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INTRODUCTION »
, » .. } . N . ¢ .

Y .

This study was undertaken for the Oregon Commission on, Computers in
Education: 5 (1) to establish that the study of computer tcchnOWOgv and

“

its lmpact on society is con51stent with the competency based sedicational
program in Orégon and (2) to outline the resources and training ngeded to

*mplement .a computer literary program and to list uome of the rescmrces
avail able in Oregon to assist with the task. /

’

Several years agq, the Oregon Boapd of "Education adopfed,zequifements -

that students graduating from Oregon High SchoSls be cempetent in -areas.
of personal development, social’ responsibility, ard career* development.

That is, srudents must demonstrate the achievement of local district.and

state approved “survival level skills' in these three areas. A primary
question addressed in thls‘document is: which objectives mlght a local |,

district wish to adopt in order to help its graduates survive a comDut@rlzed
. soclety? . ' Y : .

.

The Commissibn oR ComDuters ;n Fiucation has been Formed to establl

standards for computer use ‘and to assist LEAS in pi%hnlng, lleementlng,‘
‘and evaluating computer instrfuction. One _goal of the Commission is to

establish guidelines for computer literacy. The document - which
guldes the Comm1551on defines computer literacy as

e "awareness, attltudes, and kn wledge‘necessapy to under-

stand the effects of the computer on society.\ It is |, ,
essential that everyone be cognizant of the capabilities’

and limitations of the computer and be attungd to the :
" social, vocational and govermental implications of the
. increasingly wldespregd utilization of computers.' \

+ . . £ ) .,
The Commission,has requested, thaf an ellort % initiated to )
operationalize*thlégdeflnltlon in Oregon School Districts. The process

‘of bringing about a computer literacy program will involve “carefuk

12

’

definjtion of program cbjectives, agreement upon program needs by
interested parties, such as parents, teachers, etc. , assessment,

of learner competencies, dissemination of thgqe through a currlculum
. guide and ‘definition of teacher tpalnlnﬂ programs. S e

This papcr'ulll first address the reasons for undLr‘LcAkmg a :

»computer literacy program and provide a brief synopsis of the status-

of compu%er education progra@s in Oregon. It will then outline™s
procedure for defining and assessing computer litepacy and make
recommendations to the Commigsion for follow-up activities in the area
of curriculum deyelogwent anfl teacher training.
* .

1
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l‘ Statewide Plan for Educational Computer Services in Oregon i
vallable- from Department of Education, 942 Lancaa;er Drlve
. E., Sal%?; OR 97310
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: Appénded to the paper are,- (1) a list of coursé/éonpeten01es
v which‘can be inserted into existing State DeDdr‘tmen’c graduation
requirement publications to modify thelr recomrengations (2) a ,
rating scale used in a study to define computer literacy (3) sample -
teacher training programs, (4)*reorints of docunents on careers in
the computer field (5) a mewspaper article’ on how ai ex1st1ng .
occupatlon may be’ chanbed by computer technology

RATTONALE !

) P
A host of authors and cormittees have studled the intrusion

of compute technology ‘nto Sur lives. .-Martin and Notman [TQ] )

Taviss [30], Tdviss and,Burbank, [313, Sackman apd Borko [27].
- Cotlieb and| Borodin [lu] Dorf .[9], and Rothnan and Mosmann L2o] T
supply us with ample material.and references, to moré material on e
computer appllcatlons and implications - for DUSLHEJQ, education,
gOJernrcﬂt ealth, .envirohment, .humanities and other fields. They-
discuss the role or computing, dlscuss the impact of computer
tnchnoWogj in our current lives,prediét greater impact on our future
social, economic and political lives, aad provide us with data on qullc
and poofe551onal attitudes toward computars. Thg conclusion drawn
by many of these authors has bech that knowledge; skills, and- .
attitudes about computers and thelr impact ‘should be’ an essenﬁaal -
comoonent of pre-college educatioh.” In the last few: years a:
varlety of organizations have 1nvested time- and money. in deve}oping
computer literacy materials and promotlng training, both in Oregon -
and nationally. .- - S .

