Machine Operation, etc.);
Science (Biology, Physics, Chemistry, Ecology, etc.); Social Studies
(History, Economics, etc.); Business Education; Language (Spanish, Language
Arts,Reading); Other Courses (Electronics, Music, Home Econon1cs nge-
pendent Study and Vocational/Educational Guidance. W

.
As shown by Table 7 the course most frequently utilizing a computer‘“%

was.Mathematics. That is, out of the 1459 individual computer-based
courses listed by respondents, 43.2 percent were in Mathematics. Other
subject areas frequently mentioned were Computer Science courses (21.7
percent) and Science Instruction (16.2 percent). Other subject areas

were reported less frequently.
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= TABLE 7

s

INSTRUCTIONAL COURSES UTILIZING COMPUTERS
" 1970 to 1975

PERCENT OF RESPONSE

-, 1970 - 1975
SUBJECT AREA . (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
Busjhess Education ) 9.4 3.0
Language . 2.2 1.9
Miscellaneous Courses _ 3.4 2.4
Independent Work -- ¥ 1.9

Total . 100.0% 100.0%

]

*Nst “eported‘1n 1970

f

1

In comparison with the 1970 survey (Table 7), it can be seen that the
":> . predominant instructional use of computers in 1975%s.still for Mathe- ’
3 matics instruction. In reanalyzing the ariginal 1970 survey data to deter-

|
l
|
|
|
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mine the frequency of responses for .individual subject areas], it was .
fouq&fthat in 1970, 46.7 percent of the computer-based courses listed by
\

¢ respondents were in the area of Mathematics, 14.0 percent in Computer
Sciencen. and 21.1 percent in Science Instruction. As shown by the results
of the 1975 survey, the instructional use of computers has not varied

]In 1970 the data was presented (Table 17 - Darby, et al., 1970) in terms
- of the total number of instguctional 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
Erequency og each subject area by the total number of subjects reported
i.e., 1596). N
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substantially in five years. Though there has been an inEééase in instruc-
tional computing, the introduction of the computer into a séboo] has not - **
substantially affected instruction outside of Math, Sc1eu;e, and Computer

Science. ‘ \1 ki

Computer Applications Within Subject Areas ﬁ;' "
v"
 Another indication of the nature of instructional comgpt1ng at the
secondary level is the frequency of specific computer app11catdon across
subject areas. According to the 1975 survey (Table 8) Computer Assisted
Instruction was most frequently used in the field of Mathema@ﬁqs (59.0
percent) and Science (17.6 percent) and to a somewhat less degvee for

Lanugage instruction (8.1 percent). In general, CAI is not frequent]y

ised in the other instructional aread. Likewise, the computen ds a’tool *
[
for problem solving is used most frequently in the subJects of’Mafhe-
matics (62.3 percent) and Science ( ?7 3 percent) and to a substahtia]]y
lesser extent in Computer Science (2.7 percent), Business Educatiun (2.9
percent), and Soc1a1 Science Courses (1.3 percent). As eXpected,
substantial number of Computer Sciehce applications are d1rected tpward
instruction in computer-re]ated Mathematics (29.6 percent). o -
¢ ,
/
. TABLE 8
TYPE OF CONPUTER APPLICATION BY SUBJECT AREA
. 1915
v Comp.
No. of Sci. Yoc/Ed Social Bus. v Indep
Responses Math. Courses Science Guid. Science Ed. Lang. Other Work Total
CAI 222 59.0% 3.6% 17.6% 3.6% 3.25 8.3 4.5% K 100,08
Prodlem . C
Soiving A4S 62.3 2.7 27.3 - 1.3 2.9 4 2.0 1.1 100,0
Computer .
Science 432 29.6 61.6 1.6 7% .2 44 - 7 1.2 100.0
Ganing .
Simulation 235 30.6 1.9 26.4 —e- 17.4 v 1.7 1.3 4.3 6.4 100.0
o, ) 43 48.8 - 16.3 --= + 16.3 2.3 14.0 , 2.3 o= 100.0
Guidance . o
Counseling . 79 . - 9.2 - 2.5 1.3 100.0° ‘
= T
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The only variation in the dominance of yath and\Science is when the
computer is used for Gaming and Simulation and Computér Managed Instruction.
For these applications the use of the computer is freq
Social Science courses as well as Math and Science: Fo example, 17.4 per-

ntly reported for

cent of the courses using Gaming and Simulation techniqués are within the
area of Social Science, and 16.3 percent of the CMI applitations are for this
same subject area. CMI is also used for Language Instrucfion (14.0 percent).

As evidenced by these findings, computer-based instruction primarily
" supports Math and Science instruction. However, within Ga;ing and Simula-
tion and CMI applications, the use of the computer is also important to

Social Studies and Language instruction.

Compa}ison with the results of the 1970 survey {(Table 9) shows that
the use of computers within an instructional program has not sighificant]y :
changed since the previous study. That is, Math and Science are still )
the dominant compufE;-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 diffe%-

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 apb]ications in the
Sciences and Social Sciences. '

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




TABLE 9
’ TYPE OF COMPUTER APPLICATION BY SUBJECT AREA
1970°
Comp.
No. of Sci. Social Bus.

Courses Science Science £d.

Responses HMath. Lang. Other Total

CAl 172 54.1% 8.7% 20.9% © 1,83 6.4%  6.4% 1.7% 100.0%
Problem
Solving 693 52.1 5.2 28.7 1.2 9.4 v 2.7 100.0
Computer ‘- ’
Science - 465 42.4 2.4 13.5 117 Ny .6 2.6 100.0
Gaming/ '
Simulation 214 3.6 4.5 16.4 13 8.9 5.1 1.4 100.0
M1 > 4 42.8 4 W 1.1 R X | --- 100.0
. - R .
*This table was calculated from the fr ncy/0f responses for each application and subject
area reported in Darby, et al., 1970 - T:Ele 17, For comparison purposes, English and
Forefgn Language were combined into the Language category: Social Studies and History
combined into the Socia) Science-category; and Industrial Arts, Agriculture, Health Safety,
and "Other” combined into the Other catsqory. Noncomparable categories (i.e., mediated '
fnstruction) or nonreported categories (guidance and counseling, independent work) were «

excluded. 2

Grade Levels of Computer-Based Instruction

-~

X

For most subject areas computer-based instruction was available to
students enrolled in grades nine through twelve rather than for students
in junicr high school ‘(grades seven through nine) or elementary school
(grade six andrbélow). This was especially true-for the subject areas of
Mathematics, Science,/Social Science, and Computer S#ientt. Though many
schools provided computer-based instruction only for ‘students in the eleventh
and twelfth grades, of signi%icance is the fact that the majority of scliools
reporthd that, their computer-based courses wére 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 courseslforA§§udents 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 CMI Math applications were'provided to students in '
gﬁ%d%s nine throughlgye1ve. In generql,.courses in Sciéhce, Social Science,

- and Computer Science showed comparable distributions.
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The predominancé 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 EMI Social Science courses were for students enro]]ed
in the seventh through ninth grades. In addition, a sﬁbstantia] number
of these subjects were available to students in both the elementary and
secqndary 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

. cations usually made that application available to the majority \)f students ~N
here were three sections of

According to .the Project CASE survey schools with instruct{;;a] appli-

in a specific course of instructien. That is, if

marberd .

»

twelfth grade Algebra’ IT, then in many schools the jcomputer was available :
‘to the students in at least two of the three classgs. T@is finding seems

to hold regardiess of the specific subject area (ije., Math, Science,

Language, etc.) or computer application (CAI, Probjem Solving, Gaming and
Simulation, etc.). \

l . \ '}\" V-
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For example, for those schools report1ng a Math application, a

majority onZtudents (i.e., 60 percent or more) were involved in dver

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 courses, and Business Educatior 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 emp]oying the computer is
relatively small, a high proportion of students enrolled. in an academic
program supported by a computer do have the opportunity to access the
computer as part of that learning experience. '

Number of Students Enrolled in Computer-Based

Subject Areas
[ 4
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 (Table-10). 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, Social.Science,

.
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Business Education, Independent Work, and courses such as Electronics,
Music, etc. The shbject 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 cdﬁrses were offered to more than 100 students in thg school.
Inspection of data concerning the number of students within a specific
apptication (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 *
Counse]ing 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 accessedﬂby more than 1,000 studenfs.

4 '
4

TABLE 10 .

NUMBER OF STUDENTS BY SUBJECT AREA
(Cumulative Frequency)

) CUMULATIVE NUMBER OF STUDENTS PER COURSE

No. of 20 & 40 & 60 & 80 & 100 & 300 & Over
SUBJECT AREA Courses Under Under Under Under Under Under 300 ©  Median
Math 499 26.3%  50.5% 63.9%  72.7%  76.1% 96.3% 100% 30
Science 157 4.2 - 42,0 57.3 70.7 81.5 97.4 100 50
Language 20 2.0 35.0  40.0 40.0 45.0 80.0 100 200
Social Science 39 7.9 41.0 58.9 61.5 64.1 92.3 100 50
Computer Science 288 50.4 75.4 85.9 921 95.2 99.7 ' 100 10
Business Educaiion 28 21.4 50.0 64.3 7.4 75.0 96.4 100 30
Guidange 30 3.3 23.3 26.6 - 29.9 36.6 66.6 100 200
Indepen_dent Work 14 50.0 57.1 78.5 -— 92.6 100.0 o 10 4
Other (Electronics, 20 4.0 '75.0 80.0 85.0 90.0 95.0 100 30

Music, ‘etc.)

'
. -
D . \«\
.
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(j/’—~;eus, the number of students accessing a cgaputer for instruction
varies in terms of the subject area and to some extent thé type‘gf }n-
struction with computer-based courses in Mathematics, Computer Science,
Business Education, and Spe%ial courses such as Electronics, Music, etc.

program is available, a lar
source for gaining information concerning careers, educational opportunities,

In additjon, it is clear that where a computer-based Guidance and Counseling
Fe number of students will make use of this re- /

and vocations. |

i
The Number of Teachers Invo]veﬁ}?:’;;;;eter-Based

Instruct1on App11cat1ons -

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

number of teachers direct]% involvéd in the monitoring, development, or
utilization of a computer-hased course of instruction was usually limited

to one or two instructors.| In some courses, however, the number of teachers
participating in a computer-based course ranged up to five instructors,

with Math courses tending to involve the largest number of teachers per .
course (the range for Math|teacher involvement was 20 teachers). However,(
in general (that is, for oyer 83.8 percent of the instructional applica-

tions), only one or two teachers were involved.

Course Lengﬁp

-

36 weeks). In general 38 percent of the courses
ranged in length from 10 to 18 weeks while 44 percent of all courses of
instruction ranged in 1enth from 19 to 36 weeks. For the most part, the

The length of a course using the computer ranged from one week to
over a year's instruction

applications were group-styuctured programs as opposed to an individualized

application and was introdyced into the school's currieulum as either a

r course of study.
‘ ~ \
|

Type a‘d Level of Computer Usage

w

one-semester or two-semest

Two data processing mpdes of computer operat1on were used by secondary
schools .for their instructional applications: batch processing and student
ingeractive dialogue with the computer sysgtgm. Under a batch process1n§

[
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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
N returned accompanied by an appropriate job listing deseribing the operation
of the job and including any output generated by the progham submitted.
Often the turnaroupd time from job subm1ss1on to job_ return 1s overn1ght
though for many schools d1stant from their computer fac111t1es the turn-
.faround time has been tuch 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 prob{em as well as others is included in the Evaluation
seefion of this report. Under this mode of computer opehation, 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 th1s\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 talculations, etc. For interactive dia-
logues, the-frequency of use is measuted in térms of the average amount
of time that students were "connected" or 1ogged on to the system.
Respondents were asked to submit the average o t of connect time per

" month used within a subJect area utilizing the-Computer ir this mode. Q

Analysis of survey responses to both of these items found that the
primary use of batch process1ng was for courses in Mathematics and Computer
Science, a1though 11m1ted use was also reported for instruction in Science,
Language, Social Sc1ence, Business Education, and Vocational Guidance.

C . 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-
putgr Science courses, and 11 percent Tor Science courses. The median
number of batch jobs per. month reported for eath of these subject areas

was:

. 1.» Mathematics® Médian = 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;

Q . , - - 32 -~ .
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2. Computer Science: Median = 30 batch jobs per month with
a range of under ten jobs per.ionth to a h1gh 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.

&« In assess1ng the type of computer app11cat1ons u51ng batch processing,
it was found that 50 percent of the batch proce551ng 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. A

The second mode of computer operation employed by schools was through
student interaction with the computer from a terminal with the level of
use measuyed by the'ayerage number of connect hours per month accumdlated
for the course. The coéurses utilizing this modality were most frequertly
in the areas of Mathematics, Computer Science, and Science instruction.

In total 728 subject areas were repogted using the interactive-dialogue
mode. Of these 44 percent of the courses were in Mathematic$, 26 percent
in Computer Science, and 16 percent in Science. Ffor 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;
: 3

2. Lomputer 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 cdurse
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 the41970 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 resppnses would include prggrammihg language combinations such_as
BASIC ; COBOL ; FORTRAN; FORTRAN and BASIC; COBOL and PL/1, etc.

Considering the frequency a language was indicated either individually
or in combination with dtba%ﬂf;nguages, 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 pefcent}, and third

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

To compare the curre&% findings with the 1970 survey, éﬁe percént of
language usage by subject aréa was retalculated using the original 1970
data. From the original frequencies, the number of times a program langddge
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 alculations of the original=1970 survey
data, comparisons with the 1975 su¥vey are presented. As shown, the use
of BASIC for instructional us élhas increased 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.

v 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 anq Mathematics.
For example, of the BASIC applications 30.4 percent 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.

N - 34 -
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TABLE 11

PROGRAMMING LANGUAGES USED FOR INSTRUCTIONAL
APPLICATIONS: A COMPARISON 1970 - 1975

1970 1975
~ (N=1387) (N=1368)
BASIC 25.8% 62.4%
FORTRAN 33.6 18.6
COoBOL 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 )
Other (i.e., machine language, 20.1 9.7
NEAT, PAL, POETRY, FOCAL,
APL, CARDIAC, GENIE, RPG)

7

" 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 partiicipating in
the first AIR school survey was to amplify the.results of the current
study by exploring with participating schools Ehe problems and progréss
experienced in their instructional computing over the last five years.
Fourteen hoo]s were rand0m1y selected from the list of schoo]s (N=48)
visited dur1ng 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 ta 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 qgked 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 sgatistical findings of 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 for most schools 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 compyfer sciemee 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
€apability has b substantially expanded and will include next fall a
payrell managemejiqb(ogram for-the 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 adﬁ?ﬁ%@trative computing
and instructional computing at the secondary level can comp]ement

.each other quite well. Another findipg”consmstent w1th the 1975 survey

was that schools with administrative app11cat1ons tended to improve and
expand these applications over the last five years Where five years '
ago a school may have had only one application (1 e., class schedu11ng)
today school computing has frequently been expanded.to include grade re-
porting, payroll, budgeting information, and personnel information. For

_the school administrator the computer has proveh to be an invaluable tool

that provides relevant, information concerning school operation in#a timely

fashion.

During the last five years the overall 1eve1 of instructional comput-
ing at the secondary level has remained re]at1ve1y stab]e with some schools
doing less today, some operating at relatively the same level as five years

-
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ago,and some schools doing a 1ittle more in inStructional computing than

was done in 1970. For example, one school has terminated its instructional
activity (one terminal time-shared with General Electric {orporation) 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 studentSﬂquiEk 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 arey Vocational
Techn1ca1 High 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-
périence for students enrolled in the Civil Technology, Architectural
Drafting, Metal Teéhno]ogy, and Chemistry programs as well as for problem

L

soTving in Math. This—increased 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 add1t1ona1 comput1ng'hardware

" As indicated by this principal, 1nstruct1oﬁa1 comput1ng at his school has

increased tenfold Since its inception in 1961.

For other schools, instructiona1‘computing has been expanded with the
addition of gaming angd simulation activities in Bio]ogy, Science, and '
Economics and the 1ntroduct1on 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_schoo]s had developed .
and is implementing a computer-based guidance and counseling application
for disseminating information or careers and career decision making.
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Consistent with the 1975 survey, discussion with partitipating prin-
cipals reveal that secondaf} school computing has sunvived 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 schoo]lsystem has to assume certain committments to the
program that may or‘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 reject all federal monies for instructional computing re-
ceived on a project basis.

A

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 funning (the Proje¢t 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 do]]ar)
school administrators are hardpressed to fund expanded computer efforts.
Thus, despite the relative increase of instructional compyting at the
national level, the growth of instructional computing within f)schoo1 or
schoo] system has been generally limited and is highly dependent upon-
the,f1nanc1a1 resources of 1nd1v1dua1.schoql systems or state departments

-

of educatién. -
Ex&mp]é; of Innovative Instructional Computing
y at the Secondary School-lLevel . -

Though the results of the 1975 school survey show\that at the national
1eve1 the use of computers:in secondary instruction is primarily limited
to Prob]em Soﬂv1ng and Gaming/Simulation applications in Mathematics and
Science, and ba§1c skill instruction in Computer Scignce, 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
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instructional programs. It is the inggnt of the ahp]ification study to
begin o identify some of these programs in order to more fully capture
both the quantity and the quality of effort chafacteristic of secondary
school computing. From the hundreds of school program descriptions that
were submitted for review several of the more unusual and perhaps sﬁgnjfi-
cant examples of school computing activities have been selected and are
included below.

The schools presented in this ;éport‘have not been singled out be-
cause they are the only schools #h thelcbunf}y developing creative or cCom-
prehensive instructional applications. Rather they are ﬁepresentativeaof
the many hundreds of schools which are making important contributions to

. the progress of secondary school computing. In genefa] the school descrip-
tions are presented as receivéd from the respording school. In those cases’
where a considerable amount of descriptive material (booklets, professional
papers, etc.) was probided, an abstract 8f the school's (school system's)
jpstructiona] computing program was developed. V

Deerfiedd High School - Deerfield, Il1linois
We Tease a Hewlett-PackaFd_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,
and plotter. Our unit is housed in a computer lab featuring 2-way
intercom and closed-circuit TV to most of our math classrooms. Since
the faciljty is compact; it can also be.rolled about to the various
~ classrooms when needed.

A

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 operatidon 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 multipTe-choice tests and doing tests and other statistics.

But these are incidental uses when compared to the above three N
- objectives, which I will explain more fully here. %

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

in Fundamentals of Bigital 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,
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and intensive programming in BASIC, FORTRAN, and machine languages.
We have been, over the years, quite pleased with the results of this
course. Many who have completed ¥t have gone on to major in Computer
Sciences at universities and havejselected vocations in this.field.
2f Our effort to expose computer use to the majﬁ?ity 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 gdidEjJand test that I use for this unit with my algebra
classes. Over alls it is one of the most well-received things I

do all year in these classes. - °

~-

i
o

3. To illustrate our use of the computer as a teaching aid, I have
enclosed a copy of a lesson I use to introdu e 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 mich exposure to computer
operations, the BASIC language is so easy, that most of them can
readily see what we are accomplishing.y 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 Algd?$t§m(:and many other topics that I cover in advanced
classes. My loweYr -18vel 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. .

\\ . 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 quid-
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 purpoge of this
is to develop speed and accuracy in typing for the freshmeén 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.
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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 these hindrances and
freed teachers to work with students on their own. ]

While the teacher still plays an essential role in the ipstructional
process, he is freed from the clerical and record keepin@\{asks
associated with monitoring student progress. When ready for a quiz
on a set of objectivas*?gge student goes to one of the_two CRT units -
located in the room. After feeding in some preliminary information,
the computer prints for the student the options he has availa at

\. . that time. Once thé student makes-his selection, the machine begigs

> randomly generating-& quiz from data banks of questiong associated-
with each objective in that unit. Immediately upon responding, the

student is told whether he~gat the questign right or wrong.:
/ Q\og . ‘\

In addition to assessing student progress, the utilization of tech=

nology has also made it possible for‘students to receive the type of‘\jsh

help in the learning process not usually available. After every quiz,
the computer genexates for that student an individual assignment
designed to help him attain those objectives which he did not under-
stand. These mini-assignménts might suggest additional readings, con-
ferences with the instructor, another laboratory experiment or any
number 6f short activities. ‘

One of the greatest assets of this type of approach has been_thg
information provided to the teaching team. Prior to"the beginning of

a class the instructor can run a short program and_receive a printout
showing the rate of progress of each student. This be used to
determine priorities for the next instructional segment. ez‘311
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. - ) -

~

T~ ' . i
In general, th;\EHT‘ap oach has permitteq us as teachers to more
effectively work with students~while 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 devg]oped
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.

-4]. -
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The first step in the vocational program is gpotting potential drgp-
outs. By using a computer program which keegs up-to-date attendance
records, counselors can quickly pinpoint students who have been
missing classes frequently. These students a e‘given a test based
"on local industry exams which will help them tosrealize their employ-
ability potential should they actually decide o drop out of school
and seek jobs. For instance, if a job requirgga 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., business math, sales and merchandising, data processing, etc.,
which is based ‘op his particular career selection. CAI Vocational
Mathand-Vocational English are @lso a part of most students’' course-
v work. \Jhe school also offers other specialized courses in programming,
. JSpelling aud general preblem solvigg. The program has been quite
successful’ Tjpncreasing stidgpt motivation and signifigantly raising
math and English™ski

ill. levels . \\\\
, >
In addition to servirg the 500 of Wilson's 1500 students‘who pdrtﬁcj-
-pate in the program, the Hewlett-Packard 2000B computer with its 16
terminals also supports adult school classes and after school classes
ZE? elementary and’ high school students.

