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nologies focus on

-~

Introduction . . ' . .- . .

.
T * 1

. : : . . v
Wifhin the .past several months many state leaders have been
. M ‘ o e -

v -

confronted with a dazzling preview of in
o/

. v . . ~ ) . . . -
along with 'discuissions about fhelr 1mpact on the social,
s ¢ > N
KO . . . . 4 . .
political, economic .and*educational fabric of our state. .

. ' - -

.Although none of us, as yet, have a'full'undegs;anding of the

» ”
- ~

implicatiqps and 1impact of these technologies,.it is-imperative

. 7.
N -

that we make some decisions about how'we are going to plan for
: A - ' o

§
Tl R o - : v
‘their utilization' in. our state’s educat;on Pregrams.
. LR . . v o v .
The intellfgéntlapplication‘of_technologyﬁin our public’

. v ‘ '
schools and teacher education programs is_in the best interest of
: . . : o -7 . - . : ‘
all segmengs of our .society and will require a‘commitment
from the business_coamunjty,ﬂpoliticiansx educators and the

-

quger society. L. A © : RS . s

. . . 7 -
w While.most disfussion and descriptions of information tech-

’

5.

-

theé micro-~computer, it 1is quite Likely that we’

- ‘

. . ° . & . ’ j
will see dramatic educationalchangesthroughapp}lcatlonsofother

.
-

. ” . c . . L ; A L. . . ' N
similar felecommunication systems, 1l.e., television, cable tele-

-

vision?, public television, public radio, videotex,teleconferencing,

.

= L) . - ) ,
telecourses, comjufef assisted instruction (CAI), computer
' . D . . 4

managed instruction. (CMI), video disc, teletext, word .processors,

etc. Currently available are mean

N

s of storing and transmitting

. v

data banks through»extensive use of satellite transmission linked
& : . . . * . . .

to microcomputers, cable television and low power transmittorns. -

All of the above. information processors. and retrieval systems are

with us today and will greatly change our education programs 1n

Montana-. . : o . . : .

>

It is abundantiyAcﬁear that the role of public edUcafiop

| ot - 1~' ' % .

formation technologtes ™

R

™

.
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in our state and nation. must shift.dramaticaily from one.- in which

’

youth aie tauéht basicﬁgkills.to prepare for gntry into the labor’.

market to, a system. in which all citizens are educated b}oadly for

3 '- M . . ., .t N -\ . - .
life, work ‘and full participation in.the information oriented

- .
. <

society of therfuture. - \‘ T . o s
s Vo . T . N . g
Background - - - i : '¥\< -
. j ) . P N . ’ ! 7

Today neatlyﬁﬁO% of ouﬁ soéigty is engagéd in the-prodﬁction{
éf infprmatioﬁ goods agﬁlserQibes/and tha; figure 1is /‘sti‘llvw1
;i@mbiné: only about 17%Z of the worL force was sélengagea‘in

1950. We.;avé moved from ﬁ%ing farme;s, to produc;ionﬁlabone:é tq‘A .

information proceésors;in less than five decades. The-
transformation from an %ﬁdustrial gociety to an information
. : .y ' i, . ; ' - 3 :
society,will be complete in the hext few years gnd will be as far _ ,
. E a - . “" o \'- »
reaching 'in its consequences a% tke industrial revolution. This

. . . . *
-chang} has renormous .1mplications for us as a society and as

individuals; The implications of this transformation for educational

Eyslems are only now laecbming ‘appatlknt. The gpplihation of these

Y , ’

. s ] N . . 0
technologies raise critical KSSues that must bg addressed ' 1if we are

to provide Monmtana’s -citizens an education for the twenty first century

The Premise 4
- " . .