3
1

Computer profe551onals were among, the first to call for secondawy
+ school training in computer understanding and to reconmend, programs
to achieve compyter literacy. As early as 1963, George Fordythe. (143, a
prominent computew scientist and mathemati ic¥an, proposed computer
education in high school f3r any student whose future occupation -0
might someday be displaced by a computer.-® . :
@ \ .
) In 1972," the Conference Board of the Mathematlcal 801ences [25]
<concluded tﬁét the average citizen hasy little or no knowledge of how
to participate in publie issues involving computers. The Bodrd .
recomnended that students be prov1ded with the opportunity to become
aware of computers and their applications as part of their formal, training’
’ A formal committee of the Association -for Computing Machlnery (ACM)

[l] listed sixteen issues concerning computers nd public policy | - .

which will soo requlre the atténtion of Jeglslai1Ve and regulatory bodies.
How many of tHese issues will directly affect average citizens And thus
warrant theiy attention, is not yet jetermlngd . “e : - -

-

M v

The National Science Foundation [20] i5 currently- g*udJihg,
the feasibility of a hational program for computer llteracy A
*  major vorkshep [2] to define some of the.most important sociztdl
issues regarding computer use and to formulate ‘an effective pwogram
of study and research to achieve public understandlng of "these:
1SSues has been funded by the Foundation’ Lo '

- M
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Judy. Edwards [10], a prominent Oregon compijter educator anu
researchery concludes Ehat the number and variefy of computer applica-
" tions we come into conta@t with daily makes it cssential to develop
eemputer llteracy programs. Mike Dunlap ane Mavid Moursund [8], two of the '
state's leagders in computer education, include kriowledgé of computer occupations’
in a long list %f ob}ectlves for 4 computer llteracy course.

Vqcational 1mpllcatlons of computer technolpr should be stressed
in the school system. Students should be made aware of careers available
in the data Droce551ng/computlng fields and the. skills needed for such . {‘
. positions.’ First, because a large: number of jObs have ‘become automated, o .
computerization has changeq the skill levels requlred for nalhtalnlng a
job as well as for entry intQ the job market. - Secondly) a:variety of new
positions ‘are created as more businesses and industries purchase or
fease. computer systems. As computer hardware becomes less expensive to ' *
own, morg firms will be investing:in personnel to operater and maintain their
own small computer systems. ‘ ‘

.
' w ‘ < .

The Occupational Outlook Handbook [23] 1976-77 edition,
estimates that in 1974, 500,000. persons w;re employed nationally as
computer operating personnel Agout,GOo, or 300,00 of these are . |
keypunch operators. The Handbook also regortg approx1nétely 200,000 "s
computer programvers, 115,00 systems analysts and:50,000 computer? .
téchnicians.4 All of these ccuDaxlons ekCEDL keypunch dDeratlon, .
are expected to egrow faster than the average for all oceupd “ions. ‘ !

—

John Hamblen L}G] Chairmin of the Computer $c1ence DeDaDtment .
at the University of Missouri-Rolla, has studied labor statistics
related to computer occupations for several years. He estimatés. ' -
the pational computer manpower to be 1.4 million with a LO per year
growth factor mrojected during the seventies. He estimdtes that there *
are over 16,000 s®aff positions in Oregon in the comkuxlng field which :
require at least two years of pos t~secondary educatlon— . - .

‘Another Bureau of Labors Statistids publlcatlon (6] predicts
a 40-60% increase in programmer and system analyst occupatipns “
during this decade. The documént recojmends improvements to )
computer education, including increases. in the numbpr of qualified .
teachers and more rapid dissemination of information about, complter » + ° T
technological advances by educatlonal Fnstitutions. . N e
The Qerva51veness of @omputer techno]ogy, the Dollcy issues
facidg our so¢iety, and the careers available in the computer field - .
are, three -good reasons to support the inclusion'of computer literacy o, R
in Oregon schools. As computer usage incredges, more, eduqatlon will - N
be ,necessary to provide thq,next generatlon 1th the sklle‘to understand ’ ‘ -
and deal effectively with its growth. : - -,

.
" . a s
- \ -

"See Appendix D ; S Ny C ! ‘
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"Informat:lon System. In the fall of 1970, Multnomah Intermediate
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COMPU’I'ER EDUCA’I‘ION IN QREGON

Darmg the past ten years, Oregon has devéloped a solid®founda-
tion in computer educatlon The history of computer education in

'rthls state has demonstrated significant growth,

A

' The Computer Instmctlon Network (CIN) operated a mobile computer
system for forty schools in Lincoln, Marion, Polk, and Yamhill
counties‘from 1966 to 1370. A Dra'.nary goal of the nétwork was to :
prov1de a degree of computer awareness to the' students in the schools
1t 'served. \ \

At about the same time CIN was operatipnal, a handful of high:
schools in Multnmomah County were offering programming courses. A
couple of Yyears later, sckools in lane, Umatilla, and Coos Counties
began offering programming using the facllltles of’ the Oregon Total

Fducation District installed the first computer system dedicated to
instructional use. That same year a national study [7] repdrted that
only nine states had greater computor use in high school mstructlon and
acimmstratlon than did Oregon