Eugene J. Muscat, Ed.D.
Project Director

- -
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Grand Forks Public Schools - Grand\;;;EET‘NQnth Dakota p ," ‘

Project L04T (Learner Orientation to Technolo

the Grand Forks.(North Dakota) Public Schoo]s‘§§¥§£_?F_~
the school board decided to provide students an aff Wi h direct
experience in computer technology as well as to move tpwaxq a more
individualized curriculum. Using a DEC 12 with 10 teletypeS Torated
in three junior high schools and "two senior high sehools, individuali- s
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 atquainting students with computeys,,and teachers with
CMI, especially in the area of pre-and post-assessment for instru#tional .
units or objectives. It has also increased positive student attitudes

toward math and education in general. ] R

+

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 Forks 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 varﬁed courses as math, |
health, chemistry I, II, psychology, astronomy, physics, probability
and statistics, world affairs, and English; computer science classesy -
for gaming and simulation in ai Amerjcan 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 analy$is, 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

‘. ‘ @dents/ . . a4, s . - . XN r’ .\-

"L. Robert McAfods
Coordinator of Data Services

- \ N v ’
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\\\\\x\\.Montgomery County Public Schools - Montgome;y County, har&]ahﬂ

Montgomery County Scheols (Maryland) instituted an extensive CAI pro=~
gram in July 1968. The first thiee years weré deypted to training
- staff, developing curriculum, pitot testing the materials and conduct-
/%~?\“{ ing validation studies, Emphasis since 1971,has been placed on cur-
.riculum implementation .and related researchy Among the goals of- the
program has been the implementation of mofegthan 49 CAI instructional
\ : packages plus CAl reading modules for th ‘ elémentary ‘grades into the
curriculum. Other aims during this dhasztof the program have heen to
teach computer lifgracy, to begin'a CMI#system at the elementary
s - level and to develop a problem-orientated math, curriculum for fpurth
graders. In addition, Montgomery County has continued to give’train-
: ing to selected staff members and established a resolurce center
- furnished with literature, on;CAI and “educational technology. Evalua- *
tion also plays an important;rofq in_the CAI and CMI programs and is
conducted on an ongoing basts. }: :

The prograrfi has been visited bxfbver 1,000 éducdtiona] representatives ‘
from across the United States -and overseas. These visitors have had"
‘the opportunity to observe children at all grade levels using CAI

b3

materials. . -
® ‘ ‘ ' Catherine E. Morgan,
, . ) Director - CAI
: . William M. Richardson, Ph.D.,
-~ Director, Department of Advance
Planning and Development
’ 4 o
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Sylmar High School - Sylmar, Califarnia

Project CHAT (Communication Heighteﬁed Among Teens-Tots) §s one of

the newer federally-funded computer programs. Based at Sylmar High

School in 'Sylmar, California, the project began in September 1974, It
‘ involves a school network of eight elementary and junior high schools
linked by a computer,housed at Sylmar High. The computer $upports
classroom instruction in all subject areas and -grade levels. Unique
to the project is that besides providing basic instruction (BASIC,
reading, mathematics) via terminals located within each school, the
program will open charinels of communication and as§1stance between
students at different schools and at different age’levels making
possible competitive gaming activities betﬁ!en individuals at different_
schools and cross age tutoring of younder children by secondary‘students.

Robert McElwain - h
- . i 1 ' S~ "
] Pr’oaect/edordmator ST

/ : . ;
. ™~
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Jordan School District - Sandy, Utah

-

The Jordan School District is pres@tly conducting & pilot project
* using a CMI program termed "TRACER." Presently we are supporijng a

junior high school science program called Intermediate Science Curj

riculum Study (ISCS). ‘ ‘/

— |
? - —

The part1c:£at1ng teachers played a major role W\n prepar1ng_the ISCS |
Program for CMI support. The students_ are respongible for their own |

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

RN 1nput data and~agcess 1nformat1on via optical mark cards.

|
|
\

ng'TRACER program is on a IBM 370/145 computer at the centraily
located Division of Data Processing of the Utah State Board ef 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 contro]s this
system and communicates with the large CPU. Communication to the
Datapoint 2200 from the school site is accomplished with a ett-
Packard card reader and a centronics printer.

The goal of this pilot prOJect is to determine the feasibility of pro-
viding low-cos# CMI support as a means of facilitating individualiza- |
tion of 1nstr4£t1on district-wide. .
|
i
|
1

- . -~

\ o C. Devon Sanderson
; ‘ ‘ Curriculum Consultant
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Niles Township High Schoo]§ - (District 219) - Skokie, I11inois )

The Niles Township Instruct1on Computer Program is a vital and far-
reaching.part of the ﬂota] instructional approach. The following
list itemizes the most evident port1ons of this program:
S - Computer Progr%mm1ng course (1 semester) open to 10th, ‘11th
and 12th grade 'students
- An 1ntroductory unit taught in all 9th grade Math courses,
aimed at providing an awareness of the computer and giving
some initial experience in programming in the BASICNanguage
- Use of data analysis and simulation programs in the Nytural
Sciences, with'the support offered by having mobile tgtminals
that can be brought into the classrooms
- Use of simulations and prepared programs in Social Studies
" and Business Education
- An extensive system of* problem-generatorss that has been fully
developed in Chemistry, Phys1cs, 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- keep1ng system (SPRINT) that enables a
‘teacher to accurately follow a student's progress thru a large
number of course objectives N
- 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 bu11d1ng This processor supports a
network 6f 7 teletype terminals in 3 buildings, a$ well as an optical
card-reader and line printer. A magnetic disk is #&sed for mass
storage and a small tape unit for :backup storage. An x-y plotter,
" . attachable to a teletype, is also ava11ab1e for use at a remote
terminal site.

‘the Niles Township schools cledrly put it fn the forefront of any

) }
The range and depth of the computer app11cat1ons currently in use in
Y schools I am aware of in the égtropohtan Chicago area

T Allan H. Paschke ’ e
v Instruct10na1~€ompufér s+ Coordinator

Jackson Jr. High - Champfin, Mionesota

q
Our computer and programming instruttion is incorporated in our
7th, 8th, and 9th grade curricula as a 1-3 week "unit" rather than
offer1ng a "cougse." We are currently striving to offer a semester
. course on Compu¥er Science as an elective for next year.
,% . V A Robert [Larson ~ )
~ Educator -,

- . - 45 - s

) e \”




- N . .

Jamesviile DeMitt Central’ Schools - DeWitts New York /f”'
' -
To overcome the‘lethargy of teachers and administrators concerning
the use of a computer; to promote the proprietorship of math and
science utilization, and to promote acsgssibility to a computing
facility, a computer based district wide tvaluation Center was es-
tablished in 1972 to prov1de low cost, impediate system support ser-

— vices to the teach1ng and administrative faculty on a minicomputer as .,rJl

follows . ~ 5

‘ -

1. .Ihdividua1 Pupil Achievement Monitoring

t

“'Pretesting, curriculum embedded testing and post-testing of pupilé
on objective mastery .prowides teachers with individual pupil pro-
files as -a- data base for primatry and secondary 1nstruct1ona1
d1agnos1s and prescription. *‘

- L}

« 2. Affective Domain Morriforing

~

Semantic differential and Q-§ert, techniques are utilized' to monitor
chariges in pupdl attitude in instructional areas as desired.

- -

*‘32;;Adfomated Prescription Generation

Items mbnito%png each objeétive are designed to identify specifi
tructional needs from pupil responses. Individual pup11 pre-
riptions are generated from this data base.

4. Ikterim Progress Reporting (\

In;trﬁctiona1 prégress repbnts_to°pupils'aqg parents are generated
4 as désired byiteaghers. / 4 :

/

5. Objective and Item Ba ng’

*
instruct1ona1 obJect1ves and items to monitor each objective for
all courses are editéd.and revised as needed to Update and con-
tinually improve the curriculum bank.
. ‘ g /

6. Test Generation . .

", Pretest, jcurriculam embedded tests and post tests are automatically
constructed by the computer to €ach teacher's order from the item
bank desdnibed in #5.2

Achievemen1 Monitoring (CAM)

7. Comprehensi

The effecfiveaess of the instructional process is assessed for”
each program as desired through thie CAM technology. Selected
objectives are monitored regulari¥ to: ¢

D "
a. provide preinstructional mastery
b. assess the effectiveness of each 1earn1ng act1v1ty with each
objective .
- - 46_ row o
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measure the degree af retention on each objective following
instruction
identify when reinforcement of any objective is expedient
identify interference with an objective if it should occur

rovide degree pf mastery data on any objective upon com-
gletion of each instructional program or at any time there-
after.

—H M O

Fhe serkices of a professional edugational researcher are provided to
the téaching 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 been providing
pupil achievement monitoring and other pupil and proﬁfam evaluation
services to other school districts as well as Jamesville-DeWitt.
Evaluation design services are also provided to districts nhot having

those skills available through the local staffs.
;Zﬁtnibutions made

During 1973-74, ESEA Title III support and local ]

possible the integration of past research at the Jamezﬁﬁ]]e-Dewitt
School District in the process of individualizing instruction 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-DeWitt The systems

manual for this project will be ccmpleted for di sefnination by July
1974. Implementation of this educational management system will
provide Jamesville-DeWitt and can provide other school districts with:

a data base for decision making.

assessment of educational effectiveness of all programs.

district planning capability based on program evaluation

and cost-benefit analysis. .

data analysis mechanisms. '

cﬁf/ more efficient spending through logically determined priori-
. ties and the.cost-effectiveness studies.

(
(2
v O
y
(5

A1l media to implement these various programs are produced through the
systems developed and operating in an Instructional Materials Produc-
tion (IMP) Center within a Department of, Educational Commanications
(DEC) which services the entire district. In addition, ma als -

L.
R

required for the in-service training of professional and Won-professional

staff are being produced through the DEC Center with assistance for the
actual in-service training to other school districts provided by sgaff-

from both DEC and Evaluation Centers.

Olcott Gardner, Ph.D.
Director of Research

s
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Seattle Pgb]ic Schools - Seattle, Washiqgton

" 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 programs. These particular
schools had begn designated as the center for research, development,
and possible dissemination of innovative programs through a directive
by the Seatt)e school administration to provide individualized pro-
grams for al1 students. Individualized instruction programs adopted
or developéd 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
environment, it was evident that technological support systems must
be developed similtaneously with the development of educator skills
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. : .

4 !

o b 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-counselors
(an extension of the home room teacher), students, administrators, and
parents. Operationally, the process may be described as follows.
The information found on achievement records obtained via frequent
evaluation of, the student against his stated objectives is fed into
the_computer. * From this there are reports produced- which go to the
teacher, student, and teacher-counselors for each Monday morning's
distribution. The reports display three basic kinds of inforflation:

4

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 en and the anticipated completion date. It has much
of the detailed information that is avafilable on the achieve-
ment statement. . . '

°© The summary information is also provided for each student rei
lated to credits earned, learning rates, and projections of
.- probable credits to be earned should the student maintain his

current learning rate., . ’

(6;ce a month the teachers receive a ¢umulative report showing the
detailed information about all of the student's achievements for the

-
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preceding month. This ‘Monthly Mentor (Teacher)vReﬁort 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-

L ferred 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 iod (month or quarter).
These inc]ude 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. ',

i

OBJECTIVE TITLE FILE ' Vs

/ An additional component of the Learning Mandgement 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 exist.on learning packages or other
management devices. Each title on the file has thelfdllowing charac-
teristics: - ‘- . l

o An objective number is assigned to each title which identifies
the discipline, interdisciplinary theme and instructional ‘
program that it relates to. Each number relates to a specific
behavioral objective.

o Each title is sixty spaces long or less, and includes a verb,
an indication of the skill, 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. ,' /“

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 years 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, its 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 s
the quality of decisions that are made at all levels, whether by
students,-teachers, administrators or parents. \

Allan 0lsan
Specialist,
Learning Management System

<

Editor's Note: According to Mr. Olson, the Objective Title File has
been expanded and is now cailed 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. y

Cincinnati Public Schools - Cincinnati, Ohio
> : A

"Hardware i
The present 1nstruct1ona1 hardware confi urat1on of Cincinnati Public
Schools is:
o
1 Hewlett-Packard 2000C' with a 23.5 MBYTE Disk .
and 32 port capacity
Hewlett-Packard 2000F with a 23.5 MBYTE D1sk
and 32 port capacity

—

. 6 Infoton CRT's .
8 Hazeltine 1000's )
1 Hazeltine 2000
2 Texas Instrument thermal terminals
2 Digilog terminals v
50 ~(approx.) Teletype terminals

Software , :}//,
The following Computer Assisted Instruction Programs are Teased from
either Hewlett-Packard or Computer Curriculum Corporation.

Reading - Grades 3-6 (cce)
Math - Grades 1-6 (H.P.) .
Adult Reading Skills . (C .
Adult Arithmetic Skills (C
Adult Language Skills éC

cC

P.
cc
cC

C

GED Program C

)
)
)
)
In addition, the "Guidance Information System" (GIS) is leased from

Time Share Corporation. Although the GIS has been in operat1on for
only 8 months, it has been highly successful.



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 "Directive
Teaching Instructional Management System" (DTIMS),

MIBS is a Title III fupdersproject in which students are fnventoried .
monthly on their prog;gss in math and reading. The inventories are -~ '
computer scored and feedback to teacher, student and parent is sup-

LYY p11ed through computer generated reports 4 ST

DTIMS is a development of Dr Thomas Stephens of the Ohio State
Universi ty which has been jn operation in a manual mode for the past
year or Cincinnati Public Schools is now developing computer
software to automate th1s system. R

as prob]em solving, computer programming, on-line attendance and
computer simulations (Hunt1ngton I1).

-

<\/we are, of course, involved in the less innovative applications such

Robert E. Moore
Comptiter Applications Spécialist
. O! .

From the MIBS brochure, the Model for’Improving Basic Skills provides:
Each child needs a strong foundation ir the basic skills.
Each child is capable of leafhing more than he is now.
Each child has a right to 1earn at his own pace.

L These tkree beliefs are the basis for the Model for Improv1ng
Basic Ski(lls (MIBS). MIBS was designed to enable each child to
learn mor to learn at his own rate, and to master the basic
skills--reading, language arts, and mathemath1cs ‘

MIBS uses educational technology to help the classroom teacher

find th&~sompetency level of each child, determine his strengths

and weaknesses, and provide the appropr1ate instruction.

The heart of the MIBS project is a series of criterion-refergnced
tests in each of the subject areas. Criterion-referenced tests
measure what a child hasﬁ?lready mastered and what he is ready

to Tearn :>
"We call our criterion-referenced tests "Inventorigs" because
they are used to take stock each month.

Our Inventories itemize a child's progress. The report based

on the Inventories compares each month's scores to the previous
month's and to the scores at fhe beginning of the year. In this
way every child experiences success--he knows more than he did
four weeks ago.

o

)




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 chi]d what he should review or study next in a se]ected
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 prob]ems 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.

r 4
In addition Cincinnati Public Schools is conducting an experimental
CAI program for b11nd deaf students under an ESSEA Title III grant
From the program's_brochure:

This experimenta] educational 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 .
L 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 1mpa1rment

Y

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 nceds of visually
and hearing impaired students.
- 2. To study the effect of regular drill and practice CAI T
lessons on thd readipg and arithmetic achievement of
visually and hearingljimpaired students.
3. To train teactfbrs 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.
N

Department of Research &
Development”

. |
Jack Kennevan
|
|
|
|
|



Minnesota Educational Computing Consortium - L-auderdale, Minnesota

From the MECC brochure:

The "Minnesota Educational Computing Consortium" is ap organiza- é
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) ta

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 obJeCt1ve 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 obJect1ve is defined to include

making these facilities and services available equally to all
students and educational institutions in Minnesota on a real coSt
basis and at uniform rates. In meeting this obJect1ve, 1f is N
anticipated private educational institutions will use senrvices

of the consortium and will participate fully in the MECC ‘advisory
structure. B A

The rationale for this approach was developed by the.logical
extension of planning efforts which have gone on over the past
several years. Earlier planning reports have stressed'the 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 computirg terminals and facilities throughout the State at a
reasonable cost. s

in objective will be met by fulfilling the following
ific purposes Jn serving. the member educational systems:
‘5
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 too] or an' object of instruction.

r

To ensure effective access to computing and information ‘
services by facuity and students for research, where researc
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 ¢oordinating
agencies in 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 develgpment of such expensive progyam packages as
computer-assisted\instruction. This network will incorporate
the services now bRing provided by other systems such as the
Minnesota Educationa Regional Interactive Time-Sharing System
(MERITSS) serving higher education; the TIES instructional time-’
sharing services serving-several sc istricts; and the
Southern Minnesota Secondary Schpool Compyter Project housed at
Mankato State College. Traimi entation activities for
this network are being plannedAfor the 1973-74 school year with
statewide service beginning iA Feptember 1974.

Assistance and support for the devé]opment 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, secondar{,

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 for 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

Ve CAI

S CAI

Algebra grades 8-12
Metric System grades 6-12 : -

Ms. Sue Bila
Operations Manager
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As ev1denced by these examples, in truct1ona1 comput1ng is beginning
to product1ve1y affect the operation of a school's entiré instructional
program. Not on{y are computers useful learning tools for Computer
Science, Math, and Science courses, but they also serve numerous other
educational functions. For example, éomputeré can provide basic skill
instruction in math and reading for stupentﬁ of all ages, including the
deaf and the biind; 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 d15pe1 its black box mythology; and finally tRey can provide
invaluable d1agﬁest1c and prescriptive support needed for the management
of an individualized course of instruction. Computer-based instruction
at the‘secondary school Tevel appears to be making a major contribution
toward improving the quality o

econder/gducation for many schools
throughout the country.

ion of 25 additional,
yet equallysignificant examples of innovative and comprehensive instruc-
tional computing at the secondary level are included withinmAppendix D.

For the reader's interest, a brief descri

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, Schogl DjEtrict of Kansas City, Project
LOCAL, Project TIES, Project PACER, Project LACE, and many others. - As ,
indicated before, the schools inb]uped within Appendix D simply represent
the many hundreds of scth]s that are significantly contributing to the '
enhancement of secdndary 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 countnﬁ
has a slightly higher level of computing activity than the West, South,
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and Northeast.* As indicated 35.2 pergent of the schools using computers !
were 1oc§ted in the Northcentral sectiln of the country, while the remain-
ing user schools were nearly equalTy distributed over the remaining
sections of the country. Specificgéigathé states of Minnesofa, Michi%gn, .
Iowa, I11ino 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 administrativi/Pr instructional purpose.
N -f

Active combutﬁng stated in other parts of:tQS.country include the

states of Pennsylvania, New York, and Massachusetts in_the Northeast,™ )

Texas in the South, and Oregon, Washington, and California in West.

<

Comparison of these findings with the 1970 survey shows that Whi1§\
the number of schools involved in sggondary school computing has risen < %
substantially, the regions of prominance are still the Northcentral area ‘
(35.8 percent of the users in 1970) ;:;\the Northeast (26.4 percent of
schools using computeré in 1970). However, computer activity in the
South has increased (particularly in Texas); the number of schools from the
South hsing computers has risen from 1§[8 percent in 1970 to 20.3 percent
in f975. Comparison of computing activify in individual-states over the
last five years finds that the state ‘mgst active in cqmputing today are
the same ones most active in 1970. The~3hly difference is an increase in
the number of schools using a computer in the states of Towa, Texas, and .
Washington. 'Thus, while the number of schoolssiz\fh' country using the
computer has substantially increased since 1970, thee;;?e of growth across
geographic regions remains relatively unchanged with the stétesxmost
“active in 1970 still serying today as the focal point for secondary school

[

~

computing.

N —

*The percent of schools included in the sample from/;;ch 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. -

h
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School Characteristics ofeUser and Nonuser Schools

In general, schools using computds differed.from nonuser schools in
terms of the grade levels encompassed b the schoo] s educational program,
the number of students, the number of teac rs ‘and the type of instruc-
tional program offered s;udents attending‘the chool.

v

~ Grade Levels

Schools that used the computer for their educationa\ program most
frequently included the grades nine through twelve, ten through twelve,
or seven through nine (Table 12), while nonuser schools tended™g include
a wider range of: educational levels. Not only did a substantial niinber '
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 e]emé%tary grades within their school programs.\

‘For example, 18.4 percent of nonuser schools included grades seven through
twelve, while 13.8 perceni of ndnuser schools included grades pne through
twelve, six through twelve, etc. Ih essence this finding reflects the
fact that secondary schoots with an educational program for both secondary
and junior high or e]eﬁentaﬁy students tended to be less active in school
computing than those secondary schools with_primari]y a secondary (grades ‘
9-12) or intermediate (grades 7-9) school program. .