The premise of this paper is,that certain oritical issues

s . - A

must receive fmmediaiéyhttention'if we in Montana ,are mot to be

: ‘o o : .
caught .with an educational system undble to meet the challenges

that confront us. Most experts are talking about a three to five-

s . ~

RTINS S - . N U “ - '
year "window of Jopportunity" for education to deal with the

realities of the new information technologies. - If we. do not make

. . . . . . : v .
significant strides w1th1q\that time frame, we may:be destined to
. v, ‘ . . . . . . \ -

b4

. - L
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- <e® . M : . . . \ ., -

the role of a second ®ate information producing and utilizing
- - * ) A -

¢

state andgsociety. : I -
The challenge to our educational institutions was stated

succinctly by Shir;ey McCune, of the;Education'Commission of . the

. \

Statés, in the'following‘;hree.premisés. M"The future of our

- v

economlc system and the degense of our. dation are be1ng wrltten

-in -student acqu1s1t10n of higher-order intellectual skills;,

, - ! -
in todays scho.ols and postsecondary 1nst'1&10ns. TV

factorxs whlch have contr}buted most to productlvity gains ;n the

ﬁnlted Sta?es afe new knowledge and 1ncreased educatlon ofthe

lahor force. Economle\broductlvxty in the United States will be

)
. P R . a

1mpeded i'f these sources of produc?&v1ty are not strengthened.

We see alarming signs of the inadequacy of our educational system«

.

to meet the new demand -- Lhe~shortage‘0f ‘Persons trained 1in

PR

math, science, engilneering.and computer technology; the decrease

‘- .

v

teacher shortages- in math, sfience, engineeriig and . computer

sciences; the ‘decline in the quality of the educational work
~, , .

. ) - - o . e

torce and reduced resources and support for education.'; <

¢

"The‘i&lmary resource of the world of the future W1Ld be

information and the ability to 3ccesS'and use information for the

benefit .of people. New infprmatidn technologles provide the

-

means to rebuild the industrial base of our‘societ)\:\1 The
e

necessary raw material for us1ng the technologles is the éducated

. ._ [ — -

‘human mind., If any ’bciety is, to survive in the futyre, it must

N ot v ’
prepare a ﬁerge supply of this cfitical resource, human capital,

3

in order to develop, use and apply. the new technology."

"The improvement of formal and informal education and
. S -~ >y

|

training 1s in the selfrintemeft of all sectors of our society

s -r ® - .
v

. - J .o

N .
e _‘ . B . -
- ‘_ “\ . . - N
. - [P . . ! S

g
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,and it wall require opf*%boraylon among parents, the businesgs

community, [H)liticians,_educators'aﬁd'ttna Jlarger society

heretofore not seen." . S

THE ISSUES AND THEIR IMPLICATIONS

1SSUES oo

- - .

The application of information_ technology will change

.

"teachers’ roles and hence the type 32 ‘prepatation they-'should

t

" receive..

IMPLICATION ‘ , i .

. . -
L4 A

The broad range of information tedhnc)logf‘ available

-

T ¥ L ’ ] .
currently and that which is on the horizon will, witl"certainty,

preseht education a broad range 6f.differentiated roles to £1l1.

Il

Expert opinion holds .that information technologies will not
. .

@

replace. teachers but thef/will change how we prepare them and what

they yillQ@d in the classroom. - During the past, our view of the _

. . , . : _ . -
teacher was that of subject matter expert, lecturer and

information lig}er._“The’new information society will see the-

teacher as 1nformétion‘dser?rdiagnostitian, resources linker,
e . /
synthesizer of .information , knowledge facilitator and
¢ / . ) ) )

evaiuator. Other adylts connected with,the.schoél will provide

5

s‘ i

B 1
clertcal services, storage and retrieval services _and help keep’
. . - »

records of individual learners.
N L : \ s

The shift to an information society demands a different type

of ‘teacher and a different type of teacher preparation program. We
¢ ) . ' . R

will need to identi¥y those areas in which machines will never be

\

ble to supplant teachers, as well as those where they'.not only

- . -

M \ - . - . . . P - " . . . . ’ .. ’ .
can but sghould, and then work out new task assignments which make
. L ~ ~ .

e
-

L4 .
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the best 'h\th teachem awd technology. The University. )
‘ ’ Dl T e

tqj?theyétate Board og Pub11c Education. and the ¢

': .\ &,} \ L. .

mmediately to plany support and.