A’study speclflc Ko Oregon conducted by Cllff' Burns in early
197L+ for the Gregon Council for Computer Education [5] reported
% of; the high stheools representmg 65% of the high school population 3
had access to a computer and were using it for instructional purpoeses,
A second (nat;Lonal) ‘study [43 performed in 1975 confirmed that-the
increase in computer education from 1970 to 1975 was a, national
trend and preditted that an annualt growth rate of 5% per year
for coxxputcr educatlon will continue into" the 1980' ‘ :

.
-

s . These figures indlicate that Dregon Schools w111 continue to’
“of fer computer-related courses probably tg a greater number-of
students. Establlshed programs 1in computer"a.,lteracy will grow
and more teachers m more disciplines will be required to

<

.teach them - o : -

o

. ¢
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RECOMMENDATIONS. N L .
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1. Defiﬁiﬁg and Assessing Computer Literacy

. ‘ ot . . ’
Computer literacy will require knowledge of how a computer - K
functions and how it 1s used, awareness of its pwqducts (and
.by-products); and knowledge of the implications of Napplying ** -~
computers to a variety of tasks. This study w1ll yecommend

" a list of specific topics for inmclusion in a co er .
literacy, program and will provlde a model for assisting a
“ district in defining such a program
¢\ = o * ’

Speclflcally, T have 1dent1f1ed 186 toplcs under the headlngs

o

' lmpllcatlons. These topies, presented with-a rating -
. scale for detenm.ng the level to/which each topic might be
- « dealtrwith to meet the needs of the aVerage' high school

5 . r

of computer hardware, computer software ; appllcatlons and 2

ya




graduate, are included in Appendix B. A defensible,
. computéer literacy program will be based upon data
1 showing which topics are important and require edycational
PR support. We need to kmow, for exampjfe , to what ewtent
a topio such as artificial intelligdnce needs to be .covered
¢ by aosecondary school computer literacy program. I recommend
that the follow1ng four pPOjeCtS be undertaken by the Commission:

. (l) Identlfy the computer topics which are relevant
to computer literacy as determined by varicus.educational. ..
" groups (parents, students, teachers, professzonals in cur-
riculum and in computer sciepce, etc.)
GE:

. 4

D Identify reat-world behaviors likely to be expected . "’
of a computer literate person who has completed a computer
~ literacy program.

. IS

(3) Design a proceture or an instrument for asse581ng
the competence of a computer literate person.

- () Publish a computer literacy curriculum guide which .
reflects the information gathered in 1, 2 and 3 and'whlch )
' irfcludes lists of print_and non-print materlals Satalogued %
by objectives which would assist a teacher .in 1mplement1ng )
a computer literacy program.
L

The 1nstrument included in Appendix B, or something 1iké it,
could be useful in completing the flrst project. The second
project will requlre a study of the amount of c¢omputer -material
we, as citizens, encounter over’ a-period of time and the ‘amount
of computeyp technology encouptered by people,on a job. The .
~hird prOJect is 'similar to “one currently being conducted in ’
Minnesotd under-NSF sponsorship.” Preliminary-results of
that study should be available by January 1, 1977. The
fourth project involves considerable effort in analyzing the
results of the first three projects. Some effort has gone
into identifying non-print resources for computer education. :
Ben Jones [17] put together a ecatalog in 1973 and Karen Beisse
- and Karen Billings [3] have prepared a list of resources for
a natlonal computer education conference scheduled for :
Portland ‘in October, 1976. - N -

2. ComDuter Literacy‘andexisting Course Goals )

The 1ntroductlon of computer literacy 1nto Oregon secondary
. schools need not wait for the completlon of ;mojects leadlng
’ toward the establishment -of a major program.” The existing °
State Department of Educavlon guldellnes and models for meetlng
graduatlon reqprrements contain several course goals and indiédtors

would serve as an 1mpetus for. 1nclud1ng computer literagy ' -
objectives inta ex1st1ng programs.

. . .
0 [ . B B

”~ -

of student performance which,, if modified to reflect computer technology,b

LA
°
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" The state department guldellnes addreSs the three ‘areas -
mentioned on page 1: ,petsonal develoDment, social “responsibility,
and career development Suggested modification to these guide-
lines are contalned in Appendlx éﬁ, ( -

1

Personal Development includes communlcatlon and—compqtatlonal .
skills, knowledge.of sc1ent1f1c and technologlcal processes, -
maintenance of health, and development of ,life-long learning
~skills. Computers are now involved in many aspects of our personal
lives. Personmal development edication should veflect this.
We are often called upon to respond to communications from a
computer rather than from a human. Unlike human communications,
. . computer messages, such as utility bills, magazine subscription
- notlces, etc. , are- low in information ‘contemt. .If your bills
are in error, you should have the knowledge necessary .to deal
with the company with the least possible amount of confusion
and harassment. Decodlng @omputer messages and E55w1ng .
) -correct steps to take in response to them are skills which - °
. shauld be 1ncluded in a stpdent S perSonal development.