~. \ . 3
N TABLE 12

\\\\\\\\ GRADE LEVELS OF USER AND NONUSER SCHQOLS o,
Users \yonusers'

Grade Level Range (N=979) (N=865)

S -

_ 9-12 \ 40. 6% 31 0%
10 - 12 : 18.3 7.9
7-9 215 29
7-12 8.0 18.4
12-only - 3.3 16.0
“Mixed {1-12, 6-12, etc) | 8.3 13.8
Total - : 100.0% 100. 0%

s

Na
N




o

Number of Students

The median enrollment for user schools wa$ substantially larger than
_ for nonuser schools. As shown (Table 13) the median fumber of students
enrolled in user schools was 1,000, while the median enrollment of nonuser
schools was 400 students.

-
A S
TABLE 13
NUMBER OF STWDENTS IN USER AND NONUSER SCHOOLS
. -
' h : Users Nz‘users
Number of Students (N=980) N=864)
* Under 50 o 15.4% 56.7%
500 .- 999 . Z/ 34.5 28.7
1000° - 1499 ~ 23.1 + 10.0
1500 --1999 . 12.2 ° 3.1
2000 - 2499 , ' 6.6 1.2
2500 + ‘ 8.2 3
20 ’ . ,
Total : . 100.0% 100.0%
Iy K
Median | . 1000 students 400 students

~

Number of Teachers

4 i
Accordingly the number 3& teachers eﬁb]oyeé‘bygyser schools was

laxger thanS’onuser.schooTs. The median number of eachers emp]oyed by
user schools was’52 teacpers,\while the median number of teachers at work

in nonuser ‘sthools was 25 teachers (Table 14). &,
‘ . \ ) 2
ﬁpUS\schoo1s using a computer tend to be medium size schools that

_'.have substantially more students and Jarger teaching facu]tie§ than non-
- user schools. 6bvfous]ylthe cost of :computer-based educational apR1ica-‘
* 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 With cémputér technology.

- , ’ - 60 - 53
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TABLE 11 ) ,

NUMBER OF TEACHERS IN USER AND NONUSER SCHOOLS -

14

¢ Users { Nonusers

Number, of Teachers (N=906) - (N=836)
20 & under & 8.1% 36. 3%
21 - 40 26.3 .40.9
41 - 60 25.9 14.2
61 - 80 16.2 5.0 J
81 - 100 11.6 2.1 N
100 + 11.9 1.5

Total . 100.0% . 100. 0%

Median . SQ_Egacpers "~ 25 te7€ﬁ€rs

N

Finélly the sur ind%c tes that schools that incorporate a c6~5uter
into the1r educational program pr1mar11y of fer a "Comprehensive" educational
program that encompasses the. preparat1oq needed by students to enter
college or to begin a technical or vocational career (Table 15). In con-
trast, nonuser schools were nearly equally divided between those schools

that offered a stemictly Academic program and those s¢hools th?t are Compre-
. :

Typé of Instructional Program

hensive in nature. s

/

] Evidently schools that offer to their students a comprehensive educa-
tion fipd 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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TABLE 15 ¢

EDUCATIONAL PROGRAM OF 'USER AND NONUSER SCHOOLS

~

. Users : Nonusers
Type of School Program (N=977) {N=863)
Academic ’ 274 9% 44.1%
Vocational . Y | 2.0
Comprehensive ' ) 68.6 49.5
Other (e.g., school for the g .8 4.4
deaf, juvepile court
‘schoo1, special ed., etc.) '
Total 100.0% 100.0%
14 4

A Comparison of User School Characteristics: 197Q-1975

Consistent with the 1970 survey, the current study shows that user
schools tend to offer their students a comprehensive education. In 1970,
71.9 pércent of user schools were "comprehensive" while in 1975, 68.%

. percent of user schools offered a comprehensive curricu]um{ Unlike the

1970 survey waever: 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). ’

HoweJérT-it should be)noted that the 1970-1975 comparison mus® be.
tempered with the fact that the 1970 .study considered a "user school” as
one with some type of instructional application, either alone or in com-
bination with an administrative app]icafion, wh%]e 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
schooTé 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 s%ze of faculty re-
ported in 1970 were:

Other (Administrative
Only User Schools and

« ‘Instructional Users *  Nonuser Schools)
1347 students 636 students
69 teachers K 3§ teachers

L4

Thus, it appears that since 1970 computer technology has made its way into

the educational pFBgram of élightly smaller schools and lower grade levels

than was the case five years ago. The differgnces, however, are small and seen
at this time only to be indicative of a_potentNal trend that may'b1ossom over
the neit five years of secondary education's experjence with computer techno]o@}a

Levels and Source of Fundjgh
Levels of Funding

The Preject'CASE questionnaire requested principa1§ to provide their
school's total annual operational budget and their annual budygets for in-
structional and administrative computing. In the hopes of obtaining
accurate cost estimates from respondents, principals were ‘requested to
check [¥] NA for this question if the information was not available to
them rather than attempt to provide inaccurate cost est1mates Given these
responses, it was found that the median expenditure for 1nstnugt1ona
puting in a school was $3,325 (N=192 schools), while the median expe
for administrative computing was $3,983 (N=302 schools). With a medi
total school budget of $1,763,388 (N=303 schools), roughly .18 percent of
the total budget was a]]ocated for instructional computing while .22 per-
cent was allocated for administrative comput1ng ' '

As a result of the Super1nten8ent s mailing, 50 school systems also
provided budget data for their school sygtem s use of the computer for
administrative and jnstructional purposes. These findings amplify and
support- the cost data provided by the principal survey. !

For school systems responding to the survey, the median instcuctioné]
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 mi]fion, the admini

strative computing budget represented .2 percent of the total operating

* budget, while the instructional computing byﬁaét 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 schgol 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 doilars budgeted
by a schopf 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,
Tocal 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 Fota] reliance on local fund-
ing for support.

- 6 - %3
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TABLE 16 /

FREQUENCY OF FUNDING SOURCES
FOR COMPUTER APPLICATIONS (N = 394 Schools)
¥ ‘-
Type of Application
(Percent of Respondents)
. Source of Funding Administrative Instructional
. h
~ -
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 -

Title III; Local, State,

and Private Foundations,

etc.) .
Other ’ . 1.9 3.1

2 ,
Total _100.0% 100.0%
-4r

In terms of the amount of dollars provided by eachafunding source,
the median percent of funds received by user schools from local sources
\\for both administrative @nd instructional applications was 100 percent.
However, the mean tevel of funding by funding sources shows that the average
amount of funding from iocal sources for Admifistrative applications was
82.4 percent and 77.5 percent for Instructional applications. Of interest
is that state funding was an important secondary source of revepue for
both types of applications (12.7 percent - Administrative and 12.5 percent -
instructiona1). 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™
applications. )
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funding for instructional computing from local sources reported in
1970 study: In contrast to 1975, however, the 1970 survey showed/that

funding was the second most important contributor to instructional comput-
ing activities. ;

LN

ngpﬁter Systems Used by Secondary Education

Types of Computers

School respondents were requested to 1ist each computer their school
used and to indicate its main storage cdﬁacity in characters, the type and
number of terminals, the arrangement for the computer's use {own, 1e§se,
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 thtee different computer systemg.

Of the computers listed (Table 17), IBM computers were the most fre- ,
quently reported computing systems used by secondary schools (}9.6 percent)
while Hewlett-Packard (11.2 percent) and Digital Equipment Corporation
(8.6 percent) were cited second and third. The tategory of Programmable
Calculators was ranked fourth on the list of computers employed by second- o~
ary education. For this study a computer was defined as “a machine that
e control of a stored program,” and included prograimable

operated under
desk top calcylators that operate with stored instructions which couid be

|
/“.'
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o
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TABLE 17

COMPJTERS USED BY SECONDARY .EDUCATION
(N = 659 Computers)

Type of Computer Percent of Respondents
IBM 39.6%
Hewlett-Packard 11.2
DEC : 8.6
Programmable Calculators 6.7

(i.e., Monroe, Educator,

Olivetti, etc.)
Honeywell 6.2
Burroughs 5.2
NCR . 4.4 °
UNIVAC & 3.2
cDC O 2.9
Data General 1.4
WANG 1.4
RCA .6
G.E. .6
Xerox . .3
Others (Litton ABS, Seiko, 4.5

Fisher, Bell, etc.)
Computer Service Provided. 3.2 e

Total 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-storage to the larger systems with over 300K characters
of storage. the systems listed, the most frequently mentioned size
was.32K of storage with 8K systems listed second and 64K systems listed
third. Evidently the g?bsth of computlng at the secondary level is occurr-
ing over thp spectrum‘of omputers available on the market to 1ncJude the

mini system as well as the maxi systems.
A

r?(;
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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 + : 7.9

Total 700.0%

@

It would appear from the amplification study (particularly
the manufacturer's survey) that the availability of smaller computers at
Tower costs for educational purposes have certainly increased over the
last five years and that their availability has effected to some degree
the use of computeés 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 fo the Manufacturer's Survey (Appendix B) 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 Tist the type and number of terminals that were utilized with each com-

puter. As shown by Table 19 the most.frequent1y mentioned type of terminal
was the teletype unit (37.9 percent of the terminals listed).” In complet-
ing this item, many respondents simpty described the terminal they used

“as a "teletype" without indicating a manufacturer's name or model. Other

b}
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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 te]etybe 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.
\
\

‘ TABLE 19

TYPES OF TERMINALS USED BY SECONDARY SCHOOLS
(N = 311 Terminals)

'/%{ype of Terminal ' Percent of A1l Terminals
Teletype *37.9% )
1BM 13.5
DEC 5.1
Western Union 3.9
Hazeltine 2.9
Texas Instruments 2.6
Remion ' 1.9
0livetti 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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reported by an individual school was only one terminal. The
referred to the evaluation section of this report for a discussion of the
problems faced by educational systems that only have access to dne 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 instructioqa] program.

Y

! Accessibility of Computer Systems
Used by Secondary Schools
\ -~
The Project CQSE survey indicates (Table 20) that a substantia) number

of schools (33.9 pénpent) access a computer by purchasing ttﬁ% from an

. ¥ Tos
outside source, such as a computer network, school system, college, or
university, while a nearly equal number of schools (30.5 pg;éent) have
access to a computer through lease arrangements with a computer manufacturer.
In addition, a large percentage of schools (23.2 percent) are using com-
puters they have purchased. , A

. These findings are comparable to the 1970 survey. The results of '
AIR's previous study showed that 37.2 percent of the schools leaséa’zgg:zsj>
computer system, while 34.2 percent purchased time. Of significance is
the increased number of schools currently owning their own 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. Thaugh 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 -
prograrmmable desk *top calculators purchased by schools for instructional

" . or administrative applications. Since mini computers are frequently

purchased rather than leased and, becalse 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 ﬁﬁin storage capacites of
20K characters or less (Table 18), give some indication of the growth of
mini computers in secondary education.

: “
. TABLE 20
ARRANGEMENT (FOR SCHOOL USE OF A COMPUTER:
1970 - 1975
‘ Percent of REspondents
* Type of Computer 1970 1975 .
Arrangement | (N=652) (N-853)
. o.r -
Time[Eurchases ot 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 ) -- .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.) X
. : L
Total 100. 0% 100.0%
B . \/ . g
*Not reported in 1970
D s y
J -
«"(’ -~

b

Consistent with the finding that individual schools for the fmost part
purchase time or lease their computer system, the’ Proaect CASE survey
indicates that 43.3 percent of the respond1ng schopfs 1ook to e ther the
school itself or the school system for d1rect accéss to a computer system
(Table 21). Other organizations support1ng a s/hool 's computing act1v1ty
are regional computer consortiums, C mmercial’ f1rms, and colleges and
un1vers1t1es. ’




. TABLE 21

ORGANIZATIUN(S) PROVIDING THE SCHOOL'S COMPUTER(S)
(N = 674 Responses)

Organizations Percent of Respondents
School or School System - 43.4% .
Regional Computer Consortium . 18.6 ) B
Commercial Firm 14.7 ~
College or University ) 10.8 X
Multiple organizations 4.5 A
i.e., schoot, consortiums, . : -

eand_commercial firm; college
and tonsortium; etc)
S\ Other N 8.0 &

100.0%

Totai .
P \ ; «‘/

v

In essence, the survey indicates that theve

introducing-computer technology into their school programs, but that for
, \ the most part, schools look to their own §§hool system for the technical

strative or instructiopal use
N )

\ s&i]]s and hardware necessary\for the admimg

| of\the computer.

]

Computer Manufacturer's Survey

To émp]ify the survey findings concerning computer hardware used by
schools, a Computer Manufacturer's Survey was conducted. This study pro-
ides a -qualitative complement to the statistical findings of the Project
survey by‘i]]ustrating several of the more prominent computer{ systems
that are currently being used by secondary schools.

The Computer Manufacturer's Survey (Appendix B) was mailed to ove , )
80 computer hardware manufacturers (main frame) in the United States as _,;J/
identified by Datapro's Directory of Suppliers (Datapro Research Corpova-
tion, 1974). Each manufacturer was asked to indicate whether they currently
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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 iéstructiona1
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 anQ\comment upod~any major problems
encountered by the computing industry in assjsting secondary schools to

.use computers and to describe in their opinion the major thrust of computer-

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 information provided by the sur-
vey includes example computer systems as well as personal and corporate

_views on the problems and progress of secondary school computing. In

general computer manufacturers see the secondary school market as a promis-
ing one that offers potential for growth and deserving o? more careful
attention by manufacturers. However, the development of this marketplace
according to the manufacturgrs diPends in part on the willingness of the
educator to assume some of the responsibility for improving the profit\
potential of a company's investmeat in this area. \Some of the problems
mentioned were the lack of customer sophistication in computer systems,

the deve1opment by school personnel of more open and honest interactions
with computer representat1ves and the problems of limited school budgets
for equipment purchased. Significant trends in secondary school cemput-

ing submitted by the manufacturers include the movement toward single multi-
use computer systems suitable for both administrative and instructional
applications; increased administrative app11cat1ons and growth of instruc-
tional computing, involving problem solving, computer appreciation, and
computer-assisted instruction; 1ncreased interest in d1str1buted comput1ng
by making computer services available to many secondary schools fﬁom\\fe
centralized source; and, the better utilization of communications media. *
needed to access computer systems that schools cannot afford to buy or
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lease. Theasreader is referred to Appendix B for the descripfyg; of the

computer systems submitted by computer manufacturers and fo ‘their specific
i op1n1ons~and comments concerning the problefis and future gf computér -based
-$ﬁgondary education.

'

:Support, 0r9ani;atjons »

LI

As alluded to earlier in this report, a sg€ondary school's use of

‘ 1y, but instead with- the
assistance of a variety\of organizations; nstitutions, and commercia1
firms. To gain some+insight into tie myAtifaceted nature of a schedl's
Tuse of computer tEchno]ogy}trespondegzégio the Project CASE questionnaire

computer technology does not occur independe

were asked fo describe-the organizations that assisted their own instruc-
tional computing program in a norfinancial capacity by sharing their exper-
tise and computing°re§ources The types of assistance provided include Data -
Processing staff acting as resources; facilities' computer t1me donated;
use of consu]tants, t1meshar1ng, consultant's news]etter, shar1ng of
fac111t1es and program libraries; software; dpcumentation; tra1n1ng,
advisory staff consultation; information ™d curriculum exchange; statewide
“staff development; . instruction for feachers; and ?ina]]y, advice. Schools
b were “asked to list those computer networks, colleges and universities,
and manufacturers that ass1sted them for each of the1r instructional
applications to_1nc1ude CAI Prob]em Solving, T¢ ach1ng Computer Sc1ence,
‘Gaming/Simulation, CMI, "and Guidance and Couns Ting.

> L

As shown by Table 22- secondary schools have Tpund that nonfinancial
-supporf'for their instructional computing efforts gan be obtained from a
var1é¥} of organ1zat1ons involved 1in computer “based" instruction. Tabu- *
}at1on of survey-responses indicates that~the one most prominent source

of nonf1nanc1a1 technical support is the Computer Network. \\Q‘shown, this
support tends to be available for all types of.gpmputer app11cat1ons from
CAI through Guidance and Counseling.

s - o

. . {p the case of CAI, '30.4 percent of the responding schools looked.to
the Compute§\Network Tor'nonfinancia1'support while only 10.1 percent of
these schools log*ed to a college, and 7.6.percent sought support from

computer manufacturers. The Computer Network's contribution to secondary
. * «

. _ e .
\ ‘_74T B3}




N
- .
» i
. \/

@ some sort of nonfinancial assistance, 24.6 percegt received support from: L C
ijputer Networks, while 23.4 percent of the schooks received help from
\ . . . . . . .
nétworks in Computer Science, 24.7 percent in Gaming/Simulations, 45.9
percent for CMI, and 571.1 percent for Guidance and Counseling applications.
Likewise Computer Networks played a prominent contributory role for schools
that sought assistance fgom more than one organization. For example, 15.2
percent of the schools with a CAI instructibnal application looked to
Computer Networks and a college or university for programming support,
information, or advice.
. . ’ *
- &
B o ’ E Y
. TABLE 22
ORGANIZATIONS PROVIDING COOPERATIVE SUPPORT
-t AND SERVICES T0 secodBARY SCHOOL COMPUTING
' » LY A »
Type of organfzation CAl Problem Computer Gaming/ (] Guid(
N Solving Science Stimuia- 3
IS (NG tion CounselYng
. Ko. of Schools N 19 ns - 150 93 ‘u )
v
Computer Networks with other ‘
) schools 30,45 24.6: 2.4 .73 45.93 51.1%
. Colleges/Universities « 101 16.9 19.3 4.0 12.5 8.5
S Manufacturers 7.6 n.9 n.3 7.5 - 10.6
\ Computer Networks, Edycational 126 8.5 4.7 43 8.3 4.3
Institutions, and Manu-
facturers - . .
Computer Networks and?ducauoml 15.2 10.2 1.3 151 © 8.3 10.6 ’ % .
Institutions : - e >
. Computer Networks and Manu- 8.9 5.9 4.7 6.4 12.5 4.3
> facturers , .
“-Q. .
Educattona! Institutions and 1.6 9.3 9.3 8.6 4.2 -
¢ Manufacturers h . .
Other Combinations ’ 7.6 * 12 .16.0 19.4 8.3 0.6 4
ol 100.0t . 100.0:  100.0: 10005 100.0t  100.0%
. v e '
et N
- r .
* The findings of the 1975 survey are in  contrast to those reported in
1970. From interviews conducted with teachérs in schools using, the computer
for instruction it was found in, 1970 that only 18 percent of the participat-

ing schools be{ghged to any formal comgd%er network, ejther in the form Pf ap

' U7 - /. *




/

association with a computer complex (e.g., Project LOCAL, TIES, DECUS,

etc.) or in terms of groups sharing information about: computer applications.
However, over 75 percent of the respondents expressed that they did on
occasion cooperate on an informal basis with other aqgnciés, share ¢
materials, seek advice, conduct site visits, visit other schools

To illustrate the extent of this cooperative e

institutions, and commercial firms, etc. that were ¥fsted by respondents as
those providing productive assistance to thetr school have been tabulated

and are gyesented in Appendix C, entitled "Orgapizations Cooperating in ’

Secondary School COmPU%iﬂg:i\\\\
-

Since thessharing of facilities, resources., etc. frequently occurs
between a school and ﬁh\}nstitutioﬁ-ﬁithin the same state, the individual ‘
organizations have béen classified by state and by the instructional appli-
cation they support. With this summary of cooperative organizations, the
reader will be able to ideptify 3etworks, schools, co]leges,‘ahd commercial
firms wWithin a geographic region that are current1y assisting secondary
school instructional computing. =

.
-.@'

Assessment of Instructional Computing at the Secondary Level -

' Statui’of Program~Evaluation

Principals of schools with instructional application were asked to °
provide an assessment of their school's in§tructiana1 computing}Propram.
Respondents were requested (1) to indicate whether a formal evaluation
had beer conducted; (2) tossummarize the findings of the study, if cémp1eted;
(3) to discuss any problems encountered in the school's instructional *

«
. A -
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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 type of assess-
ment. ® Of interest, however, is that 16 percent of the schools did report

evaluations were currently in progress in their schools.
# .

e,

r&

TABLE 23
s . STATUS OF PROGRAM

EVALUATION OF SCHOOLS' INSTRUCTIONAL
COMPUTER APPLICATION

™
. (N - 375 Schools)
Status of Evaluatign \ ~ Percent of Respondents
The program has been evaluated 12.0%
"The program has not been evaluated 71.5
The evaluation is in progress’ ‘ 16.0
} . The status of an evaluation is . 0.5
not known ~

In genera] respondents (whether they had conducted a formal eYELuat1on
or not) cons1dered that their instructional computer applications werqf
beneficial to the courses where used, particularly in math and science,
'and for many the 1ntroductﬁon of the computer has had beneficial
impact on the ent1re 1nstruct%0na1 _program. As one respondent indicated:
"Particularly 1n/math and sc1ence, "the applications have grown to a tru]y

ERIC ¢ - - | .
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indisdénsib]e point, where the computer has become a used and useful tool
in augmenting, enriching, and implementing the cufriculum."

A

Evaluative remarks concerning the use of the computer in the classroom

)

submitted by principals were collated on over 30 typewritten pages. Seven
topics were of)naJor concern. They included (1) student motivation; (2)
student qch1evement, (3) teacher reactions; {4) the management of instructipn;
(5) new curriculum; (6) the problem of accessibility; and (7) instructional

~, L)

materials.