ISSUE S

- X v A"‘,.t
Teachers mﬁ%

their cla :ogm ang éducated constantll to’ utlllgg the
. «\*/.\f eSS kR e ¢ - .;":\

Changlng technolQRY 89§§£‘hé66mes available . ) .o
v '.: @ #‘i ' lﬁg\ e R o ) 'Q‘ N . )

IMPLICATION . - ‘o'~ ’ iﬁ%“"\;

) ] ¢! 7::, , 3 %35 B . .

A . A,,‘ -
Times have, tpangéd s;hcﬁ\?he days when wqen out equlpment L.

' - B '

was handed downfto the: uPllC schools and unlver51t1es for ¥
IR . . ‘ - . . -~

training’ purposles. Today”s .information technologies require

.

"inservice teachers to be on the -cutting edge of technological

“

application, and in order to contribute to our education

poten%ial, teachers must be educated- in the best ‘classroom -

applications as, each new technology becomes available. -

It 1is impera;ive‘that the Board of Public Education, the Regents
and the Legisletnre provide tPe leadersoip and opportpnity for
Montana ‘to hev: technologically competent educators. The
continuing professlonal development of edueators (teachers,

. -

admlnlstratoﬂk and,ﬁiher aux1llary personnel) must be supported

Y

bY'P01icy98nd resources. T ) - ‘ ,
ISSUE o . : . ‘
- EQQELE administrators:and staff in teacher education

FRIC

institutions ‘must be prepared to utilize the new technologies and

-

to apply them in the teacher education traiming of teachers .
- : _ d .
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.eixg&sei sociejpy, attract in sufficient nwmbers and be ab

"boomlef" (childrenyof tﬁe‘postwar baby "boom") are starting to

1MPLICATION. YL

i y '

Presently, p@blic schools, through b16fk_grant.monle§, have

. . . L Y
jumped ahead of the teacher training institutions in hardware

. < v

' - - - .\ - 3 : - - - I3 . - - ’ - )
acquisition. In additiow, monies for inservlce tralning in the

’

. - § . . ) . . . .
ruse of tec&éqlog;es has also been available through the same
. . + . i LY

1 4

sources. While manufacturers initially provide .a basic

\ . .

Xntroduction to\tbe use of their wares, such a brief brlentatlon

does not carry w1th 1t thek%kllls of appllcatlon necessary to

- fo

~

fully capltllﬂze on the educatxonal potentlal of" technology. The
» -~

>

| o
hard reality is that technological relevdnce requirw teacher.

educators to pfpvide skills that .they do not p

?

themselves. The Board of Regents in conceft with the Legielatﬁre

-

—

ssess :
e

must provide ‘adequate funding for state of the art hardware and

preparation of teachers of teachers.
2 .
ISSUE - : - L

Teacher education must, if- we are ;B.haVe a2 technologically

-

educate with the latest technologies, a cadre of ~ducation

personnel. i . P : "

IMPLICATION _ .
- . l

»

Mpntana“s prlorltaes and, reSfurces-must be coMmltted to

bu11d such a program. We are currently experlquhng a teacher

~

shortage 1n a numbqr pf critical subject. areas. Th{.bahy

.

<
Pl B N,

. - 4 . ~ \
reach elementary schools: -

- N -~

The current teaching. force f<\"grey1ng while interest 1n

becoming a teacher is down 30-50%-from a decade agos (depending on

‘fhe region .of the‘couhtm&). In Montagé it 1is esti-mated fo be

o

\.'

N
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teacher education has'dﬁclined; This is prinarily due to the
™ ~ . . \ .

- ) : : I

down 30%. N .