Social respon51blllty includes citizenship and consumer

N education goals. Not only does tomputer technology present
\ us with the need for new soc1al policies, but many -existing -
A - laws and policies need to reflect a CDmputerléed society. Without

computex literacy, can students, for example, identify differences
= between thé way elections are conducted now and the way they were
coriducted prior to computerization? _Can they 1dent1fy dlfferences
in voter- Behavior as a result of these- changes° Can they list
-advantages and disadvantages . to the changes in the mettod of
conducting elections or the speed with which we cbtain regults?
Career~ development education presents a challenge to the
Commission. The competencie’s needed by various occupations
to deal with automation are-not well defined. In addition, ™
the Career Education Division of the State Depdrtment of Education
. is organized into career clusters, a cluster being defined as
. . = ' related oceupations employing,at least 10,000 persons’in
s . Oregon with 2,000 replacement workers requlred ovef the next
. five years. ‘Each cluster is advised by a committee of* educators,
employers, an workers #n the cluster. The Commission will need
to work with €aeh ‘cluster 1nd1v1dua]ly1to ~identify areas where
computer technology will have an,imp&ct on job descrlptlons and

; e 'on;lgE skills. = . L 3 % }

For the secretarial-clerical cluster, for example, compétency

. 1n coding information into the correct $orm for computer .
Droce551ng 1$ important. Wflttng\new competencies for ex;stlng
Jobs is nots however, the dnly solution to computer literacy in
career education. It is important that ex1st1ng ‘performance
SklllS reflect cgrrent data processing and computrng practices.

AR
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. $See Appendix E).

‘compuiter llterate students (Appendix B).

=1- 0 N ‘“ ¢ 7 :
M’ N - . - *

tor example a st,udent required to identify electrlcal ‘careers from

a list of occupations (7.2.1.1) should have an opportunity to identify’
electronick technician or other camputér related electronic occupatmns
A student who is requ:.red to operate a cash registér (9.2.1) or )
maintain a perpetual inventory (8.3.3) should have some knowledge of .’
"Pomt of Sale" technology which may render’ such skills.irrelevant

A

. ¥ - )
N ~
. ('5) Establish liaison with other.departments in the State
.~ Department of Education,- Da.rtlcularly with subject

.’speciglists and career ed

T to further identify -areas Where computer literary
. . “objectives are appropriate. . These should include Engllé‘,h
Social Studies, Business Education, Secretarial- Clerlcgl ,

» Education, Sc:Lence Mathematics and Industrial Mechanical
K © +  Educatden. ’ :

- v -
¢ ] P

cation speéialists in order ‘

-

’

- - .
_Work with established Advisory Committees of SDE career -

(6)
. clusters to identify.competencies related to career edycation.

XS

Teacher Training

The training of teacher's' for computer,’literucy should invdlve '
both in-service training and pre-service training. Both "
approaches are related to the problem of -whether or not to o

requlre a teacher ce,rtlflcet-lon norm in computer llteracy/compu ter”
sc1ence. . 4 . -0

\
4 . . -~ .

The flPSt step toward the establishment_of a- -teacher tralnlng ' '
program 1s to identify the competenc1es required of an adequately -

~trained teaoher One approach is to use the same’instrument to

define computer literate teachers -as was suggested for determlnin?

A second apprpach ‘
is toiexamine the background of the two or three dozen computer

teache‘rs in Oregon to determine their streng-ths related to the : )

success of ‘their programs )

£ — »
Computer education literature contains several suggestions for
in-service teacher training pro Flliot and Peelle [12] '
list.seven general topics to be%govered in a course for :
computer augmented teacher training. They also outline four-
mathematics-oriented éolrses. These suggestfons are included B
in Appendix C. Also included in Appendix C is an outlie of,five

" computer content areas under discussion for the University of

. program-has been descrlbed in an article by Moulton and Moursund [21]'\

Oregon ‘summer program of computer education for teachers. The

Y

" . ¥, N .. . . . -
Pre‘-serv1ce training for teachers w1th majors in gocial : .
science, busineSs, mathematics or physical science has been . .

described in an articl&¥by Frederick [13). The program outlined”  »
for this grpup is heavily orlented toward “programning concepts ' '

_Another program has been suggested for the computer science major [29].