Student Motivation

As was the case in 1970, the findings of the 1975 survey clearly show I
that students who have the opportunity to use the computer to aid, augment, 1
or enrich their learning experience have noticeably higher levels of moti- |
vation toward their subjects (par®icularly in math and science) after the
introduction of the computer into the classroom. As one principal indi- <  J
®ates: "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 e]gminating dull |
calculations and by opening new avenues of learning and curiosity. It |
has provided a3imited but secondary method of ;gview 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 a1§§\§erves as a much needed tool for our data processing course |
which in the past was accomp]ished by batch processing and fﬁ;]d trips.”

In general, respondents felt that the computer in the classroom has
turned on a lot of turned off stbdgnts in mathematics while at the same
time providing much needed instruction for slow studénts and a challenge
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 science”courses. Apparently educators have found that the com-
puter is highly effective not only as‘'an enr1chment act1v1ty for g1fted
students, but also for thosq'students of average and below average ab111ty |
who want to successfu]]y’master pathematica] concepts. From the 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-

2

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 prifcipals
responding to the Project CASE survey felt that tﬁe computer in the
classroom has greatly 1mproved the math and science ach1eveme t of their
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 tg the computer in the
@lassroom were considerably less frequent than those citing effects on
students. In general, these comments tended to ref]ect that many teachers
/ seem to passively accept the existence of the computer but as yet have

been reluctant or unable to utilize the computkr within their own classes.
These repérts are mixed,, however, 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.

Ong response from a teacher indicates his mixed feelings toward com-
puters in the classroom when he{says: A few students become computer
i bugs. They spend a great dea1 §f time with the computer and develop a
strong talent. It supports a Tot of the math material we teath, i.e.,
related rams [but] it takes time away from Studying the textbook. My ¢
classes are Always further behind than classes that don't bother with it.

Ta®
¢
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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,
gqmputer apgjipations are well accepted. As one principal reports: "We
have had a faculty so enthusiastic that at coffee time when the shop talk
fsed 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 ®pplying it to their specific
classes." Evidently with skill and confidence in the use of cqmputers,
teachers of-other subjects will begin to juse the bomputer to adgment,‘en—
rich, and aid their own course offer

Management of~Hfstruction

One way that educators have\effectively 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-made tests, and it has aided the management of students through |
individualized programs of study. In thi§ 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 compufer. In addition, the computer makes
possible the freqﬁenﬁ 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_mqre 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 ipstruction. With the computer, teachers’

r

~ 4 *
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are able to present concepts (particularly in math and science) in greater
depth whi]elstudents are able to solve more comp]ex/prob1ems. 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 theoretica]/ppp]ications through simulations.
A

According ta these princiba]s, the. potential of instructional comput-
ing is just beginning to be understood by secondary educators and as one
principatl succinétly said, "They [computers] are opening up new fields of
study that are qu¥te vast--so vast ‘that it's hard tfo tell where to start.”

Accessibility

L8 . .
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
1nstruct1on, and its ability to stimulate student learning, computer ter-
m1na1s and computer time are in high demand. Obviously, simply introduciny
a computer capability into a school is not enough. Once operational, and
after staff and students have used the system, more than one or two termi-
nals are needed to meet the needs of a hajority of students attending user

schools.

Most of the surypy respondents indicate that their major prob]ems
with instructional comput1ng are caused by yam1ted personnel time_ and the

lack of terminals. . .

Usually schools report that the one or two terminals available in
their school fre 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 ;Ezénﬁik to operate the system
for longeg hours (one school reports their computer 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 thélstudent 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 teachélQGeve]oped programs ,
and by short-circuiting atteﬁbts to introduce the computer to other
teachers. '

i« Underlying the problem of accessibility is the lack.of money. For
computer applications not only to survive in secondary education but also,
and more ?mportant]y, 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
persdnne] are required to not only monitor the use of the computer but
also to deve]op‘the system's full capability. Few schools, it appearse
puter application should be pro-

recognize that teachers involved with
vided'the necessary release or compénsatory time to incorporate the com-
puter into their instructio program or to train other teachers in its
use. In support of this+argument, the Project CASE survey indicates that
87.9 percent of respthing user schools (N=373 schools) do not provide
teachers re)ease time for computer application while only 12.1 percent do
provide "comp" time to the staff‘?Or their computer-based instructional
efforts. Of those schools providing release time for computer applications

activity, the median amount of release time is three,days per month.

,fhough local support ié available for a school to access a computer
system, current funds are not sufficient to fully support the instructioﬁa]
demands created by computer-based education. Judging from the resu]fg*a?
the survey, school administrators who do support the introduction of the

, computer fnto the'schqu's program fail to understand that once tﬁé;ﬁnJést-
ment is made, the school's program cannot go on "business as usual."

What is igdbced is that unlike many instructioral innovations (mgcie‘pro-
jectors, overheads, gtc.)‘that’simplj satisfy an instructigna] need, the
computer not/on]y meéets a previously defined learning need but a]éo‘be- 5

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 tegphérs knowledgeable in computer technology.
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Instructional Materials

-

Beside the problem of time and money, principals recognize the need

E

for better and more resource materials for computer-based instruction.
Though the priority of computer-based 1eﬁrning 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 viewtihe
problem of instructional software and supplementary course materials as a
secondary problem to the terminal dilemma. In general, when thislﬁ}ob1em
was cited bx,a 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

in existence. \In several cases, however, explicit reference was made to

ge in scope)z too easy (too small in scope), or simply not

the fact that not\enough curriculum was‘éurrently available to choose from
and that too little support from local, state, or the federal government

was available to write quality computer-based curriculum material. Obviously,
the impact of the problem has been limited because of administrative bottle-
necks that limit student accessibﬁlity to computer-based instruction.

Other Problems
N

Other problems that concerned educators were the recurrent problems
of hardware and occasiona]]& software malfunction, t7acher reluctance tp
participate, and the problem of accessing computers (primarily for batch
processing) not Tocated at or near the school. In particular, the'slow
turnarSuqd time (24-48 hours or more) between job submission and job re-
turn has proven to be demgtivatiﬁb and frustrating to students developing
initial programming skills. {

In ummary,’ag indicated by the evaluative comments submitted by

respondents, instructional computing is working effectively within the

instructidpal programs of many schools, but is having somewhat limited
impact .hg totah.;choo] curricuTum. Though each year more and more

schools\a -/idtroducing computers to the curriculum, a large number of //'\\N
students are still fiot utilizing this deyice to aid or guide their v /’

learning. As“one school principal observed, the problem of student access
My,
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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
wait@ng for the terminal. '

One could conclude that if funding does not becgfie available to sup-
port the use of computers within a school's educatj 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.
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SUMMARY AND CONCLUSIONS

Major Find%ngs . ‘

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 findihgs are:

f

Since 1970 computing in secondary education has steadily-
increased with 58.2 perceént of the schools who responded

to Project CASE survey indicating they are currently o
using a computer for administrative and/or instructional.
purposes (34.4 percent in 1970).

The trend is toward more fully using the computer. Of

. schools using computers, only those using them for both

o

administrative and instructional uses increased from
1970 to 1975 (26.2 percent to 37.5 pércent). The per-
centage of schools using computers for administrative or
instructional purposes dropped from 1970 to 1975 (62.5
percent to 54.1 percent §or administration; 11.3 percent
to 8.4 percent for instructional).

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 ih the schools (4.8 percent/year) will continue,
it can be projected that within the next-decade. every second-
ary school in the dbuntry will have access to a computer =
system for some type of administratiue and/or instructional
application. " : )
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. " .
»

In schools using computers CAI has increased from 8.4 percent
in 1970 to 13.8 percent in 1975.

The predominant instructional use of computers in 1975 is.
stil1 for Mathematics.

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

g5 -
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° The BASIC language has become the predominant‘compuier
language for instructional computing.

° Schools who used computers tended to be larger than non-
ﬁﬁ user schools (median numher of students 1000 versus 400).
The size of the user schosls, 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. '

’ <? ° Béspite 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
T - $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 mahg and more schools
accessing computers each yeaf while fewer schools are terminating a pre-
viously established computer application. Thus, despite generally rising
costs for school operation and tight budgets, individual schools and
school systems are committing locally generated educational dollars to
computerizé their informafion management systems and to enhance the qﬂa1ity
. of'their instructional prograims.

Though the continued growth of computer-based education seems assured,
the specific future of inétructioﬁa] computing is unclear. Based upon the
growth over the last five years (1970-1975), it is projected that within
_ the ngxf decade the majority of secon&ary schools in the country will have

" some type of instructional computer-based application. While earlier

consensus studies of computer-based instruéfﬁaﬁv(Luskin, 1970; Doyle and _

Goodwill, 1971) predicted through Delphi techmniques that the majority of
//secondary schools woy]d have ﬁﬁl by 1985, the Project CASE data indicates
that by 1985 no single computer-based instructional application (e.q., CAI3
or Problem Solving, or (CMI, etc.) is 1ikely to be foudd in the majority of
sécondary schools. Insfead, it is expected that the current trend toward
diversified’instructional computing will continue. Qlthough the survey
indicates an increase in the number of schools using LAl and Gaming and
Simulation it 1is highly ‘probable that- Computer Séiehce and
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Problem Solving will remai prominent instructional applications through

the next decade. Without a| dramatic technological breakthrpugh 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 been introduced into the curriculum to not only enhance the instruc-
tional experience of more able students, but also as an effective instruc-
fonal 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 1iteracy"courses in which schools have initiated
an introductory computer course so that all students can become familiar
with the advantages and limitations of compute} technology. Other examples
include CAI math and reading for less able or disadvantaged students,
computer programming classes for nonacademic students, and the introduction
of programmab]e desk top mini computers into math departments for use.by
all students studying mathematics at various levels. It can be expected
that th1s trend will continue and that more secondary school students will
exper1ence computer techno]ogy in one form or another as an integral part

. J

L

of their secondary school experience.

Problems Ahead

Despite the genera] good prospects for compqter -based educhtion the
future of instructional computing is 1nt1mate1y related to the resolution

. of many problems that face those secondary educators who wish to initiate
or expand their instructional computing activities. Many qf these barriers
_ have been described by other researchers (Anastasio and Morgan, 1972;

Carnegie Commission, 1972; Zinn, 1970). In general, the problems }nvblve
system costs, the exchange of information, utilization of available re—
sources, and individual and institutional receptivity to 1nno§%t1on Based
upon the Project CASE survey experience, it can be said that few solutions
to these prob]ems 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 c0;t, 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
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 pub]icatidns, user groups newsletters,
and professional meetings that serve as méjor mechanisms for information
dissemination, many schools or school systems are still "reinventind 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 f
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 shéring

of redources, expertise, program libraries, and information through an actijve
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 persona1 1nvestment of a hand-
fuT of individuals located in schools and co]]eges 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 .into their
school's educational program. Although valuable ass1stance 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 in§trugtiona1
computing in the future will depend upon the involvement of a larger
number of individuals bath inside and outside the school system. Some
indication that such support is available is evidenced by such innovative
developments as the "Péoples 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’Associatiﬁn 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 ex ibit evaluation, étc.) 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 I11lich's (1970) Deschooling of

Society and Silber's (1972) Learning System,‘both of which view the entire

community as a learrMng resource, these innovativé efforts are indicative

of the many new partners in education available to the public ‘school

system. Though at present these community-based computer resdurces are  *
limited, their potential benefit for instructional computing isrgreat.

Just as schools utilize the advantages of computer consortiums today,
secondary education in the future may find it profitable to eétab]ish

more cooperative links with other community-based institutions to share
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media, a school's access to one or
by its resourcefulness in identify

resources, expertise, and computer facilities to help meet the learning

needs of their students. The Project CASE survey data ipdicates that
m\\ an

secondary schools currently access computer capability from a variety of

resource organizations, including

With today's technologically sophi

oth public and private institutions.
ticated terminats and communications
more computer systefis is limited only
ng and utiiizing existing community-
ch cooperative interaction with other
ducation will be able to provide
students with an ever increasing v?niety of educational experiences.

|
The fourth and final prob]em‘honfronting sécondary education comput-

based computer systems. Through s
cormunity institutions, secondary

ing involves individual and institutiona] acceptance of computer technology
as an instructional medium. As eﬂidenced by its history, the adoption

of any innovation in edocaﬁion s an arduous process involving many years
of effort which frequently resu]ts 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 ig frequently 1ike adding a new piece of
chrome to an old and outdated automobile. ’It makes the auto Took new but
it certainiy does not improve its performance. Even the introduction of
a re]ativeiy straightforward and nonthreatening innovative teaching
strategy takes several years. A Hall and Rutherford (1975) report that the
adoption behavior of teachers to "faculty teaming" can take from 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 fu]]y 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 addresse&“ﬁﬁ a
straight- -forward fashion. The benefits and limitations of oom/oter based
education should be fully and realistically discussed. It should be J—
made clear that despite the computer's vast information storage and re-
trievai capabi]ity, the student will not become the servant of the machine.

-90_,
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’ fdﬁcators responding to the Project CASE survey report that the use of
'%he 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 new and ﬁoré“

, effective ways of making the computer work for them.
. \

If we Sre to fully realize the potential of computers in'educati@yu
more effort must go into the dissemination of information about computers
to administrators, teachers, students, and parents. It is not enough fer
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 computers. can make education a richer, more
individual, and more human process.
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Appendix A-1

~ ASURVEY OF
' COMPUTING ACTIVITIES
- INSECONDARY
~ SCHOOLS

J i ‘ ®

This survey 1s being conducted by the American Institutes for Research under a grant from the Education

Directorate, National Saience Foundation. Our objective is to obtain accurate information about the na
N ture and extent of computer usage 1n Amegrican secondary schools today. We feel this can best be accom

plished by securing information directly from the schools.

i

) 3

“

1

- Please respond to the survey whether or not your school uses computers.

* ’




l < . . { %

~ GENERAL INSTRUCTIONS ¢!
: i .
> The focus of this survey is on administrative and instructional appligations 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 ‘ ‘ ‘

$ection D — Computer hardware

Sectiod E — Instructional applications

Please use the following procedures when completing the questionnaire:

o If your school does not use a computer (see definitions below), complete only Section A
o [f your schogl uses a computer for admy#nistrative purposes, complete Sections A, B, C, and D
¥1f your school has one or more instructional applications, complete all five sections (A-E).

Please answer all questions. When a afiestion is not applicable or when information is
not available, check (¢/) N/A.

Although the survey has been sent to the school princjpal, 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 t?;le 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?

“™"*For this study, 3 computer is defined as a machine that operates under the control of .
a stored program. The terg “computer” includes the central processing unit, auxiliary storage,
communication links, and all peripheral equipment. "

B 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 Computer ™~ i

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)

"

e computer facilities located near the school

® computer services provided by the school system (e.g., scheduling, payroll, etc.d
)

For further information, please contact:

Dr.l,William,Bukoski, Jr.
Americgn Institutes for Research
+ 3301 New Mexico Avenue, N.W.
Washington, D.C. 20016 Y 4
Telephone: 202/686-6800 or 686-6859

) ) 13 -




Section A. GENERAL INFORMATION

A1

A-2

A-3

A4

AE

A6

A7

A-8

A-8

A-10

Q

—

Name of individual to be contacted concernming this
questionnaire:

School telephone number

ares cOde

School name

If the address shown on the mailer is incomplete or
incorrect, please provide correct information below:

streot N

city stete € 2ip code
What grade levels are included in your school?
Grades ) through\ ’
Type of schoot-—_ \

D Academic D C\o‘@nsive

D Vocationak\ D Other (specify)

~

Current type of. mstriﬁ:fﬁn?al\program .

DCtassesare scheduled for group instruction
DThe mstructie\nal program js individualized
D Other (descnbe ‘braefly)

33

\\.

~

Current Enrollment . .
D 800-)—g{g>~

D under 100

D 100-299
300-499

D 500-799

Number of full time teachers in your school

000-1499

If applicable, what percentage of fast year’s graduating
class continued their education?

College %
Technicai School %
% v

O

Does your school currently have access to a computer
foi either admiqistiative ot instructional purposes?

Community College
N/A

A 11 If YES, what spegfic application{s) is made of the
computer?

DAdmnmstratnon only (student accounting, pay
roll, planning, etc.)

D Instruction only {EDP courses, CAl,-CMI, etc.)
D Both administration and instruction
Owia

A-12 If your schoo! previously used a computer but has
stopped, please indicate the reason:
D Insufficient funds -
D Ineffective computer system (specify)

D Experimental project ended .
D Lack of qualified staff ‘
D Other (specify)

D N/A

A-13 H(ow was the computer previously used?

. Administration only
D Instruction only
D Both administration and instruction

[:] N/A :

“

/

A-14 Does your school intend to initiate one or more
' new computer applications within the next year?

DYes DNo t .

s
A-15 If YES, how wull the computer be-used?

D Admlmstratlon only
D Instruction only - .

Both instruction and administration
Owa ’

ate the anticipated funding source for

application(s)
DU.S. Office of Education D State
D Local

D National Science Foundation
DOtﬁer federal agency (specify} D N/A
D Private foundation (specify) .

D Other’ (specify) .

DYes D No

ERIC

Aruitoxt provided by Eic:

If your school currently uses computers, please go on »
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 mail
it to us. Thank you for your help.

. -
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Aruitoxt provided by Eic: . Y
x

Section B. COMPUTER USES

Section C. BUIJGET 4
Vs ‘

. This section describes specific instructional and admini
strative applications of computers in secondary schools. Please
indicate (/) the type of computer application(s) curréntly

tncluded in your school program

INSTRUCTIONAL APPLICATIONS

B-1 Computer assisted instruction {including
dritl and practic€, tutorial and dialogue
modes using programmed instruction)

B2 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 o Mput, machine operation, pro-
gramming and systems analysis sklis}

L

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 {inctuding aca-
demic guidance, occupational counseling).
Test scoring and analysis by a commercial
test publishér should not be reported as'a
computer application

B.-7 Any other instrujctlonal application
{please specify) '

b {

ADMINISTRATIVE APPLICATIONS

B-8 Student accounting {including student
schedules, student records, attendance,
grades, report cards, etc.)

B-9 Research and evaluation of teaching
methods, curricuium materials, etc. !

B-10 Resource management and planning {includ-
ing maintaining personnel and financial re-
cords, projection of enrollments, transporta-
tion, scheduling, etc.)

B-11 Any other administrative application
{please specify)

~-

Please provide the folloéng information about your

school’s budget and source of funding for computer appii
cations. If this information is not available, check (/) N/A,

C1

C-2

c3

Your school's\total annual operating budget

Amount $

£

Your school’s annual budget for computer
applications

Onva
\

»

a. Administrative
applications $

O nia
Cnva

b.Instructional
applicgtions $

Percent of annual computer budget by source of
funding and by application i

Administrative Instructional

applications apphcations
N/A D N/A D
Local % 9%
State % %
National
Science
Foundation % o
Title | . % %
Tige 7 % %
Other Federal <
{specify)
% %
% %
Private F ounda-
tions {specify)
% %
% %
Other (specify)
% %
\ - %" %
TOTAL  100% ° 100 %
v \. l
.. ~
O



uR , 4

‘djay 1noA 104 NnoA yuey

\/\ © SN 0} }-jlew pue paysaiip se mw.\%::ocumau ay3 ajders pue pjoy aseald “ASAINS ayy 104 PaPI k s . 4
i uonewioyur ayi fe papiaosd aagy nNOA ‘j00Yas gzox-E suonesadde jeuonansysur ou arey noA 4y
i 1 . 'J uons3g o3 ob sseayd ‘ssodind TYNQOILINYLSNI Aue 104 131ndL0d Y3 sasn [00YIs 1n0A 4y
L] ~
! £ #
— | | _ * : 2 My )
|1 ! . i L
' ! i q o {
- 4 }
L
v ' -m
. e
[
. t)
| ) ' | , : q
e -1
e R 1 - - N
.o .
L]
N b q
>
¢ e
5. >
1
uoneziuebso jo awepn o O & N oy Y L5 0 @ > A/y R {s)leuiwial jo S {s)401ndwol J0
&W %%o nw.oo69:~v 9//0 o% 9% 9% &a% UM ,Wo Ol..n. ;,WD ww%N |BPON/i31n10RINURIN %04%0 |3POW/ 1B1N10R) NURKN
v 5o & &/ o » g S/ - gt
& S N o < S §leF & v
o S S g g F/0 §
% S &/& & Y&/ &
> % e 8 % 3 N
4 .{0 41 /W/ . /nl
3 .
. /s ooy tmanduion yowa yaim
3" oA g w10y f uonwonade)/  ‘AUE 31 *pasn (s)ieuiusias jo : "sesn j00Yos n0A
d ‘suteu uoneziuebio Apoedg  “saindwios Juawebuesse ayy 1uasard Jequinu pue ‘Jaquinu japows 1331nduwod yoeas so0) Aloeded abeiols pue
o1.s9p1a0sd uogzeziuebio Jeym ( /) a1edipuy {f) areapuy i f§ aieaipyg ‘Jainjoejnuews Y3 Mojaq st 13quInu [apow ‘131n3dejNUeL Y3 Mojaq s}
S

. FHVMAYVH H31NdWOD "q uondes

IC~

Aruitoxt provided by Eic:

E




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 Sectian B, page 4 of this survey.