1

l-“inally, the academic ability of those currently entering

]

\ }

1 ! . . Etd 3 -

} ‘ ’ . - ‘(. . ‘
increased professionaf opportunities availabf\\tq women and the
‘attraction of bright graduates to hlgher paylng careers in the

-

private sector. The Leg1slacnre must provide the resources,-and

incentives to attract bright stﬁdgnts to education. - The Board of

3

‘Regents must prov1de pol1cy that enhances -and upgrades schools,

colleges‘and departments of- educatlon and the Board of Pub11c

Education must direc. the teaching preparation programs to develop

. ’ . . 1 °
- - ’ ~ -

curriculum that assures each teacher will be trained to fully
- . e T ) N ] o 1 R

n

utilize educational technology in their classrooms.

In additicn, the citizens of Montang and,their leaders must .,

y - . - -
i . -

inéredsingly recognize and value the inpbrtant contributipn of -

B 3 t . . . . - .
educators to their well being. It 1s their children that must be

. ) _ ; . >
4

‘ . : 1 ! . . o 2 ’
encouraged to enter .and remaln in the teaching profession. 1iIn

.. & .. . o . . :
addition, the comdition must mnot persist tpat it 15 more
financially rewa%ﬂing and psycholagically satisfying to leave

education than to remain a part of 1it.

ISSUE I - r 3 S
3 - . . 0 '
Jeacher eduycation within the Universigi §ystem structure -

~

must be accorded a status and re%rurce base that will provide

>

-~ B!

."leadexship gﬂ.p;eparimg education gersonnel for the information

E

technology world of the future'

( IMPLICATION ' ‘ , ‘ ]

The Resource base of teacher education programs in Montana

is 'lnadequate for the magnitude of the job to be none} A
’ ‘ .- ‘

r

N
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né?ionglxstua; by Bruce A. Peseéu, The

Foifth Annual Acédeglg

Production angd Fundiné,%tqdi of Teacher Educat,ion Programs in

~

“Sénior étatg‘Universifies and Laﬂd—Grani Colleges, ~1981-82,

‘Feveals'that teacher education studenfs are funded well below

that which ié\pro§1aed‘fof'a publictschool pupil. He_stétes from

N -

his stdtistics, "Théfdbllar spent per ,undergraduate Teahhﬁr_

A

N .

L] : - . -

school student.', A , . . e .

P

o In geéneral;, the budgéts of schools, colleges and'dgpértﬁents
. ‘ ' : . N . s
« of education reflect /fower.facult_y salaries,

,

monies,.l&‘ervoperatlon budgets and, thus, lower prestige than
) N C - s - - . '

° M . , . - fon - “? . N .
‘the average of the™other colleges and departments. The emerging. .
A & > g . ging
~ - - .

.vdemands on teacher education progrdms will require" substantive

-

increase in resources |if they are to be successful. It, 1is

» . 4 /

imperative that all u iVerLity‘administrétdrs recogmize and

- ' ‘e

acknowledge the critical role tqlg teacher education ﬁlays in the

-
+ . bR

society. '"This recognition and "support must be demonstrated
L 3 - €

through appropriate policy {mplenentatiOn,‘rehard structures and

< fiscal support. . -

ISSUE

"The switch to knowledge work as the\Fconogy’s gréfgh area

and the large scale movement to new technologies means above all

\er
i=2
L]
[ad
fo
o]
(@]
o
(=)
0
[ad
H-
<
'..l.
o
(N
[t
[+
|
|
W]
jo]

creasingly be ‘determined by the
~

’,

knowledge and skill workers put into their task.'

]

IMPLICATION ‘ :

.