~ While both of ‘these programs would @dequately prepare a beginning ‘

. - . .
- .-

teacher for computer llteracy, o smgle program has yet been
deslgned expressly to fill that neéd. ‘

.

‘ \

Performance ind$cator number fro Career. Development Educatlon, -
Section IV, Oregon Graduation Re&
n — [ o

. . - . -
‘ Te n" N ! s - [ _

1rements '

‘

&
AN
In addition to- the four projects mentnoned earlier, - "" »
. I further recommend’ that, the Commission ' :

L14

\
!
1
l
1
‘




Y

.. Many of the sugéested teacher certlflcatlon ‘programs are

. related to pre-Service training Progrdms. TwWo suggested

program$ are heéavily dependent upon ‘g good mathematies v

background [24,287, David Moursund (221, however, recommends

three types of certlflcatlon, one of wh;ch would be .

) appropriate for the teacher of computer literacy. This

, . certificate would require 24-30 quarter hours of computer
science, but Moursund dees not specify the course content. ®
which would be lncluded (Appendi¥ C)- . '

.\ . . . ]

With regard to ‘teacher tralnlng, I recommeﬁd that the’

Comm1551on . . . . ] .

. " “\

‘- (7) Wbrk with the Teacher® Stardards and Practlces Comission

‘ to determine the feasibility of develdping norms for '

) computer educators, and cemputer requlirerents for ¢

<, . norms in’ other areas: Rl ’. . :

N
-, . -

(8) Develo a list of competencles for teachers of computer
’ llteracy as part of an oVErall approach to teacher
tralnlng . . <

(9) Develop further contact!.ﬂith teacher trairiing R oo

institutions to promote computer tralnlng now on a’' =

- voluntary basis. . s
: . .

7 -

RESOURCES AVAILABLE "

>

No ﬁmﬁnal 1nventory ha& beén taken of‘computer hardwar'e available

. to Oregon's' sécondary schools. Oregon's computer educators, . holever,

are .well known and the programs they provide in computer educatlon

should be advertlsed widelp by the Cammission. -

b As mentloned previously, the Conputer Sclence Department at the
‘Unlver51ty offers a sumnge Drograp to train secondary teachers in
computer science and computer education. It is“possible over a four
year time interval to earn a masters degree in Computer, Science ~
Fdueation [21]. The program has been around since 1967 and TS,
graduated over a Yozen qualified. people.

Northwest Reglonal Educational laboratory developed many
computer instruction-materials using federal grant mopey . As of 9
this writing, the lab shows every ipdication of reviving-tHe -computer

. » technology progranl.WIt*recently published a computer literacy fext v

- e

called Elements of Computer Careers [11] which may prove suitable for
high school use. "~ More publlcatlons are expected within the rest )

¥ few mﬁFths : i .
- ’ K ’ > i 0

e Opegon Councll for Computer Education was organiged in the
Fall off 1971 f8r the purpose of solving the common problems, of computer
education shared by a number of Oregon educators. One of the prlmary
activifies of this organlzatlon is the training of teachers arid
adminigtrators in computing and computer technology. [18].

/A (I




T : The Intermedlate‘Educatlon Dlstrlcts serving Multnomah Lane,
B ’ Clackamas and Jackson Coupties have budgeted funds té provide for a
" " computer education-specialist to implement, computer education. in the]
districts through consultation and-planned‘workshoms for teqphers :
- < o adnunlstrators and students oL o .

~

[ .

¢ .The -Qregon Museum of. Sc1ence and Industry in Portland has

/

,The Career Ihformation System (CIS) housed ‘at the Uhlver31ty

: been offering* computer experiénces to their Dafrons for years. .
Y The’ Coopenatlve Science Museum planned for lane County has detided that :
S &  computer activitied ylll be an unportant component of their -
. : educatlonal)program These ccnmunlty resourees arq a'significant .
Lo\ / .part of the overall educational effort. ' -

‘of Oregon has probably plit more secondary*students ih “contact with,
computev techriology than all other efforts combined. Over 100, QOO
students. hdve gained informa®ion about jobs and about training

f pnograms‘for jobs throwgh the CIS- copyrlghted conputer programs.

All of these efforts to provide comnuter edugatlor'eltner
“directly or’as a by-product of their real purpose, are valuable
assets to a state trying to implement computer llteracy 1
" recommend that the Commission :

. - ¢ M g

r (10) Establish liaison with each of these groups and : - .
N actively promote those activisies wich ave °* P
. . - eonsistent wlth the goals of the Commission. .
. P -~ ! - ”, \ - .
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