On the chart on the next page, please dech?e how the computer
has been incorporated into your school’s instructional program. Please
check { ¢ ) N/A if your school does not have a particular application.

- For each computer application currently used by yous school
please indicate the following:

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 slibject area.
A

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
.tenth grade geométry class out of 3 use the computer = 1/3).
F 4
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 &leeded by students to master

the material. Place an ”’I"’ for individUakinstruction 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 mo<1th by students and

teachers working in the course. \

. The programming language for the application.

’

-




<

E;}‘!.< INSTRUCTIONAL APPLICATIONS

. . H - |
Please complete Sections A-| of the chart : — - :
acgprding to the instructions,on the pre- 55/ od/ o /. s :“d'?.“ (/) programming
vious page. Remember to check (/) N/A o3/ ) & 8§ anguage
if your school does not have a specific ap- QF/) § /) &
plication (i.e., CAl, CMI, etc.). g/8
; . & $ /¢
t A v/e5/ § /S
o/<¢)f /)<

Sﬁbjact area(s)* Other (spacify)

Computer

sisted e —Eans ‘
iRstruction R

nvad : ,

Computa- 7 1. L '

tional aid -
in problem ’ !

solving <

na O

e

Teaching com-

puter science
or data proces- ’ .

sing @

n/a L] —+— —— —- _ -

Ggming and

simulation

n/a O

Computer

managed
} instruction .

nvald, » ,

Guidance '

and
counssiing

n/a [

Other ] l

(specify) - 7

ERIC

o 13 space 15 needed please xerox the form, complete and attach to this Questionnaire

i e




-Computer
¢ Applications

<

/

I

) .
E-2. COOPERATIVE SUPPORT OF COMPUTER APPLICATIONS

the ty pe of cooperative support {non financial} availabie from other sources.
, staff, information, program libraries, etc.

ources of cooperative support (specify type of support)

Computer network
with other schools

Educational
institytion

R
Manutacturer

»
-

Other (specity)

Computer
assisted
instruction

“na

Computational
aid in problem

solving
n/a O

Teaching com-
puter science
or data

processing- N/A D

Computer

Gaming and
simulation

- managed
instruction

N/A D

Guidance
and
counseling

N/A D

+

Other {specify)

n/a ]

O

Aruitoxt provided by Eic:

E-3

Are the teachers participating in instructtonal

cdmputer apphications provided release time for
their computer related activities (1.e., release
from ordinary teaching duties)?

D YES Average amount of release ime per
teacher per month

U no

Number of days

How many members of your staff (including

teaciwets, counselors, and admunistrative person
nel) have had formal training in the use of com-

puters?

Number of staff

ERIC

ES

Indicate { /) the type of orgamization(s) that
conducted and/or sponsored this training.

Source of Training

National Scjence F oundation

College or uniwversity

U S Office of Educagtnon

Technical or computer school

Computer manufacturer

Other (specify)

-N/A D ‘

1

(./ )} Type of Support

Sponsored
training

Conducted
training




+ _E-6 Who prepares software (programs, system
documentation, etc.) for your school’s
computer application(s)? Check (/)
all appropriate boxes.

/

E 9 Briefly describe any problems éncountered

by your school in using comptters §or in-
structional purposes.

DR S

EP R

‘DTeachers In your school

DTeachers from other schools in
your school system

Commercial computer firms
(specify)

D Students
Other school systems
Coleges and universities

DPublishing companies (spe%)

DOther (specify)

E.7 AHa've your school’s instructional computer
applications been evaluated? «

[ —¥ves Ono ‘
// D Evaluation in progress
//
E-8 If YES, briefly describe the main findings E 10 How has the use of the computer affected
of the evaluation. your instructional program?
' !
e,
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’
Q '
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Appendix A-2

AMERICAN INSTITUTES FOR RESEARTH

.
’ s WASHINGTON OFFICES :
) ' 3301 New Mexico Avenue, N.W., Washington, D. C; 20016

« Telephone: (202) 686-6800

” ' October 7, 1934~ ’

Dear Principal: , -

The expanding use of computers in secondary education is a subject of
l interast for federal, state and local educational agencies. What is required
“is current and factual information concerning computer usage in secondary
1 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 Fdundation is conducting a nationwide survey
to Tearn more about the nature and extent of computer usage in American secon-
dary schools. From the 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 determiné 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 EVEH THOUGH YOUR SCHOOL MAY NOT CURRENTLY USE A COMPUTER. NON-

USERS NEED ONLY COMPLETE SECTION A OF THE QUESTIONNAIRE. To determine the
curient level of computer use, all data will be aggregated for analysis and
reporting purposes and no comparisons’ between schools will be made. - With
“your cooperation the data gererated by the survey will be comple¥e and valid
and will provide a sound basis for projecting at.the natiopal Tevel, 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 be instances when the Qffice of Super-
intendent of Schools could be of assistance.’ For ‘this reason, your Super-
intendent has been nojified cf the survey and invited to participate in the
study and provide dfy 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.

Sincerely yours,

ARTHUR L. KOROTKIN, Ph.D,
L . Principal Investigator
¥ Communications Research Group \
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AMER{ICAN INSTITUTES fOR RESEARCH Wemco Avenue NW Washington D C 20016 Teiephone 202/686-6800 )

»

PROJECT CASE EVEN IF YOU DO NOT USE COMPUTERS, PLEASE READ THISLETTER

Computing Activities - i
in Secondary Education
SEPI o November 25, 1974

P
— _Krthur L. Kofotkin, Ph.D |, N,
. Principat Investgstor,
2 American Institutes M \

for Resesrch -

William J Bukoski, Ph.D
Project Director, American |.
Institutes for Research ; -

e «Dear Prmcxpal
As part of a research project sponsored by the Natlonal Science
Foundation, we recently sent you, as a member of our sample of secondary

A3

P - -

Aduisory Board .

/)Smfmm £ Artchisor, Ph.D - oo »
enior Computer Scientist princi i i
:/ honior Computer Sc . school principals, a questionnaire concerning compgt/f':r applications in your

Education school. If you have already returned that questionnaire, thank you for your

Truman Botts, Ph.D participétion.

Executive Director,

Conference Boasrd of the
h ]

Mathematical Sciences If you have not yet returned the questionnaire, we would like to_

Thormas A.Dwysr, Ph D

Professor of Computer ask you to please take the time to provide us with the information requestr
gfx‘:’s%‘..'{g:mvm"v of ed. Our experience indicates that some principals thought that we wanted
_. Gienn R. tngram, Pn.D returns only from computer users. On the contrary, we need returns from ‘
|~ Acting Assistant Director -u 1l as users, in order to measure the true level of computer /
- Frcrmotogy Matons ety or :
institute of Educagion activities in American schools. If your school does not use a computer in N
James W. Jacobs, Ed.D. ™~ any way, less than five minutes is required to provide the general infofma- ’
s Memnaant /tion about your school requested in Segtion A of the questionnaire. If your
é;‘:n?:or:‘n‘:‘:;.rcg:rnvt‘:“hﬁd . school is currently using computers for either admnistrative or instructional
chools

purposes and you have not yet parti‘cipated in our study, we hope that you
will take this opportunity to respond to our survey. A questionnaire is en-
closed for your convenienge. .

Needless to say, both the project staff and our Advisory Board
. view this research as extremely important and would appreciate your parti-
_ cipationyin the study.
» 4 . }
- Thank you for your assistance. .

e

-

N Sincerely,
o QiAo n.; -

Arthur L. Korotkin, Ph.D.
. Principal Investigator
Communications Research Group

.A—'IZ . eI
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Introduction:

to a select sample of secondary school principals,
facing outward).

1. Does your schoo! currently use a computer for either

administrative or instructional purposes?

For example Admunistrative uses would include pay-
roll or &ther budgetary data computed and pro-
vided to your school by the school system, & u-
dent scheduling; resource management, etc.
Instructional uses would incdlude computer as*
sisled 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 usestonly

Yas, for both administrative and
instructional uses

No, our school does not use a
computer

CV N

Appendix A-4 A SUR

| i

COMPUTING ACTIVITIES, =

IN SECONDARY EDUCATION

Recently, under a grant from the National Science Foundation, the American Institutes for Research sent

a questiornaire concerning the use of complters in their

school for either adininistrative 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

Thank you for your contribution to our research effort.

2. What 1s the source of funding for your school’s computer use?

Local
State
Other (specify)

O U.S: Office of Education

National Science
Foundation

. O Not Applicable

3. Does Your school intend to initiate one or more computer appli-
cations (new or additional) within tl:e next school year?

Yes, for administrative uses only
Yes, for instructional uses only

Yes, for both administrative and instruc-
tional uses

O No,

»

FIRST CLASS
Permit No

Washington D C

'

JESS REPLY MAIL

amp necessary If wailed

in the United States

Postage will be paid by —

- R

Dr. William J. Bukoski, Project Director
PROJECT CASE
American Institutes for Research
3301 New Mexico Avenue, N.W.
Washington, D.C. 20016

w

S
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AMER AQNSTITUTES FOR RESEARCH 3301 New Mgxico Avenue, N.W., Washington, D.C. 20016
6 T . 3

w.“

i
s 2 b

/ / o
i , o

/ X 0;{OBER 223 1974
/ L P

2 LA
. 5
/ DEAR SUPERINTENDENT: g

/ -~
. : - o PN ’
% EXPANDING USE OF COMPUTERS IN SECONBAQ@EDUCATION IS A" SUBJECT
~, OF INTEREST FOR FEDERAL, STATE AND LOCAL EDUCATEANAL AGENCIES. WHAT IS
, REQUIRED IS CURRENT AND FACTUAL INFORMATION GONGERNING COMPUTER USAGE
/IN SECONDARY SCHOOLS. TO GUIDE PLANNING AND POLIGY)DECISIONS SO THAT

, APPROP MS CAN BE ESTABLISHED- THAT REFLECT THE NATION'S EDUCA-
'+ _FIONAL PRIORITIES. N

o

. , ,\,’3,
. . *
4 _ IN-RESPONSE TO THIS NEED, THE AMERICAN INSIIiﬁ;ﬁS FOR RESEARCH Ugd%R >
A GRANT FROM THE NATIONAL SCIENCE FOUNDATION IS CQ BUCTING A NATIONWIDE -
~ __ SURVEY TO LEARN MORE ABOUT THE NATURE AND EXTENI}%{ﬁQOMPUTER USAGE 1IN
U.S. SECONDARY SCHOOLS. OVER 5000 SECONDARY SCHO S HAVE BEEN IDENTIFIED
BY RANDOM SAMPL'ING PROCEDURES AND MAILED A QUESTEGNNAIRE. THIS SAMPLE
INCLUDES THE FOLLOWING SCHOOLS FROM YOUR SCHOOb*_D;I*;‘R,ICT:
e BENJAMIN FRANKLIN HIGH STHOOL I T
MARTIN LUTHER KING HIGH SCHOOL Mgt oL
MC DONALD VOCATIONAL SCHOOL SRR Ll L

- SINCE THE SURVEY WILL YIELD VALUABLE INFORMATIGN NEEDED BY EDUCA- '
TIONAL PLANNERS AND DECISION MAKERS AT ALL LEVELS, WE,ARE REQUESTING
YOUR COOPERATION AND SUPPORT OF OUR EFFORTS. WITH XGHB ASSISTANCE THE
DATA.GENERATED BY THIS STUDY WILL BE COMPLETE AND WItL. ACCURATELY DESCRIBE
THE EXTENT OF COMPUTER USE BY THE NATION'S SECONDARYSGHOOLS. A -COPY OF
THE SURVEY IS ENCLOSED FOR YOUR INFORMATION. Tﬁ;}7 v
N~ THANK YOU FOR YOURn}iELP‘IN THIS MOST IMPORTANT SFUUY. A REPORT OF
THE SURVEY FINDINGS WILL BE MADE AVAILABLE TO YQU UPOQ{BEQUEST. ‘

. Y .

. ‘ SINCERELY: YOURS,

[ERe

Y
Y

' . _ ARTHUR L. KOROTKIN, PH.D.
~_ . PRINCIPAL .INVESTIGATOR
\ : . ) QOMMUNICAT.I‘QNS’RESEARCH GROUP

- A-14 Xa0
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PROJECT CASE
Computing Activities
in Secondary Education

Arthyr-t. Korotkin, Ph.D
Pnndpal Investigator,
Ametican Institutes

for Research »

William J Bukoski, Ph.D.

Institutas for Research

Aduwisory Board

Nationai Institute of
Education |

Truman Botts £h.D

. Exacutive Director,
Confersnce Board of the?
Mathamaticai Sciencas

Profassor of Computer
Scienca, UniVlnny of
Pmsburgh .1

Glenn R. jngram, Ph.D
Acting Afsigtant Diractor
for Productivity and
Tachnoiogy, Nationai
Institute of Education

James W, Jacobs, Ed.D.
(Agsociate Superintendent
for Planning Managemant
and Computar Servicas,
Montgomery County, Md
» Schools

Project Director, American

William F. Atchison, Ph.D.
Senior Computer Scientist,

Thomas A. Dwyer, Ph D. ~

ATEL

AMERICAN INSTITUTES FOR RESEARCH /3301 New Mexico Avenve, N w.. washungtan, D, G

—

*

' ) Appendix A-6

20016 Telephone 202686 6800

4

March 31, J915 ‘

Dear Sir:

As part of a natidnal survey of secondary schools
concerning their use @&f tomputers for administration or
instruction, AIR under a)grant from the National Science
Foundation invited several schdols from your school system
to participate in our st dy. A letter describing the
survey and 1isting the specific school(s) from your school
system in our sample, as well .as a review copy of the
survey instrument, was ‘'seft to your office.

, N .

Though the school response has been good, the returns
to our survey are not complete. Enclosed is a condensed
one-page questionnaire to ke completed for each school from
your system that according {to our records has not yet
resp?nded to our study. The name of the school is printed
on a ‘mailing label affixed {o the que$tionnaire(s). Since
a high_response rate is essential to our 1nvest1gat10n we
would appreciate your supporit and assistance in providing
this information. . .

Would you please take 4 few moments of your valuable
time to provide us with this lvery important information.
Both the project “staff and ouy Advisory Board view this
research as extremely important and would appreciate your
participation in the study.

~ . »
' Sincerely, '
MM .
ALK/egs rthur L. Korotkin, Ph.D. '

rincipal Investigator

Encl. Communications Research Group

e
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Appendix A-7

A SURVEY OF

COMPUTING ACTIVITIES
,. IN SECONDARY EDUCATION

School: - [SCHOOL MAILING LABEL INSERTED]

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 comnputed and pro-
vided to the schiool by the school system, student
scheduling; resource management, etc. Instruc-
tional uses would include. computer assisted instruc-
t;on, using the computer for problem solving; teach-
ing deta processirg. guidance and counseling (except
for commertial-test scoring); etc.

D Yes, for administrative uses only
D Yes, for instructional uses only

D Yes, for both administrative and
instructional uses

D No, the school does not use a computer

3.

What is the source of funding for the school’s
computer use?

[N

DLocal D U.S. Office of Education
DState i D National Science Foundation
DOthef {specify)

Cnot Applicable /7

2

Will the school initiate one or more new or addi-
tnonal computer applications with the next school
year?

D Yes, for administrative uses only
D Yes, for instructioral uses only

D Yes, for both administrative and instructional uses

D No, the school will not be expanding its use of the
computer with the next school year

D Not Appiicable

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
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APPENDIX B

B-1 Manufacturer's Letter and Survey
B-2 Examples of Computer Systems Currently
Employed in Secondary Education
B-3 Manufacturer's Comments on the Prob]emsl
* and Future of Computer-Based Education
at the Secondary School Level
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Project Director, Americen
Institutes for Resserch

Advisory Board

Wiltiem F Atchison Ph D
Senior Computer Scientist,
Netione! Institute of
Educetion N

Trumen Botts, Ph D
Executive Director,
Conference Boerd of the
Methemaeticel Sciences

Thomes A. Dwyer, Ph D
Professor of Computer
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Associete Superintendent
for Plenning Menagemaent
end Computer Services
Montgomaery County, Md
Schools
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»

§ Al
[ Vecaladatase -

Jaituary 6, 1975

\
Dear Sir:
The.school survey will provide data about the extent anct\typEOf domputer \
ust in the schools while the manufacturer’s survey is desigﬁé&igxprovide in- ~
formation about the types of computer systems used by the schools for admin- \\ \
istrative and instructional purposes. %

Tq 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. A 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.

Sincerely,
Arthur L. Korotkin, Ph.D.

Principal Investigator
~ Communications Research Group _

i -




" COMPUTER ACTIVITIES
IN SECONDARY SCHOOLS

A SURVEY OF COMPUTER MANUFACTURERS

h -

4

INTRODUCTION

This study is being conducted by the American Institutes for Research /
under a grant from the Education Directorate of the National Science Foun- e
° datiort: The survey has three sections:

SECTION A: General information about your firm.

SECTION B: An 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 compute}
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.

.Thanknyou in advance for your participation in this study. For further
information, please contact: .o -~

William J. Bukoski, Ph.D.

Project Director |

Project CASE/Computer Activities in

Secondary Education

American Institutes for Research |

3301 New Mexico Avenue, NW. - . |

Washington, D.C. 20016 1

Telephone: 202/686-6859 = |
|
\

o ali
B-2 .- ‘ -




% - SECTION A.

W )
> GENERAL INFORMATION.
y ¢
. ) .
of individual completing the Survey:- b
Division \
\ /
Title o _ .
0 L4 -‘ ﬁ
Address - ;
' T (streen) - 7
{eity) B (21p code)

3. Briefly describe the type of computer products or services marketed by your firm and used in
3 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

rprogyc'gs or services that you will be providing.

Please check (/) if your firm is not now and s not
planning to enter the secondary education marketing area. D NOT APPLICABLE

~

.
o
\% N . ,
) b N
~ !
. i
X % )
- ‘ W

~

-

If your firm currently has secondary school customﬁrr;s. 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. R

Q : Thank you for your assistance.

o AR2




SECTION B {

COMPUTER SYSTEMS CURRENTLY USED FOR SECONDARY EDUCATION

P

¥

Briefly describe how three specific secondary schoojs 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 varjous configurations, we raquest 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: ' /

A. The specific administrative and/or instructional function of thg system. For example,
admunistrative functions would include payroll, bus schedules, personnel records, etc.;
while instructional functions would involve computer assisted instruction, teaching
compiter science, using the computer for problem solving,simulations, etc.

PAs

~

B. The school’s {school sy'stem's) hardwate configuration to include the name and model
of the computer(s), storage components (on.line and off-line); on-line storage capacity
in appropriate units; the type and number of terminals; and peripherals.

C. The programming Iangkuages used with the system (FORTRAN, COBOL, BASIC, etc.);
and the software and/or'courseware operating on the system (FORTRAN-student sched-
ufing, BASIC-CAI reading, grades 1-9 etc.)

% " The cost of the hardware in terme 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 of»égrchase or lease prices. .
"} . LY » ) ha 4

PLEASE PLACE YOUR THREE DESCRIPTIONS
ON THE FOLLOWING THREE PAGES. -




\ i

SECONDARY SCHOOL COMPUTER SYSTEM No. 1
L
|

\( Name of SchooI/Schqu System
Address
(street) ..
» ‘ (city) (21p code)
Estimated Number of Students
* +
‘PART A. Specific Administrative/Instructional Functions .
| | | \
|
|
|
4
PART B. Hardware Configuration {Computers, Storage Components, On-Line Storage Capability,
| . Type and Number of Terminals, Perinherals.)
v . -~ - )
PART C. Programming Languages — Software/Courseware (e.g., Fortran-Class Schﬁulmg, Basic-
CAIl Geometry Grades 9-11)
| ' 2
N PART D. Computer and Suftware/Courseware Costs 1 2 3
‘ . Computer(s) Name/Model No. )
B . &
X E Purchase price {if applicablc} $ $ $
| ' & . . B
F . ' g Lease price (if applicable) $ /month $ /month $ /month,
o fad
[ Maintenancecost &_____/month $__  /month $_____ /month
; Purchase price Lease price per month
| Program or course Name (if applicable) (if applicable)
. ~ W
X%
<= -
E w
7]
w
33 :
. S ¢
“
1" N NOTE. If additional space is needed, please supply the re-
g - ° . quested information'l a separate page and attach.
Y B"'S A 2 1
. R~




SECONDARY SCHOOL COMPUTER SYSTEM No. 2

Name of Sch?oi/School System

Address

(street)

(eiry) (2tp code)
Estimate&n}:jf Students '

PAR“F A. Specific Administrative/Instructional Functions

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,

Type and Number of Terminals, Peripherals.) =~
X
PART C. Programming Languages — Software;/Courseware {e.g., Fortran Class Scheduling, Basiq i
CA| Geometry Grades 9-11)
PART D. Computer and Software/Courseware Costs 1 2 3 )
« Computer(s) Name/Model No. -
W N
S Purchase price {if applicable) $ * $ $ : .
a.
g Lease price (if applicable) $____ /month $ /month Z ____/month -
(&)
Maintenancecost $___ /month $ /month /month
Prograim or Course Name Purchase Price Lease Price per month
{if applicable) (if applicabte)
< W —_
wee
g
a3
w
3
[V 9
>
29
(&)

2 - NOTE. If additional space is needed, please supply the re:
L IB-6 . quested inférmation on a separate page and attach.