~

The above quote by Peter F. Drucker in the Wall Street

(- 4 . . 3 ’ .-

.
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Education student was_only'68z as much as for the average public’

lower capitol

university setting as well as the ecJ%oniq and social ﬁabric of our

-~
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R - . o : . -
'Journgl's~EditofialgPage,'Tuéﬁddﬁ,,Juay 19, 1983, could well-be

b r

- -the forward to.the Build Montana Progra m. ‘RecognitioH'of”tﬁe

place'of edugatxon-and-xts 1nst1tut10ns'i2_tﬁé futwre well Beifig:'

o 2 -

- - . » B

of, our Stéte\ﬁlhbes a*specxal burden andfappprtunlty on opr

[}
B 4

education‘{nstitutions. €1tlzens of Montﬁ?a have a right to

?
»

expect their' education institutions to prov1de the educatlomal

-
—

programs that serve the economlce
i “ .» - EX)
3*of Montana and hls‘agents have an ob11gat10n to fully utilize the
" i N ¢ & . - N e *
educatlon system 1n thls g}an to bulld our state. \The prlvab

-
L4 -

. sector 11kev1se has .a respons1b111ty to contrlbute its resog}ces

to the.education.conmunity for the common good. a S
: - oo . . 4 ) . -
. ISSUE _ )
8 As our §£e£g( is pr P.Sllsﬁi_ LEL..O_ the era gahigh techrology,’
' ' o 4 B NN
LN yo N i
the humagn needs of our cit/izenry, as affected by .tec nology, must
,S. be safeguarded. B} e . 3' ) ‘f o
- ) . - : Fo- S DI
IMPLICATION | . "o : . . - -
. . S . L P C
-/ ) . : - . .
The ethos of Montandns holds a high regard for the needs,of
Vindividu'z‘al.s. A balance must be<safégué‘arded'*betv§~ee.r.1- the
. . 3 - & . B N r - 7\"\\n - .
phenomenon of "high tech-high frouwch.™ f ‘ e . .

A

-

. - N ' o e
alter the educational system, electronic devicies will not nepL%Qe-
) e :

4

’ . ; : _»‘ . | T
the human element within those structures. - Education- personnel,.

to an extent evenﬁgreater than in\thetpast,«will play,fhe-key.

.

« - . ( - ) .
role.in the education of our citizenry. Indeed the ¢chools may

Pl -

be the most crucial element-in maintaining the human touch needed
- . ‘ : . ¢ ". . R
to assur¥ each individual that .they have a place in the world of

oo

high technology.

&

New% rolles for educaticn persomnnel will demand a néw type of ..
»

ERIC o "
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needs oﬁ,soc1ety.A The Governor,

-~

-

N

— .. ; ’ - TR . N .
Most authorities agree that although technology wiil greatly.
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institutioonal ethic. A Thigh~tech™ sokiety will require state-

- A" < *t F A L v

- . . . 3 . - R L . ) .. . . R eowiT . .- - . .
digni%y and worth. ".This is a state respomsibility augwented by a
- . AR . S ; . T e e s B .

fgdé:alvinfétésp gnd.resﬁonsibiliél; “ﬁoth.ihé.stite and federal

v N o
. .

.-governments mhpt‘mupply the fiscal support for the gducatipn

)

' programs they desire. 'There can be no concern without support. .’

a
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* «1f public education in Montana is to adapt to the rapidly

changing social, political and economic realities of an

. - R N . - -

information society, g_net%nrk of stake-holde®s :in the education

g

P

process must provide the structure, coordination and resources’

\ ? —
- .

for a future oriented education program. ‘ -
’ - . s : '

IMPLICATION . . o

v

‘which’ includes -provision for maintaining human;,
oS 0T s . ~ . . S

3

*

The demands of the~emerging»informatidnvSOCidty will call .

- » £

for a*cbbperative'effort within the state of a magnitude that has

~

"not been demonstrated 'in the past. The Board of Education, in

| e o R
concert with the Education Committees of the Legislature, must’,
shoulder the mantle of leadership if we.ar

£

.

the new information technqlogigs.in advancing the velfére of the

State of ﬁonpanaithtough its educational imstitutionms.

v v ow -

&

"ISSUE o o :

e e e e

ggfal Education in Montana 1s a reality and will likely

- -

'_ngain so! Unfortunately, to date, rural _gggdnities have not.