-

-

SECONDARY SCHOOL COMPUTER SYSTEM No. 3

Name of School/School System

Address *

|
(street) : 1
|

(city) (zip code)

Estimated Number of Students

PART A. Specific Administrative/Instructional Functions

x
| ‘ |
’

PART B Hardware Configuration (Computers, Storage Components, On- Lme Storage Capability, 4
Type and Number of Terminals, Peripherals.) i

PART C Probrammmg Languages — Software/Courseware (e.g., Fortran-Class Scheduling, Basic
! CAIl Geometry Grades 9-11)

PART D. Computer and Software/Courseware Costs 1 2 - 3

Computer(s) Name/Model No.

c=' ;
g Purchase Price (if applicable) . $ $ $
&
g Lease Price {if applicable) $ /month $ /month $_____ /month
o
( Maintenance Cost $ /month $ /month $ /month
* Purchase Price Lease Price
Program or Course Name - (if applicable) (if applicable)
' m &‘
££
g w- ’ '
Eg
: ‘S 3
« %0

. & > .~ NOTE: If additional space is needed, please supply the re-
Q L.ApN quested information on a separate page and attach.




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. ' ‘

-
.

-

[

level and what trdfds in the computer industrv aopear relevant for the future use of computers

. &
2. What do you feel.is the major thrust today of computer based education at the sgcondary school '
in secondary education?
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THIS iS A SELF-MAILER (fold with business address facing out)

»

4

BUSINESS REPLY MAIL

No postége stamp necessary 1f mailed in the United States

je1

Postage will be paid by —

. AMERICAN INSTITUTES FOR RESEARCH
PROJECT CASE
Communicatiom-Research Group -
3301 New Mexic6 Avenue, N.W.
Washington, D. C. 20016

FIRST CLASS |

Permit No
2

~
Washington. D C

L




Appendix B-2

COMPUTER SYSTEMS CURRENTLY USED IN SECONDARY EDUCATION

BURROUGHS CORPORATION
1. Name Of School 'School System _Minnesota School Districts Data Prdcess:.ng

Joint Board (TIES) -

Address 1925 West Country Road B-2

{street)

_:St, Paul, Minnesota 55113

T (city) . (2ip code)

Estimated N‘u mber of Students _ 300,000

PART A. Specific Administrative/Instructional Functions

. Census' Information System » )

. Finance/Budget _ .

+ Student Informution Systcm including Scheduling, Mark Rcporting,
Attendance, Transportation and CMI and CAM

. Payroll/Personnel

~ %

PART B Haidware Configuration (Computers, Storage Components, On-Line Storage Capatility,
Type and Number of Terminals, Peripherals.)

‘Burrougﬁs 85700 unit record peripherals
500KB main memory Burroughs dlsplay and printing termlnals
500MB disk storage

PART C. Programming Languages — Software,/Courseware (e.q., Fortran Class Schedulmg, Basic-
CAI Geometry Grades 9-11)

COBOL - Administrative Applications s’ )
g:‘PART D. Comguter and Software/Courseware Costs " 1 2 . 3
. Estimated
Computer(s) Name/Model No. ~_B700
o
5 Purchase price (if applicable} § 500,000 S S
\ -~ D_
g Lease price (if applicable) S 14,000/month S__ /month S_____ /month
o ’ LA .
Maintenance cost $ _2,000/month §_________ /month S _ _ /month
« Purchase price Lease price per month
P rogram or COUFb"_’\jf["_C (lf appllcable) (if applicable)
. -~ w :
\ g g
N g 2
N\ Ea
N wa
v 0D |
v O
. O
\ R .
123 NOTE. If additional space is needed, please supply the re-

B-10 quested information on a separate page and aituch.




* 2. Name of School/School System Livonia School District

Address 15125 Farmington Road

(street) q
Livonia, Michigan 48154

{city) ‘{21p code)

Estimated Number of Students __ 38,000

.

PART A. Specific Adrmmstratwe/lnstructlonal Functions

« Financial including General Ledger, Purchasing, Warehouse Inventory,
Accounts Payable and Bed Processing and online update/lnqulry

. 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 Systenls

PART B. Hardware Configuration (Eomputers Storage Components, On-Line Storage Capability, *
¢ Type and Nuiberyf Terminals, Peripherals.)
« . B3500 ‘! ’

« 110KB main memory . '
« 100MB disk memory

. 'unit record peripherals

+ Burroughs TD termimnals

.

PART C. Programming Languages ~ Software/Courseware (e.g., Fortran-Class Scheduling; Basic
CAl Geometry Grades 9-11)
é . [

,n COBOL)
‘ 1)
PART D. Computer and Software/Courseware Costs 1 2 ' 3
Lstimated \

. Computer(s) Nafme/Model No. B3500 . $

« ) ) -

B | Purchase price (if applicable) $ 300,080 S $

a ‘ : ' ‘

g ' Lease price {1f applicable) S __ 8,000/month $ /month $ /manth '

o

Maintenance cost S __1,500/month $ /m'th S . /month
Program or, Course Ndme Purchase Price ', Base Price per month

—w | SCHOLASTIC Scheduler (1f applicable) - “{¥applicable)
&J é‘( oo - . M(‘gxarles depending
<= " Finapcial __— 3,600 w . on computer
=4 " Student Records ; 2,700 « model
ug " Payroll 3,240
28 " Test Scorer . 3,400

O

i NOTE: lf‘addiudnal space is neerled, please supply the re-

. 4 1*$J” ~questeduﬂormatmnonase;)ammnac_;eandmmch.




3. Name of School/School System __ Penta County Vocgtional High School

Address 30335 Oregon_Roc ad

(s¥cot)

Perrysburg, Ohio 43551

{eity) (zip code)

Estimated Number of Students __2,000 \,

PART A. Spacific Administrative/Instructional Functions 1

Administrative . Instructional )
. Attendance Accounting ' . Data Processing Training
and Control > in Operations and
. Capital Goods Inventory , Programming

N

ART B. Hardware Configuration {Computers, Storage Components, On Line Storage Capability,
Type and Number of Terminals, Peripherals.)

B1714 ~
32KB main memory

L4 )6MB disk storage

unit record peripherals

—

CAl Geometry Grades 9 11)

PART ﬂ\ omputer and Software/Courseware Costs 1 2 3
, Estimated
- ¥ . .
.| Computer(s) Name/Model No. B171h
c .
=\ Purchase Price (if applicable] $_75,000 . §__ s
= : .
a. « . ' _ N
g Lease Price (if applicable) $_14300 /month §___ /month S______ __ /month
(&)
Maintenance Cost S - 300 /month $ /month $ _/month
Puréhase Price Lease Price
Program or Course Name - (1f applicable) {if applicable)
w ‘ ~—
w
[o 4 < ) he
<z
n
i
e 2
» 72] 8 i
o -y s NOTE: If additional space is needed, plcase supply the re-

MC L0872 . questec; information on a separate page and attach




DIGITAL EQUIPMENT CORPORATION

-

1. Name of School/School System Wachusett Regional High School
£ .

Address 1401 Main Street

Holden,Massachusetts 01620

Estimated Number of Students 2,000

PART A.

PART B.

e

Specific Administrative/Instructional Functions:

Administrative Functions: -«

Scheduling\; J
Attendance Repdxting

Grade Reporting '\
Student Data Ba

Instructional Functions:

Teaching Computer Science, Math, Social Studies

Business Subjects and Science Subjects

Problem Solving

Simulations .

Some Tutorial modes
. ‘CAI and CMI
Hardware Configuration (Computers, Storage Components, -
On-Line Capability, Type and Number of Terminals,. Peripherals).

Type of Computer

DIGITAL PDP-11/40, with 40K word core memory, working under
RSTS/E (Resource.Sharing Time Sharing System - Extended)

. ¥4 <
Number of Terminals

“

1l - A30 [ ) ,?

5 -~ ASR 33 Teletype

2 - Other Terminals

& .
Peripgherals '

~

1l - DIGITAL Card Reader - The optical mark 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 Optical-Mark Card.

R-11 -




2 - DIGITAL RK-05 Moving Head Cartridge Disks. The RK-05 f\
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 - 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.

3 i

PART C. Programming Languages -~ Software/Courseware (e.g. Fortran-Class
‘ Scheduling; Basic CAI Geometry Grade 9-11) ‘

BASIC-PLUS Programming Language 95%
, Macro 5%

All software for scheduling, Grade Reporting and Attendance ﬁeporting
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) S 74,142 ) )
*Leaiﬁ price (if applicable) S N/ﬁ‘ /month
Maintenance cost $ 775.00 /month .
‘ ]
. ’

* 3 yr. lease purchase ‘ .

R - . 4 -
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. 2. Na#e 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 o student-oriented computer center and
research effort. The goals of this project are to expose
all Delaware students from grades 7-12 to cSmputers.
Project Delta is sponsored by the University of Delaware;
22 Delaware High Schools are affiliated with the project.
Only instructional functions are performed 1nclud1ng prob-
. , lem solv1ng, simulations, and writing programs in math,
' social science, chemlstry, biology and phy51cs classes. The
current thrus®-is in math and social science and when
these areas are fully satisfied, Prcject Delta will concentrate
. on other disciplines such as language, history, qheatre
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 data 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

PN pen or pencil is needed to mark the standard 12-row,

' 40 column mark sense card.

2 - Rs-11 rixed-head disks, provide fast random access
swapping and bulk storage; ope dlSk stores 262,144
words of data. ,

22 - ASR 33 Teletype Termlnals,'operate at 10 characters
per second, and have built in paper tape reader and

- purich for sav1ng and reusing programs from individual
terminals.

1 - LP-11 Line Printer, prints 300 lines per minute.

Wt

1ng Languages

/ -

Basic-Plus whlch runs under Digital's RSTS/E (Resource
"+ * . ‘Sharing Time sharing System/Extended.)
: \

O N ~
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PART D. computer and Software/Courseware Costs

chmguter . o 1 _ 2 -
Computer (s) Name/Model No. " _PDP-11/50 PDP-11/20
Purchase price !if applicable) $260,000 approx. 85,000 approx.
Lease Price (if applicable) N/A  /month N/A ‘/month
Maintenance cost  $20,000/year - 9,300 /year

¢ .
- [

(4] ) : ' '
B : B-16 I
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A
ij/;;;; of School/School System - Idaho Falls School System *

. Y

Address 690 John Adams Parkway School District #91
Idaho Falls, Idaho 83401 .
Estimyted Number of Students 1,000

PAgT A, Specifié Admiﬁistrative/Instructional Functions:

Administrative Functions:

Idaho Falls School System hag/ implemented a payroll system AZ
which performs calculations for silaried and hourly employees as Avel
as for employees who earn a fixed amount per day. The system pro-
duces paychecks, payroll 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 sys#iem désigned for multiple
interactive programs. t
N

. Specific Instructional Functions:

%

} ~

The computer is being used as a tool to motivate students’
- + interest jin the curriculum areas of math and science. Students
are alsoilearning 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 stydents are using the computer for
| drill and practice in matheﬁa@ic§*ana\reading. ‘

‘ <

PART B. Hardware Configuration (Computers, Storage Components,
On-Line Capability, Type and Number of Tenyninals, Peripherals).
Digital Equipment Corporation's PDP-11/20 cbnfigqud with
28 K word main memory operating under RSTS-11 operating system.
“ J‘ . .

4 RK-05 Moving Head Cartridge Disks each with storagé éap— .
acity of 1.2 million words in a randomly accessibl:ﬁjgymat. R
: : \ .
y

. Dual DEC-Tape which may be randomly referenced at
T point in the reel and may be read or written in either : °
o direction. E&ch reel holds 370,000 characters. of infor-
o \T?tion.

- A

-

-
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. N ~

8 Terminmals Include -~

5 - ASR 33 Teletype ,
1 - DECiwriter which prints quietly“at a speed of 30
characters per second,

2 - Other Terminals. 6 of the terminals are rémoté and 2 are
. local.

1 - Card Reade? - Coa
1 - Lp-05 Line Printer which prints 200 lines per minutes

-y

- P
< B

PA C. Programming Languages ™

. * All programs for both administratite and instructfonal .
fungqtions are written.in the Basic-Plus Language. 3
T\ # 1daho Falls. School System has designed a sexies of s
programs called Elementary Instructional Programs, which-dre

. supplemental instructional material for the elémentary school
and Jr. High School's rgading and math curricula’ The 2;92 L
grams provide drills in addition, subtraction and multiplication;
as welsg as spelling ahd phonics. An oufstan:izge%ggah;age of these
drills is that students find out immediately fore they go on
to the next problem) how well they performe and are given con-
gratulatory messages for correct an wers and helpful hints for
solutions to incorrcct answer
Programs are also ided for drill and practice in frac-
tions; addition, subtTaction, multiplication and division wi
common and'differént denominators, and concepts of gr st
common factors, reducing fractions, improper fractions, inverses
and reciprocals. Correct responses receive pgsitive reinforcement
“while incorrect answers cause heli;;} hihts /to be given.

, Although the programs do not mgintain records of student
performancg for later teacher analysis, theprograms do type
_ €ut the sthdents score based upon - numbér of problems tri

[ - humber correct.and, percentage correct at the end of each

session. . .

/

Fd
: . N ' r
,PART D. Computeé and Software/Courseware Costs 4/' ‘,/}f
. - -
Computer ', . / o
er (s) Name/Model No. pDP - 11/20 28K ord memory
e /-
ise Price (if applicable) $ 85,000 approx.
1Lease Price, (if applicable) $ N/A /month N
. -~ - . \
b 'Maintenance cost $ 9,300 /year
| -
- ‘\ . 3
&
| S
. - o, ‘
by ;
| )
}
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HEWLETT-PACKARD COMPANY

1!

-

1. Name of Schog!/School System___ Los Angeles City Scheols

# Address 450 North Grand Avenue

Estimated Number of Students __6,200

PART A.

L
PART B.

(street) ) -
Los Angeles, CA ’ g = Q0012
{city) ] - _ lzip code)

~
Specific Administrativcﬂnstructnonm Functions

1. CAI - HP Math; Reading, 6. Computer Sciencé .
_ Language Arts - 7. Grade Reporting *
2. Problem Solving .. 8. Attendance

3. Simulations
4. Test Scoring
5. Test Generation

Hardware Confugurataon (Computers, Storage Components On-Line Storage Capabnhty,
"Type and Number of Terminals, Perlpherals )

7 - 2000C Hi Speed with SM byte disc, 32 port capab1]1ty
2 - 2000F with 5M byte disc, 32 port capability

200 Teletype terminals N

100 CRT Terminals .

1 LPR

" 1 Card reader

PART C.

PART D.

SOFTWARE/

Programming Languages — Software/Courseware (e.g., Fortran-Class Scheduling, Basic-
CAl Goometry Grades 9-11)

BASIC - CAI
IDF - CAI '
BASIC - Problem solving, simulations
Math D&P - ’
Computer and Software/Courseware Costs 1 2 C
Computer(s) Name/Model No.  2000C 2000F

e 2000F now sold 70K
5 Purchase prlce (if applicable) S _jnstead S Al © S -
a. <,
(ED * Lease price (if applicable) S___ /month s _1900 /month—3 ¢ /month
o

Maintenance cost S ___600 /month Sﬂ/month S /month

Purchas€ price Lease price per month
Program or course Name (if app 'callzlé)‘ (1f applicable)
w 3 7.,
o« 1
< Hath. N $]/,¢& TR
% Reading Language Arts $320/mo
é .
133
- NOTEe: if additional space 1s needed, please supply the re-
B-19 quested information on a separate page and attagh




2. Name of Schou!, School System . Nashoba Valley

Address _Littleton Road

(street)

Technigg] School

z

_Hestford, MA

(Colv)

. 01886

Estimated Number of Sydents __1000

PART A. Specific Administrative/Instructional Functions

1. Problem Solving using BASIC
2. Simulaticns

3. CAI

4, -CAI in & Mass. State Pgné;_

WO

Institutions

. 5. Records management for traveling
education vans

(zip code)

Student Scheduling

Grade Reporting

Payroll .
. Accounting

PART °B. Hafijware Conf:guratibn (Corﬁputers. Storage Components, On-Line Storage Capability,
Type and Number of Terminals, Peripherals.)

2000C - 32 port capability
23-1/2 M bytes of disc
1 magnet tape drive - 1 printer

1/2 11 fixe
1 card rea

S head disc
er

Pl

PART C. Programming Languages -- Software,Courseware (e.g., Fortran-Class Scheduling; Basic

.» CAl Geometry Grades 9-11)

50 terminals in various schools, g?éernment
and penal institutions

/
s BASIC - accounting ¢ BASIC - grade reporting-attendance
Vi BASIC - payrell, o~ IDF - CAI -
FORTRAN-- class scheduling ¢ .
-BASIC - simulations . {
BASIC - problert solving LS
BASIC - CAI .
PART D. Computer and Sof/tyvare/Courseware Costs 1 2 \ 3
e C'E)‘rﬁ;)utel(s) Name/Model No. 2000C-Hi Speed
w i :
*5 Purchase price (if-applicable) SZOOOF sold now knstedd S ,
~~— a . -
- : g Lease price (if applicable) S___ * /month S - /month S /month
S e -
Maintenancecost S _ 780 _ /month S /month S /month
Program or Coyrse Name / Purchése Price Lease Price per month
w - P “ (+f applicable) (1f apphicable)
o CAI Courseware
<2 Reading
37 _ Language Arts $320/mo
_g;g “ G.E.D.
o
O

NOTE. If additional space 1s needed, please supply the re

A ,73 B"ZO

. A

quested information on a separat

e page and attach. -
-



3. Name of School/S¢hool System ___ Wayne Public Schools

Address ___ 50 hellisiDrive )
(stroet) rd

__ Mayne, NJ _ -~ 07470 _

{city) (2/p code)

Estimated Number of Students 12 .ObQ

w

PART A. Specific Administrative/Instructional Functions

CAI- Math Attendance Accounting
Problem Solving Payroll
\ Simulations Budget and Accounting

, Test Scoring College Selection
Computer Science ‘ :
Grade Reporting

PART B. Hardware Configuration (Compqters, Storage Components, On-Line Storage Capability,
P 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 — Software/Courseware (e.g., Fortran-Class Scheduling; Basic
CA| Geometry Grades 9-11) ,
Basic - Problem Solving.
Basic - Simulations
IDF - CAl .
Basic - College Selection
Fortran - Acccunting N
Cobol - Grade Reporting
Cobol ~-Attendance

Cobol - Scheduling ' .
PART D. Computer and Sottware/Courseware Costs 1 2 3
Computer(s) Name/Model No. 1 - 3000-100 3 - 2000C 2 - 2000F o~
G 2000F sold now o 2M®
E Purchase Price (if applicable) $_ 185,000 $ instead - ¢ 70,200 '
a.
g *Leas.e Price (if applicable) $ 6,000 /month S /month $_ 1,900 /montn
o - .
, Maintenance Cost S__ 1,000 /month S /month S 600 /month
. Purchase Price Lease Price
Program or Course Name / (if applicable} (if applicable)
YA Math Drill and Practich ‘ $1 one time charge
a:é SIS(Student Info. System $7500 one time charge
<5 SAS (Student Scheduler) $7500 one time charge
Eg IDF (author language) $1 one time charge
08 IMF (CAI management facility) $1 one time charge
7} N
O
OTE: I additional space is needed, please supply the re-
Q ) ’1—}\) B'va quested information con a sewarate page and aiiach.
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CONTROL DATA CORPORATION .

«£

Name of School/School System _Region v Ecucaticn Szrvice Cen.ain

Address 2000 UWest Loop

(street)

_ _Houston._ Texas .
{cnty) . (21p code)

Estimated Nuiber of Studants _ -~

P

' No.of Students
PART A. Specific Administrative/Instructjpgatfunetionfon ts
{1} Student Schedulinag 150,100 {8} Computer Science 150,000
{2} Grade Reporting 150,000 193} Problem Solving 150,000
{3} Attendance’ Accounting - 250,000
{4} Test Scoring 400,000 >
{5} Payroll ; 25,000 :
{k} Financial Accounting 14 Districts

{7} Tax Support Accounting 10 Districts— X

PART B. Hardware Configuration ('Computers, Storage Components, On Line Storage Capability,
Type and Number of Terminals, Peripherals.) N
Control Data LLOO N
Remote Job Entry Terminals . 13
Interactive Terminals 175

¥

\ @
PART C. Programming.Languages — Softwage,Courseware {(c.g, Fortran Class Scheduling; Basic-
CAIl Geometry Grades 9-11)

| FORTRAN - Student Instruction/Math. Science

' BASIC - Student Instruction/Math. Science i
CoBOL =~ Student Instruction/Business \
{ - ® .
PART D. Computer and Software/Courseware Costs 1 .2 8y
Computer(s) Name/Model No. CDC LbOO

m 2

%J Purchase price (if applicable) S 3.500.008 ) - S

Q. -

g Lease price {if applicable) _S . /month S /month S /month

O ' Lo
Maintenance cost S Eﬂ_ﬂ_ﬂq ‘month  § .—/month S__g _/month
. ’ g Purchase price Lease price per month
Program or course Name : (if applicable) (if applicable) .