. benefited frog,thé technology that could provide the resources
1 £ : :

they need to compete with urban amnd suburban- education units. All
. _ 1 =

students and teachers, both preservice and ifservice, must have’

equal access ﬁhﬁinfofgaﬁion ggchng}ogies”gg they affect public

N

o ' ° ,.\ - ‘e )

T S U I

e to take advantage of

-

’

=S



_IMPLICATION . . - - . . '

s Lo " s . . . . : -
{ Mounting evidence. points to the fact that ;the new,
_'infofmetioﬁ technqglogies ate vital to the -‘economic-growth anl
development of the entire State of Montana, thé& region and the’

" nation. - Responsibility for prdviding'equitaﬁle resources ,to
o < s . : L . R
serve Montana citizens regardless of where they live rests with

the‘Legiéiature,'thé Executive offices and duly constituted State

. Agencies.: Publie policy and state resources should recognize the
. : 8 - o . r

Montana educational policy -and

e '

special needs of rural Montana.

applications must reflect the  impact of technology on the

E
0

education provider. Students and educators denied equality of *

- IS

R access will be societies new diéadvaﬁtaged group. Access to”{ﬁe
hardware and softyare”bﬁninfdr-&fion technology must -be

independent of the type of gdnéational program, the qizé of the ’

“

@dhcation unit, the geographical 1ocati6n of the unit or the fiscal
. o . . o

-resources of,;hg education provider.
iSSﬁE'”;"“ . - . - . . !

' -

S . . : »
-\ To a large extent the future of Montana is tied to the
. N t . ’ .

-

.y

&
future of the region. This . is true not only economicall ut
future of Lhe ZeplOR. == === = ¥

also educationally. o ' ;
2 .

IMPLICATION .

’ [
s .

.As-ﬁemmove‘tbﬁarq a global society, Montanans -are greatly.
aifected,by what'happeﬁs'in the Rocky Mountain région,  the nation

and thé world. T

’

)

We must estabiish feciprocity within the region and nation.

Not only dﬁ we hire education peréonnei-from'outside our, state,

[y

we also supply educators to other states. Thus, to the extent

- - - -
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posoible,'ne.?hould attiie.for reeiprocity in teache{'prognapf'
[ i

/,( " R L.

accred1tat1ou, prafess1onal cert1f1cat1on and recert1f;cmt1on.‘ '
N . L 40 : TR . . E .
The State Board 0of Public’ Educatlon, thfough its: pOlle, and théxﬁ:

Office of_Public Instructhn,nthrough it<L$tructure and prectipe,
. . . _\‘/ . ‘ - & [s ’ o S

Y must reflect this interdependence,
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CONCLUSION ' , S | L

.

R ' Thg purpose. of th1s Issues Paper is to. ca11 aktenb{on to

.

P

critical needs7attendent with the energ1ng«1nf%rnat1on

~ technologies society, and to focus ‘the atte)tion of Mont{pa‘s

Ieaders‘ on the education system. Although “in this paper, we

’

focus prlnarlly on pub11c schools and teacher educatlon programs’

® - . -

in the university system, it should be apparent, that the issues
both directly and indirectly involve others with vested edué¢ation
interests, inciuding the citizens of our state.

InfOr-ation and background"for the '‘paper grew from
'attendance at the SLATE Conference (State Leadersh1p A331stance

for Iechnology 1n‘Educat1on) held 1n\He1ena, Hontgna, June 23- 24,

1983, and Ehe PEER Conference (Productivity = gffchency x
. T ) . - B .

w~

Effectivquss x geleyancy)'held at Sno;-ass, Colorado, July 27~

‘30, 1983, as well as from each individual author’s search of

current literature.
R ,
Rather tham prepare a scholarly paper full of figures,

footnotes, tables and citations, -the authors have chosen to,

prepare  a concise set of-otate-ents designed to stimulate

1

o

‘reflection upon and discussion of the issues and their implications

S
} ~ ‘ . LY ‘
by leaders 1in the state.
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