~ W N )
%
<z .
E w

7]
w . o
(o]
ZNe

(&)

B-22 NOTE If additione! space 1s needzd, please supply the re-
@141 quested information on a separate page and attach




2.' Name of School/School System Spr"ingf'ie'ld High Schoola Spr'ir;g'f:ie'ldw Illinois

( s
Address ___University High- School. Urbana. I1linois

(street)

(city) (21p code)

Estimated Number of Students
< <

PART A. Specific Administrative/Instructional Functions

 PLATO0 - Computer Based Education for studen instruction in
various disciplines.

. PART B. Hardware Configuration (Computers, StOr'age Compopents, On-Line Storage Capability,
: Type and Number of Terminals, Peripherals.) o .

. .
PLATO terminals linked to Computer Based Education R;.sear‘ch ’
Laboratory {CERL} at the University &f Illinois. -

. Pl )

- - |

PART C. Programming Languages — éoftware/Courseware (e.g., Fortran-Class Scheduling; Basic
‘.

CAI Geometry Grades 9-11) . -
TUTOR - Author Language - Remedidl neadings mathematics and
| " physical sciences.
¢
| . . -
& PART D. Computer and Software/Courseware Costs 1 ‘ L2 i ’ 3
| Computer(s) Name/Model No. .
![ & | "N\
t N/A 5 Purchase price (if applicable) S S 'S . ’
o a -
cE) Lease price (if applicable} S /month § /month S /month
o -~
Maintenance cost S __ '‘month S " /month S —/month .
Program or Course Name Purchase Price Lease Price per month .
(if applicable) (if applicable) -
S~ w N L]
o fz Terminal Cost > ‘o <
é% Purchase $9.08Y -
Fg Computer Use Cost - $200/month + L
) 8 Communications Line Service Charges
7% 2
) © .
) a4
.Lth& E‘:?TE If additional space 1s needed piease supply the re-
]: l{[lc . B- quested information on a separate page and attach,
e B 7 . //




3. Name of School/Schooi System _ - St. Themes /7roomy

.

Adkess 149 Mendota Heights Road
streed - B %

Mendota Heightsa Winnesota - \
« Aenty) ‘ (zip code)

Estimated Number of Students ____ 500

PARN A. Specific Administrative/Instructional Functions

Interactive Time Sharing

£

—
PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage Capability,
) Type and Number of Terminals, Peripherals.)

Controlf'm 213 Interactive Terminal - Links to the

Control Data Corporation k400 located at Minnesota Educational
Regional Interactive Time-Sharing System.

’

"PART C. Prog}ammingi Languages — Software/Courseware (e.g., Fortran-Class Scheduling; Basic
' CA! Geometry Grades 9-11)

FORTRANY
BASIC % - ‘
CoBoL ¥ =~ All types of student use
ALGOL I . ' :
SNOBOL N - : - .
&* “." & a .
PART D.-'Computer and Software/Courseware Costs .. 1 ‘ . 2 3
, Computer(s) Name/Model No.
o * .
g Purchase®Rrice lif applicable) S : S 8
& : . : .
g Lease Price (if applicable) S_______ /month § -~ i/month S___ /month
o L7 = T
. Maintenance Cost S . /month S /month S /gponth
< e . o
PR ) Purchase Price Lease Price
*  Program or Course Name (if applicabie) (if applicable)
Term#hal Cost - Purchased $1.200 -

Service Charge - $300/month —~

SOFTWARE/ .
OURSEWARE

.

8-24. MOTE: I additional space is needed, please supply the re-
quested information on a s25uiste puge and attach. |
A 4‘3 ‘
X
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XEROX CORPORATION '

) \
1.. Name of School/School System Intermediate School District 109

Address . Everett -

{street)

Washinaton b

(c1ty) (gip code)
Estimated Nymber of Students _ 95,487 students in 27 School Districts :

PART A. Specific Administrative/Instructional Functions
’ ~ Business and Pupil Processing with ISD 109

Developed Software

. . . 4
PART B. Hardware Configuration (.Computér_s, Storage Components, On-Line Storage Capability,
Type and Number of Terminals; Peripherals.)

Sigma 9 80K words, CPI conﬁguration
Edmonds School D1str1ct has xerox 530 Intelligent Remote.
Batch Tenmnal for I/0 to Sigma 9

PART C. Programming Languages — Software/Courseware {e.g., Fortran-Class Schedulmg Basic-
' CAl Geometry Grades 9 11)

bOBOL, FLA'G, MANAGE , METASYMBOL ‘FORTRAN,
"CLASS SCHEDULING, BASIC, APL, CPI AND EDMS

, 2

PART D. Computer and Software/Courseware Costs 1 .2 3
¢
Computer(s) Name/Model No. ' e
10 = -
w "1
S Purchase price (if applicable) $ . $ g 3
a .
g Lease price (if-applicable) $____ /month S__ /month $____ /month
o
Maintenancecost $___ /month $____ /month $______ /month
Purchase price ase price per month
Program or course Name (if applicable) (i¥applicable)

~ ’

3¢

<=

E w
7]

55

> 8 3
o
. [
Q 1%:%5 NOTE- 1f additional space is needed, please supply the re-

quested information on a separate page and attach.
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\

e
I's ) ©
2.* Name of School/School S.ystem Hamgpton Public Schools -
Address . "+ Hampton
(street) . .
stroet V'Ir‘g'ln'la . ¢
'(cuty) (zip code)

Estimated Number of Students ___ 32,000 students in 39 schools

PART A. Specific Administrative/Instructional Functigns -~

> Xerox/Aces; For business and pupil processing.
Time sharing for student instruction.
Hampton has a Title III Grant to deve]gp'hAI/CMI applications.

;

" v
»

PART B. Hardware Configuration {Computers, Storage Components, On*Line Storage Capability,
Type and Number of Terminals, Peripherals.)

Sigma 9 Mod 2, 80K words, CPI confiduration

, . .
PART C. Programming Languages — Software/Courseware (e.g., Fortran Class Scheduling, Basuc
.. 2 CAl Geometry Grades 9-11)

Future plans include offering Xerox/Aces services and jnstructiona1
programs to other local “school districts.

.PART :D. Computer and Software/Courseware Costs 1 s 2 3
« Computer(s) Name/Model No. ) ’
@ \
*5 Purchase price {if applicable) $ S $
o
g Lease price {(ifapplicable) S__ _  /month $___  /month $__ /month
(&I s -
Maintenance cost S+ fmonth S___ /month S /mdnth
Program or Course Name Purchase Price Lease Price per month
(if applicable) (if applicable)
S w - .
w e g
€ g
Q= .
w
E 9 ,
3
(7] '
Q Y

NOTE: If additional space is needed, please supply the re-
piov ided two secondary B-26 quested information on a separate page &i»S attach.
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INTERQATA CORPORATION

[ 4
-~

/1

1., Name of School/School System ___Horth Bergen High School

Address 7317 Kenredy Boulevmxrgd

~,

(steeat) '\, T
North Bergen New Jerse 07047
« (city) (21p code)

Estimated Number of Students 1500 spprox.

PART A. Specific Administrative/lnstruétional Functions

~

This system is used to teach computlng programming methods in

interactive fortsran. \

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability,
Jype and°Numbcn of Terminals, Peripherals.)

*

~  The hardvare configuration consists of an INTERDATA Kodel 70 with
8000 characters of storage, teletype termmal, and an interactive

fortran interpreter. N

o - \
PART /F’r;grammlng Languages — Softwarc/Courseware (e.g., Fortran Class Sgbeduling, Basic-

)

CAl Geometiy Grades 9-11)

‘Interdata's inferactive fortran is utilized at North Rergen High

School.

—

/

~

£

-~ PART D. Computer and Softwdre/Courseware Costs 1 2 3
Computer(s) Name/Model No.  Model 70
.
TR .. . N e e
5 Purchase price (if applicable) $ 9,000 approx. $ $ _ T
o . . .
(23 Lease price {if applicable)} $ NA _ /month $._ /month S___ /month
o - '
. Maintenancecost $ _ 150 . /month S_____ /month S____ /month
Purchase price Lease price per month
Program or course Name (if applicable) (if applicable)

-~ w

w o

E § Interdata's interactive fortran

£ )

w

(& 2o

e

1 @ o
‘IC A0
- B-27 NOTE: It additional spacefis needed, please supply the re-

quested information on a separate page and attach.



2. Name of School/School System Mairland Regjonal High School
N

Address QOak Avenue

(strect)

*

00d_- New Jersey. 0221

(city) . (up/codt) ) *

Estimated Number of Students 10CO approx.

PART A. Specific Administrative/lnstructional Functions T -
R

\\\

This minicomputer system teaches comput:mg program*in&metbods in
Basic and Fortiren. .° A

~

> - ' .‘l \

PART B. Hardware Configuration {Computers, Storage Components~Qn Line Storage Capabuhty,

Type and Number of Terminals, Penpheratﬂ‘ \ \

The herdvare in this system is compriced of an Interdata Model 7/16
w:Lth 16,000 characters of storage, a card reader and a teletype.

PART C. Programmmg Languages — Software/Courseware (e. g Fortran Class Scheduling, Basic o
CA! Geometry Grades.9-11) .
Mainland Region.al High School uses Fortran IV and Basic ‘
L] L4 -_ \(
PART D. Computer and Software/Courseware Costs 1 2 ' 3
\7 « domputer(s) Name/Model No. -Model 7/16 -
T ’
] ‘,}5 Purchase price (if applicable) $ 10,125 $ S
. 2 R ‘@\
g Lease price (if applicable) & ___NA" /monibﬁﬁ— /month § _ /month
o o
’ Maintenance cost S __15Q  /month § /month $ /month
Program or Course Name Purchase Price Lease Rrice per month
N (if applicable) (if applicable)
o
« < . :
é = Extended Fortrsn IV : X
- &’ Extended Basic
o 2
38 .
(&

-~ NOTE: If additional space is needed, please supply the re

1L ’I'" B-28 Auested information on a separate page and attach.




3. Name of School/School System Sparta High School

Address(___ )ﬂgsi Mountsin Road €. =
street . *
.— Sparta , New Jersey Q7871 _
{city) (21p code)

Estirpated Number of Students _ 1000 approx

PART A. Specific Admini'strative/lnstructiohal Functions .
g ‘

This Interdata assemblage performs the-function of teaching computer
.programiing methods in interactive Fortran. !

-~ »
e .

.

PART B. Hardware Configuration (Computers, Storage Components, On-Line Storage C‘a‘pability,
Type and Number of Terminals, Peripherals.)

The hardware arrangement is gomposed of an Interdata Model 3 with K
8 characters of storage ang a teletype.

—~
AY

4

‘ i
PART C. Programming Languages — Software/Courseware {e.g., Fortran-Class Scheduling; Basic}
CA! Geometry Grades 9-11) .

’ L]
Sparta High School utilizes Interdata's interactive Fortran for

its programming langua@e; L /

\ ~
PART D. Computer and Software/Courseware Costs 1 2 : 3
Computer{s) Name/Model No.  _ Model 2 Y
c
E Purchase Price (if applicable) $ -11,000 donatig& $
2 , :
g Lease Price (if applicable) S___NA  /month $ /month § ___ /month
(&) .
Maintenance Cost $__150,  /month $ /month $ ___/month
‘ Purchase Price Lease Price,
Program or Course Name (if applicable) (if applicdble) #
" :
EEI Interdata's interactive Fortran
g E £ [
< F2
=)
w,8
' a 2303 NOTE: If additional space is needed, please supply the re-
< B

-

i

-29 quested information on a separate page and attach.
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Appendix B-3

COMPUTER MANUFACTURERS' COMMENTS ON THE FUTURE OF
COMPUTER-BASED EDUCATION A% THE SECONDARY SCHOOL LEVEL

-

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. - \
. ) ™~
1. The funds are always limited and while tMe Jarger schools d;\sﬁ\\
excellent job, the smaller 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 Interd;EE N
in assisting secondary schools to use cpmputers for their educational
program. This problem can be alleviateg by structuring the user manuals
in such a fashion so that they are very[easy to comprehend. T~

3. Principal problem from a vendor standpoint is specifying cost
Justification. Many small districts cannot readily afford the henefits
of a general purpose disk-oriented computer. Thé“growing trend toward
regionalization and consolidation should alleviate this problem.

4. a. Lack\bf aggnegate‘funding constrains deveJopment of central-
ized data processing service. ; , =

b. Need for leadership and p]énning at the local, district, re-
gional, and state levels.

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 sophiétigation. 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 .
education 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®

A11 of the above tends to increase the time and energy-nécessary
for a sale. This lowers the profits. Low profits means that the company
will tend to put its money elsewhere.

I do not know how to solve these prob éﬁ;.- Much of -our. dfketing
activities are aimed at alleviating this situation. '

N - B-30
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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 Tike privileged characters. It wouldn't hurt if they kept their
students' interests in mind, either. Basically, the priorities of U.S.

education are in the wrong place. They'l1 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
proceSsing 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 multti-
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 MAJOR}}HRUST 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 administratiye 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 Burrdughs to prowMle preprogrammed administrative systems such as

. our Scholastic Scheduler, Test Scorer, Payroll, Financia¥, Student Records,
.and Instructional Materials. By offering this proven expertise inexpen-
sively on a variety of computer models, the cost and time of dchieving
administrative benefits will be reduced. In the instructional area, a
computer-managed instruction system is capable of accepting any type of
curriculum’objectives and delivery techniques offer the highest cost/

benefit ratio. & Q ‘
2. The major thrust of computer-based education at the secondary
school level is definitely in p;§b+dr/§o1ving and computer appreciation.
- The tendency for the costs of computers to dec}ease is the major
industry trend which will effect educhtion. When a decent timesharing
machine costs less ;han a teacher, no school will have an excuse not to
. have one. D .

3. Computej!gided instruction appears to be the major thrust today
of computer-based education at the secondary school level. This service
is, also known as the Huntingtoff Project, and is utilized for such subjects
as physics, chemistry, biology, and social studies.

q

Il
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+4. The major thrust is in the direction of multi-use...permitting
a segondary school to accomplish meaningful bu®iness and pup11 administra-
tive processing and at the same providing time sharing for student instruc-
tional purposes. It is necessary to prov1de tools which permit educators
_ to easily (without programming experience) 8evelop course material via
course author languages. Computer-aided instruction using graphic/displays
instead of. teletype-like dev1ces are mandatory.

5. a. Distributed comput1ng is viewed as the major thrust today
toward Computer-Based Education (CBE). For rapid progress to be achieved
in Computer-Based Education, it will be necessary to provide a read1ky\\,)
available service from a centralized source. This would alleviate many
of the problems associated with cost, breadth of 1nstruct1ona1 mater1als,
and transportability of lesson mater1a1

b. The mini-processor with BASIC and subject 1nstrUc;i?na1 ,
materials will be a strong force "in the expans1on of CBE.
. w/"" .
¢. Student access via terminals to a computer resource to learn.
more about: using the computer as an educational tool.
4

[I am] not too sure about the, thrust, but the trends must be -

. toward atter ut111zat1on of the communications media to gain access to

stem hat they cannot afford. This could lead to consolidation of
computers with all seconqary schools having access to them.

) 4 7
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APPENDIX C : .

ORGANIZATIONS COOPERATING IN .
“ SECONDARY SCHOOL COMPUTING

List of Organizatdens Supporting Instructional
Secondary School Computing Organizgd by State and

. / Type of Application
~ . ' 4

%
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COOPERATING ORGANIZATIONS
TYPE OF SERVICE

9 >
& & .¢§§& °:§°°
d)d’ & é‘\é’ ‘Q\'g\'
. S8/ & fES ) /ES) &
. NAME OF ORGANIZATION g/ O & g g/ O
ALASKA ‘ _
University of Alaska (Fairbanks) | x X
ARIZONA _
University of Arizona ] x
Maricopa Cqmmunity Junior College X
(Tempearea)
Westinghouse Learning Corp.’ Q x |, r
ARKANSAS
Simmofis 1st National Bank (Pine Bluff) 17 x
., CALIFORNIA
California State University X X X
Gavilan College (Hollister area) X X X X X
Los Medonos College (Antioch area) X X X X X
San Diego State University . X X
University of California at Fresno "X
University of California at Irvine X
University of California at Santa Barbara X
University of California at Santa Cruz x [° X X
Humboldt County Data Processing Center X
Los Angeles Rég. Data Processing Center X
Riverside Reg. Data Processing Ed. X | N
Center (Sunnymead) / P
sacramento Reg. Data Processing Center X N
Santa €lara Req. Ed. Center X ’
Louisiana_Pac1f1c Corp. ' X
(Red Bluff area)
Dow ‘Chemical (Concord area) 1ox
Educational Coord. Inc. (Sunnyvale) X Y
G.E. Tymshare . X
COLQRADO
University of Colorado | X X X X
Warren Tech-Voc School (Lakewood) X
Computer Center (Fannington{jﬁQM.) X
Educator's Consultant Service X
. (W. Maven area) {
Westinghouse Learning Corp. i X /' >
CONNECT 1-CUT - . { .
Western Connecticut State College X |, X X
o . . ) : €-1
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COOPERATING ORGANIZATIONS

TYPE OF SERVICE

C-2

& /v
w{a $ & é{o?& :§.°¢ >
gy /= So/8F /& &
&¢ S/ 8L/ &F F
‘ S e /5 /EE/EE/ 3
NAME OF ORGANIZATION S/ < /) ). & ) G
Warren Tech-Voc School (Lakewood) X
Computer Cenger (Farmington, N.M.) X ‘
Educational Consultant Service X \
“(W. Haven area)
DELAWARE . !
Un1vers1ty of Delaware (PrOJect DELTA) X X X X X X
General Foods, Inc. {Dover) X
FLORIDA )
Florida State University X
Florida Jr. College (Jacksonville area) %
University of Florida X X
University of N. Flordda X X )X
. (Jacksonville area) -
University of S. Florida X ¥ x
(Tampa area) - -
GEORGIA .
Computer Spectrum Co. X -
(Douglasville area) .
Litton ABS X
1DAHO
Boisé‘State University X
Statewide Info System X
- ILLINOIS
Aurora College X X ’ X
Eastern I11inois University ¢ X
,E1gin Community College X
I11inois Institute of Technology X
Oakton Community College %
University of Chicago , X . X
University of 1Jinois X X X
TIES (Minnesota) . X X
Franklin Life Insurance Company X
. (Splr'ingﬁel&d .
Hinkley Schmidt Water Co. X X
.- (Argo)
McDonnell Douglas Automation Serv1ce - X
(St. Louis)
National Computer Network (unspecified) X
Westinghouse Learning Corp. ) X




COOPERATING ORGANIZATIONS

12

NAME OF ORGANIZATION

TYPE OF SERVICE

&é & &
Q) Q]
S T &
00 é Y} q\ - 5
of Q § [C

Qwestern Union Data Services
(Park Ridge) '

INDIANA

County Data Processing. Center
a Corp. (Ft. Wayne area)

Indiana Bank and Trust (Fort Wayne)
Lafayette Water Works

McDonald Corp. -~ :
Purdue National Bank (Lafayette)
S Indiana Computer Services
Oujy(Sellersburg area)

“ti ity Network of America
Westinghouse Learning Corp.

I0WA

Bowdoin College

Luther College

Indian Hills Community College
(Ottamas)

University of Iowa ¢

Mid-Iowa Computer Center

N.W. Iowa Computer Center .

Network Data Processing (Cedar Rapids)

West Bend Elevator (West Bend)

- Westinghouse Learning Corp. (Iowa City)

Educational Center (Guswald)

KANSAS

Barter County Commﬁ?ity Ccliege

Kansas University :

Garden Naticnal Bank (Garden City)

Cimarron Computer Services
(Cimarron)

1st National Bank of Lained

KENTUCKY

“Eastern Kentucky University
Eastern Kentucky Education Development
{Ashland)

Q C-3
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COOPERATING ORGANIZATIONS
" ' TYPE OF SERVICE

. NAME OF ORGANIZATION N

LOUISIANA
Bossier Computer Services . X
(Ruston area)
Burleigh Knott Computer Service X .
(Arnaudville-Port Barre area)
MAINE -,
Bowdoin College (Brunswick) X x | x X
University of Maine X x X
Instruction Services, fhc. ‘ X
(Durham, N.H.) ' .
Westinghouse .Learning Corp. N X
MARYLAND : X
Armco Steel Corp. (Baltimore) X
Litton ABS X
Martin-Marietta Corp. X .
. ]
MASSACHUSETTS
Project LOCAL ) / ' X X X
ECS . — X
Systems for Educational Time Sharing X
(SETS) (Waltham) -
Nashoba Reg. Technical High School X
(N. Chilmsford area)
Westinghouse Learning Corp. X
New York, N.Y.) %
MICHIGAN
Adrian‘College X X
MISD 1 x X X X
Traverse Bay Area Ed. Information X . X
Processing Center .
Wayhe County Data Center X
Interstate Data X
Kellogg Community College 7 X
(Jackson) ‘
MINNESOTA
Bemidji State College X X
Mankato State College X X X
Moochind College X X
St. John's University X X
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COOPERATING ORGANIZATIONS
TYPE OF SERVICE

NAME OF ORGANIZATION

Southwest State College
University of Minnesota
Minnesota Educational *Computer
. Consortium (MECC) (statewide)
- Total Information for Education
. Systems (TIES)
MERITS
Educational Users Group
S. Minnesota School Library
Mankato, Area Voc-Te¢hnical School
Moorheall Area Voc School
St. Cloud Area Voc School

MISSOURI

S.E. Missouri State University
University of Missouri
(Ro11a 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

bed
bed

bed
bed
bed

x X

N

ks



COOPERATING ORGANIZATIONS

’TYPE OF SERVICE

o C-6
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S8/ 5 [E5/ /858 s /&
. NAME OF ORGANIZATION $) F)%F/5§/%% )5 )@
NEW JERSEY
Rutgers University X X X
ICS Lonsortium (Wayne) . X
Instructional Computer Cooperatiflve X
(Chatham) . )
Association of Computer Machines X
(North New Jersey)

Union Company Technical Institute X |
MidAtlantic Bank (Clark) X
Automated Data Processing, Inc. X

. (Hanover) )
Rapidata (Pennsylvania) X \
Service Bureau Corp. (Allendale area) X
S. Jersey Gas Company X
Transnet Corp. (Union) X X X
NEW MEXICO
University of New Mexico
A11 Indian Pueblo Council (AIPC)
NEW YORK
Buffalo State College X X X
New York State University of Buffalo X
State University of New York at Albany X
University of Rochester X X X ~—
Board of Cooperative Educational X X X X X

Services (BOCES)
Mid Hudson Regional Computer Center X

(New Paltz area)
Burroughs Corporation X
Finserv Computer Corp. (Peru area) X
Mini Computer Systems Inc. X

(White Plains area)
Monroe Corporation X
Bell Aero Systems (Williamsville area) X
Westinghouse Learning Corp. X ,
NORTH CAROLINA
North Carolina State University X X
TUCC X X
Educational Computer Services X

(Charlotte area)
Research Triangle (Charlotte area) X
Litton ABS X

~ - -




COOPERATING ORGANIZATIONS
TYPE OF SERVICE

»

NAME OF ORGANIZATION

NORTH DAKOQTA

Dickinson State College
University of North Dakota
Educational Cooperative Association

QHIO -

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 Yalley Data Control
Westinghouse Learning Corp.
(Iowa City)
Lorain County Education Computer Cenyer

OKLAHOMA

State Department of Education
Chi Corp.

OREGON

S.¥. Oreaon Community College
Oregon Total Information Service (OTIS)
S.W. Oregon Computer Consortium (SWOCC)
_ Rock Valley Council on Computer
Education

PENNSYLVANIA-

Clarion College

Indiana University of Pennsylvania

Lehigh University

Pennsylvania State University

Shippenburg State College

Slippery Rock State Cellege

-University of Pennsylvania

West Chester State College

Cumberland-Perry Voc Tech School
(Clearfield)

Fayette Voc Tech School _
(Connellsville area)

C-7
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. NAME OF ORGANIZATION \

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

Forbeg Rood E Area Voc Tech School
(Rittsburgh)

Greater Johnstown Voc Tech School

Lehigh nty Voc Tech School

Parkway West Voc School (McDonald)

N. Fayette Voc Tech School

Upper Bucks County Tech School
(Perkaskie)

W. Montgomery County Voc Tech School

Computer at State Capitol

Computer Consultants Inc.
(New YorK area) .

Community Computer Corp.
(Philadelphia)

Mellon Bank (Pittsburgh)

Northeastern Engineering Co.
(Clarks Green) .

Southwestern Publishing Co.
(Wilkes-Barre area)

Pentamation (Lampeter area)

Westinghouse Learning Corp.

RHODE TSLAND (
Litton ABS

SOUTH CAROLINA-

Rapidata, Inc. (Rapid City)
Western States Wholesale (Pierre)

TENNESSEE

E. Tennessee State University
Jackson State University
Matthew State Community College
Middle Tennessee State
Motlow State Community College
University of Tennessee

TEXAS

Cooperative Education Service

Cenfer (CESA)

- DI omputer Center (Dallas)
Regional Education Service Centers
University of Houston )

Gulf Coast Multi Regional Processing

Center

C-8
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NAME OF ORGANIZATION

COOPERATING ORGANIZATIONS

TYPE OF SERVICE

CUTAH

State Board of Education
Canyon Lands 21st Century Corp. |
(Elanding area)

VERMONT
Suny at Stoneybrook

VIRGINIA -

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)

Computer Systems, Inc. (Tuk Walla):

Uniflite Inc. (Bettingham area)

WISCONSIN

University-of Wisconsin
Cooperative Education Service Center
Beloit Computer Center ’
(Waterford area)
Fox Valley Technical Institute
(Appleton area)
Dadco Data (North Fonfi“dy Lac)
First National Bank of Apb%ﬁton
First Wisconsin National Bank
* (N. Fond du Lac)
Figi's, Inc. (Marshfield)

Y

\

\
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COOPERATING ORGANIZATIONS
’ ‘ TYPE OF SERVICE

. NAME OF ORGANIZATION

Service Bureau Corp. (Milwaukee)
Thilmang Paper Co.
Westinghouse Learning Corp.
*Coop Service Agency (Reedsville)

X X X X

WYOMING

State Department of Education
Caribou Four Corners, Inc. ’ X
(Afton area) -

GUAM . ~
Cost Plus Computing (San Jose, Ca.) . "X

| ¢ /

MANUFACTURERS

Data General )

Digital Equipment Corp.

General Electric Tym-Share Corp.
Hewlett-Packard

1BM

Litton Industries

Monroe

Olivetti.

UNIVAC

Wang

Westinghouse Learning Corp.
Xerox ‘
.National Cash Register

~

><><'><><
x

XK X X X X X X X X X X X X
x
?<><
x
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APPENDIX D

EXAMPLES OF INNOVATIVE INSTRUCTIONAL COMPUTING

AT THE SECONDARY SCHOOL LEVEL
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Apﬁéndix D

N

BOSTON PUBLIC SCHOOLS

- Hardware

Bernard R. Redgate

Assistant to Director

Boston Public Schools

Data Processing Center

205 Townsend Street

Dorchester, Massachusetts 02121

- Applications )

Computer science, computer programm1ng, and running computer
simulations. N111\soon be determining d1rect.uu for the future.
Latin School,--score and analyze multiple choice tests.

3 ”

IBM 1130, three EDU 20s, and one EDU 25. Used in eight schools
in Boston. In Novembes, IBM will install six terminals which will,
be attached to an IBM 370/145 #n Boston City Hall.

Software
Languages - COBOL, FORTRAN, APL.

.
\l

THE DARTMOUTH SECONDARY ECHOQL PROJECl , N

A

John M. Nevisor

Kiewit Computation Center
Dartmouth College

Hanover‘ New Hampshire. 03755

Background . -g:

In June of 1967 Dartmouth College with the support of NSE began
a three-year prOJect exp]or1ng the use of computing in secondary,
schools. Eighteen schools in the New England area participated 19

* the project. The computer was made available for classroom and ex ra-

curricular uses of computing. Program is successful today in the™
areas of math, sc1ence,~computer science, social stud1es art, lan-
guages, and gam1ng

-

Hardware - . ’/
GE 635 at Dartmouth time shares over 100 terminals.
. * 7 L [}
Software L '

Lanéuages -<FORTRAN, BASIC, ALGOL, and a machine language,
DYNAMO, APL, DTSS XPL.

-
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PROJECT LOCAL | /

-

. Robert N. Haven \
: Project Director . .
44 School Street
* Westwood, Massachusetts 02090
)

' Background

‘ Project MCAL (Laboratory Program for CAI Learning) was founded
in 19

‘ 67 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

' grawn to serve over 20 schools. The project originally used com-
mercial timesharing services which cost over $100 for each student
served. In the 1968-69 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 additidn of more term1na1s

to pach system has driven the per student cost even lower.

. *. ' Applications
o." o .
Tool “in 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.
N ')

v

’
Hardwars ]

> e
_ 3 Edusystem 20s and 2 EduSystemr 50s. ¢ {\
’ ' ' .-
~§bftware . o \

*
-

| C1rcu1ates a mini-library of books, research papers, mater1als,_
'dea11ng wrth‘nomputers, programs, and instruction. .Inservice tra1n-
ing courses.”, - '

»

. BuntInGTON. corﬁPUT prOJEY \
n L;\augmrect\n. CoL )\ k/y

ol Tege Engineering »
tate Universfity of New York at Stony Brook s
tony Brook New York 11790 A &

‘ .‘ . &

\

: Agpﬂ1cat]on ' - ‘ .
SR 'i Tne HUNTINGTON TWO's orlg1na11y National Science Foundation
o project) goal is to deve1op quality s&zgpat1on programs, to be used
. to enrich secondary school curricula s _physics,<biology, and social
studies. A]1 HUNTINGTON TWO s1muTat1 provide opportuyhity for
1earn1ng by student participation and bservat1on .

o] , .

-

v
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Simulations make possible projects that could not otherwise be
considered Bue to cost, time limitations, potential danger, the
necessity of elaborate equipment, 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 variableé to see whith has the greatest efféct. Other
biology 5imu1ation;’?ﬁ§i in genetics, Rest control, membrane trans-
mission, enzyme reactivity, and photosynthesis.

o
The computer programs are written in the BASIC Tanguage and are
restricted in size to allow users of smaller in-housé computers to
use simulations in-their ¢lassrooms. Each program is available on//(’i;
paper tape and is accompanied by student, teacher, and resource .
manuals. The cost of a complete package is $3.00.

The studenz manual contains the material that might be
found in a student workbook: instructions, background,
and follow-up questions. g o

The teacher manual describes how the program is gsed,

what preparation the student will need to use the simulation,
questions for discussion, and sample rgns of the program

to give the teacher an idea how the program runs.

Thé resource manual is designed to givé?detai]ed background’
on the program's mode}, and detailed information on the
subject of thessimulation.

. ~\\\\—‘///

| 2.

®LAND REGIONAL INSTRUCTIONAL COMPURER SERVICE (LIRICS)'
Gerry Damm

Director of LIRICS

Instructional Computer Center

Wilson Technical High School )
17 Westminster Avenue.

Dix Hills, New York 11746

’

Background L .
z‘- '.“ . -
sLIRICS is the first regionai instructional tomputer 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 oth&r district BOCES in Suffolk and Nassau
Counties, administer the DEC-system 10 which provides simultaneous
time sharing service to over 60 terminals at 40 schools on Long
Island. ‘ .

»

. /
BASIC,. COBOL.

§oftware

D-3 | “ﬁ
v : 186v




Héﬁdware j .

+DEC 10 ‘ - "
Comment s -

Stu&ents.géaduated from E%ng Island High School h;ve firm founda-

_ tion for cqmputer activities in colleges they now attend.

4 N

. .
PHILADELPHIA PUBLIC SCHOOLS )
. v AS
Mrs. Sylvia Charp o ¢
Assistant Director for Data Process1ng
21st and Broadway . ‘ } y "

‘. Philadelphia, Pennsylvania 19103 -
Applications )

. Biology and math, computer-based games simulating ‘eventst, de-
* cision strategies and problem so]ving, computer literacy (junior <
T high school) CAI, SABRE - a system's approach to BASIC reading,
VIES - Vocat1ona1 Guidance Information, computer managed 1nstruct1on
(electronics, consumer education, market1ng, and career). .
.¢ Instruction of Management Program (7- BEFfarades) - evaluation,
*  curriculum, computer management, AIMS - Adoptive Instructional Manage-
e ment in Special Education, staff development.

/\ . . ) -
WAYNE TOWNSHIP PUBLIC SCHQOLS

L4

;\
Henry J. Pétersen

T Secretary ;>
Instructional Computing Cooperat1v Inc.

Wayne Public Schools ) ’ -
122 Indian Road ] .
Wayne, New Jersey 07470 . a
k) Applications .
Was.used the first year by the 34 members of the consortium és

a math lab experience. Students wrote BASIC language programs for
several es. Currently has CAI programs in remedial readind,

b ~ English, and adult areas, drill and practice in math, programs for

. bookkeeping, science, business, and social studies.

I

Administrative uses include report cards;, scheduling, compre- :
hensive achievement monitoring, accounts payable, budget preparation,
grade reporting, attendance, class rank, census records, and a /
guidance college selection package,

Hardware .

Two Hewlett-Packard 2005.owned by Wayne County Time share
access to members plus access to mu1t1Lprocess1ng HP 3000 and terminal

1' administrative data system.
Q D-4
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Software

Languages: BASIC, Instructional Dialogue Facility, CAI Author
Facility.

Programs: Text editing package, cqllege selection package,
remedial reading, English, Adult (GED),
Project materials.
Comments

Teacher training - REACT training materials used.

EASTERN KENTUCKY EDUCATIONAL DEVELOPMENT CORPORATION (EKEDC)

‘e

.4
v

Edwi@ Jones
Diregtor of EKEDC
925 Winchester Avenue .
Ashland, Kentucky 41101

Y Background

EKEDC was formed in 1965 by 32 school districts in eastern °
Kentucky with the support of federal funds. Plans call for providing
instructional and administrative services to member s¢hools.

Hardware ' N

RCA Spectra 70/45 computer located in Ashland.

Y

Software .

Suppes-Je 'min CAI drill and practice program in arithmetic. (NA)

Uggate

No longer offers CAI service to schools. Did have a matkéﬂgtics
and reading program. EKEDC is currently involved in Project ACCESS -
grade reporting, studenf jcheduling and teacher's register, computer-
jzed planning and budg g system, and management of school systems.

MEMPHIS CITY SCHOOLS

-Johh F. Merrill, Director
Computer Division N
Board of Education, Memphis City School§
2597 Avery Avenue
Memphis, Tennessee 38112

a

Applications

Math drill and practice, problem solving, computer science,
scheduling, report cards, ranking, standardized test scoring,

D-5
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attendance, evaluation of various projects through stat1st1ca1
analyses.

Hardware
[

2 H-P computere, 64 teletype terminals
Software -
Guidance and counseling package similar to CUIS.
Comments |

Has a commun1ty learning lab for culturally deprived children.
Uifferent groups of 65 come each day. Use IBM Coursewriter 111/360.
Children get 2-4 hours computer contact. Other-than this program
and several at various schools, Memphis has predominantly adm1n1-
strative rather than instructional usage.

3

HILLSBOROUGH COUNTY PUBLIC SCHOOLS g

Mrs Esther Raker

Data Processing Center

Hi11sborough 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 términals 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 systegF located
in the Tampa Bay Vocational-Technical School used in teacking computer
science. . . .
o -
Hardware

Telecommunications systems - FASTER-MT and ITF

FASTER - series of video terminals and pri
. administrative and instructional
BASIC - teletype-terpinals located in SchQ
IBM 1130 in Tampa Vocational-Technical Schod

" -

fsers located in

Software

Program packages from IBM.
Languages: FORTRAN, BASIC, FASTER.

’ D-6
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UNIVERSITYHIGH SCHOOL

7 . \:’
Robert Davis, Principal ‘
University High School

1210 West Springfield Aven
Urbana, I1linois 61801 tf:f

Applications

PLATO CAI in Qgssian, Latin, French, Biology, etc.; a sequence /
of courses beginniny 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 : . I /
Loyal W. Joos - ' . .
Oakland Schools . )
2100 Pontiac Lake Road - ‘
Pontiac, Michigan 48054
Background ' ‘ - v///r
. . " ¢ /;
#”  Has developed and is marketing a computer-based system whigh e
provides analytic and prescriptive processing of -testing data ih a e
manner which is designed to facilitate the evaluation or assessment _
of school programs at the classroom level. ) : s
- \ \ ¢ .
” PACER utilizes item analysis for curriculum evaluation. -~~~
) ,'. .-/ .
PROJECT TIES E C L
' v . " .
Donald C. Holznagel !
Project Manager ~
Instructional Systems ) .
Project TIES ‘ . . ‘ \
1925 West County Road B2 (_ - ~ .
St. Paul, Minnesota : - e
. PR ’ X g
Background LR N )
\‘ ) N.}( .
Project TIES provides hardware, software, materials, SEE\Tns rvice RN

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 sciente, social Studies, and business
education using a great deal ‘of computer time also. R

Hardware

-l’ - *

HP 2000F and C4 Burroughs B3500 (2)

! . . D-7
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Software
BASIC, FORTRAN, COBOL, LOGO.

'MILWAUKEE PUBLIC SCHOOLS

Richard H. Bergman _

/Di#ector of Data Processing —

“ Milwaukee Public. Schools ) N
Administration Building :

. 9225 West Vliet Street

- Post Office Drawer 10K
Milwaukee, Wisconsin 53201

4
M

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.

-

o
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 11, Project Delta, Decus, Hew1ett-Packara,
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 l

LACE (LaCrosse Area Computers in Education) is the name—qf a’
coffput Ject of the University of Wisconsin Computer Centek that
makes fcomputers accessible to colleges and secondary schools in
Wiscopsin '

D-8 - '7 1




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, biology, chemistry, physics, etc.), CAI (limited use), and

. school administrative programs to include salary schedule simulation
(costing), and enrollment projections.

SHAWNEE MISSTION PUBLIC SCHOOLS

Terry Parks, Ph.D.

Director of Basic Services
Shawnee Mission Public Schools
Administration Building

7235 Antioch

§gawneé’Mission, Kapsas 66004
" "

. TInstructional _ ___
S

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 school system. 15 to
20 teachers ahd staff members have developed a-variety of puter
managed instruction techniques which range from game simiilations to
an extremely sophisticated curriculum materials méﬁgaement system.
APL is key language.

Hardware
IBM 360/40-

Software

/
Languages - APL, FORTRAN, COBOL, PL/1, WHATFOR




"SCHOOL DISTRICT OF KANSAS CITY

Thomas A. Hartley, Jr.

CAI Project Director

School District of Kansas City, Mo.
- 1618 Wyandotte Street, Room 214

Kansas City, Missouri 64114

Applications
1

"~ 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

MAT and Coursewriter II, IBM 1130

CHICAGO PUBLIC SCHOOLS \X

Harry Strasburg

Assistant Superintendent
or .

George Litman

CAI Project

Board of Education

228 North LaSalle Street

Chicago, I1linois 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 | | -
IBM 370/145, 210 terminal 80 ports, 200 keypunches.

IVAC 1110=688 terminals.




JEFFERSON COUNTY PUBLIC SCHOOLS

Eugene A. Cellins
Instructionad Computer Systems
Normandy Elementary School
6750 South Kendall Boulevard

‘ Litt]etog; Colorado 80123

Applications . : -

Algebra, simulations in physics; four one-quarter courses: N \
beginning computer programming, advanced computer programming, com-
puter science, and computer technology and society (this last one
has not been implemented as\yet), sgme tutorial application,
guidance and couaigl' re beingfonsidered, testing being done

by few individuafs.

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

Applicatiops A
- Computer science, programming.
Hardware

GE Mark II time-sharing computer.

Software

¢ !

Languages - FORTRAN, 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. .




o
i

AREA 9 SCHOOLS

Donald Schaefer.,
Physics Teacher
B&tendorf High School
Bettendorf, Iowa

“Applications

Mathematics, physics, chemistry, and génera] science

\

Hardware
rarcware : U

Edusystem_ 50

]
History - —

¢ Begun.in January 1970. Twelve schoo]é in C]iﬁton,/ﬁhscatine,
and-Scott Counties involved.

L 3

REGION IV EDUCATION SERVICE CENTER : J

T. S. Hancock

Executive Director.

Region IV Education Service Center
Houston, Texas 77002

Background -
. . - a
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 ) g o
Problem-solving in math, physics, and chemistry, and computer
skills. , . . .
EDUCATION SERVICE CENTER, REGION 10 : N

Education Service Center, Region 10
400 East Spring Valley
Richardson, Texas

Background 3

\
Consortium of 26 schools in the district in North Texas Area.

v
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KILLEEN INDEPENDENT "SCHOOL DISTRICT , »
Ron Heuss o - Y AN
Assistant Principal for Schedu11ng . ‘\\\\\\
Killeen,Independent School District ‘ v -
Post Office Box 967 N - N
600 Williamson Street - . ‘
Killeen, Texas 76541 !
{
Applications ~
Presently’for scheduling and'Qrade reporting. Future plans
include CAI fpr the mentally gifted in math and Jater in scﬁence
Success depends on federal funding and 1oca1 f1nanc3ng\ T e
Comments _ v o <; - B
Working in conJunct1onﬂw1th Central Texas College via the EPIC:
SOCRATES program.
. N ¢ : 2
"OTIS - OREGON TOTAL INFORMATION SYSTEM
—t B
Ben Jones
Manager of Instructional Services
354 East 40th Avenue |

Applications ..

R Problem So1v1ng, Programm1ng (grades 5-12), CAI reading {grades
9-12), CAI math (grades 3-10), Guidance Information System (grades
-12), Special.Education, and Adpinistrative app11cat1ons for grade
reporting, and schedullng 2?;;

gugene, 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 the -ifitent to provide N
instructional services as resources were available. AN

The system is a remote teleprocessing environment with at the
present time approx1matg1y 175 terminals located in schools across.
the state of Oregon meet the growing need for instruction, it
was deemed; necessary 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. This y” .
provides a great opportunity for small school districts whose _ I

4
D-13

A B

\ - r"y:




‘ N - . \

| . |

» ‘

T f

\\ \/) |
T~ -

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 ? , -

-

g 3
CAI (Math Drill and Practice), Simulating CMI (limited) Student 7

Problem Solving. (‘ , T
’ \
Qardware \\__// . . N
' ‘\ \\
2 H-P 2000F ~ \\




