Tiz 2L

s

- SPONS 3GEﬂCY

ED 276 852 CE 045 934
.3§§§§§ McClelltnd, Jerry, Saeed, Fouzza
TITLE Adult Education and Vocational Education:
Implications for Research on Distance Delivery.
INSTITUTION Minnesota Univ., St. Paul: Minnesota Research and

Beveiopment Center for Vocational Education.

Minnesota State Board of Vocational-Technical
Education, St. Paul.

PUB DATE Mar 86

NOTE R ‘zp . - LD

PUB TYPE Information Analyses (070)

EbRS PRIgg MFGiIPCO;fgigsf§ostage.;;;w

DESCRIPTORS *Adult Education; *Delivery Systems ,*Dzstance
Education; Educitzonal Research; Needs Assessment;
Postsecondary Education:; *Rese;rch Needs; *Statewide

ooz : Pliﬁﬁiﬁg? *Vocational Edueatioh

IDENTIFIERS *Minnesota

ABSTRACT

- erature on vocatzonall and dzstance
educat:on was revzewed to i1dentify aresas neédzng research in order to
guide- deczszcns on the use of distance del:very in adult vocational
education in- nznnesotg. Literature on_ partzczpatzon in_and barriers
to participation in adult education was reviewed as was literature on
the clientele served_ﬁy adult vocational education, changes in the

e — = e e YT

workplace that have impinged on vocational_ eaucatzon, and the

- The Ixterature on adult[

currency of vocational education. The review of literature on_

distance education focused on works dealing with the following

tbpzcs' factors affecting learnzng, effects of distance. del:vary on
teachzng and teachers, conditions encouraging the use of distance
delzvery, ‘barriers to the use of technology, and etfectzvgness of-
distance dal;ve:y. The following were determined to be areas in whxeh
further research is needed: effect of interaction of learning tasks,

learners; and modes of distance delivery on_ 1earn1ng outcomes;

teaching behaviors that enhance student learning in a dzstance

—_ ¥ _ T « — — —— 5 — —

deixvery context; barriers to adults' participation in_ vocational

education that might be overcome. by the use of distance delxvsry,,
conditions and outcomes that justify the cost of distance delivery;
and characteristics of technologies used in education. A three-page
reference 1list concludes the document. (MN)

T Y Y  E R i A R R R R  E X X R 23 I 3 R X A R 3 X XXX 22 XL
- % Reproductions supplied by EDRS are the best that can be made *
®

from the original document. *
************************t******t************************t*******t*****

®




""ﬁﬁt“Eﬂueatmn and
Vocational Education:

Implications for Research

on Dlstance Delivery

5. DEPARTMENY OF EDUCATION “PERMISSION TO REPRODUCEJ’HJS
Office 6t Educational Ressarch-and Imgbvmnl MATERIAL HAS BEE N GRANTED BY
EDYCATIONAL RESO!.!RQES]NFORMITION

o e i

#7 This document_has been reproduced as

received from the person or organization ~ o | 1 ( e
ofiginatingit. - Ny -
O Minor changes have been made to improvo

reproduction quality

< Pamtoiveworopmomsmesiniedocy TG THE EDUGATIONAL RESOURGES
ment do not hecessarily represent official

OERI position or policy. INFORMATION CENTER (ERIC).”

:%\
Q\ Minnesota Research and Develepment Center
§ for Vocational Education

Department of Vocatlonal and Techmcal Educatlon

Unnversnty of Minnesota _




ADULT EDUCATION AND VOCAT!ONAL EDUCATION'

by

Jerry McClelland

Assisted by

Fouzia Saeed

Minnesota Research and. Beve]opment Center

for Vocational Education
Bepartment of Vocational and Technical Education
University of Minnesota

St. Paul, MN 55108

March 1986

W



Funding fc. this proaect was. provided by the

State Board of Vocational Technical Education,

the Minnesota Department of Education, and
the Bepartment of VOcationa1 and_ Technica]

Interpretations of the find1ngs described in

this report represent those of the authors,
and are not necessarily those of the State
Board of Vocational Technical Education, the
Minnesota Department of Education, or the

University of Minnesota.



ABSTRACT
The purposes of this report are to review aspects of adult education, vocational
education, and distance delivery and to suggest research which needs to be done
to guide decisions on the use of distance delivery fn vocational education for
adilts in Minnesota. The main question which bigaﬁizés this report is, "What
knowledge is needed to determine whether distance delivery can be used to pro-
vide ﬁiﬁﬁ quality vocational education for adults?® Five areas of research are

suggested: effect of interaction of learning tasks, learners, and modes of
1ééiﬁiﬁ§ in a distance delivery context; barriers to adults’ participatian in
vocational education that might be overcome by the use of distance delivery;
conditions and outcomes that justify the cost of distance delivery; and charac-

teristics of technologies used in education.
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INTRODUCTION

This paper presents a review of aspects of adu]t educat1on, vocational edu-
cation, and distance de11very. Top1cs related to the use of new techno]og1es to
improve the delivery of vocational education are suggested for study. The paper
is intended to point out know]edge which is needed to answer the quest1on, "Can
distance de11very be used to prov1de h1gh qua11ty vocational education to adults
in Minnesota and,; 1f so, how?"
papers ref]ect1ng both present status and future d1rect1ons, and interviews with
expertsa Because of the size of the 11terature in adu]t educat1on and voca-
tional educat1on, secondary literature in these areas was used extens1ve1y with

some references to pr1mary literature. Not on]y has there been re]at1ve1y
little research done on distance de11very, the techno]og1es themselves are
chang1ng so rap1d1y that the literature is not keep1ng up The paucity of per-
tinent literature on distance delivery resulted in considerable reliance on
interviews (referred to in the paper as personal commun1cat1ons) with prac-
titioners and leaders in their respect1ve fields.

In this paper the term "distance de11very" refers to prov1d1ng instruction
to learners who are at remote s1te Either a techno]og1ca1 device (such as a
computer) or an 1nstructor uS1ng some med1um (such as a television) prOV1des

instruction. A d1scuss1on of this and related terms appears in the sect1on on

distance delivery.
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ADULT EDUCATION

Adult educat1on consists of sustained de11berate, 1ndependent efforts to
learn on the part of adults (Tough 1971) and courses and other educat1ona1
activities organized by tsachers or agenc1es (Nat1ona1 Center for Educat1on
Statistics as cited in Cross, 1981) enéb1in§ adults to aéquiié kﬁdﬁiedge or
skills. Themes in adult education literature included in this section are par-
t1c1pat1on barr1ers to 1earn1ng, adults’ goa]s in 1earn1ng, and preferred ways
of 1earn1ng; Yhese themes develop a context in which distance de11very will be
discussed in a later section.

Much of adult education research is descriptive in nature and little is

exp]anatory. There is 51§6 little heory in adult education (Mez1row, 197i)

Part1c1pat1on

Partic1pat1on is one of the most frequent]y researched topics in adult edu-

cat1on (Rockh111 1982) and f1nd1ngs tend to fa]] 1nto two categor1es' extent
of ﬁértiéiﬁétion and demograph1c var1a51es associated with part1c1pat1on.
Estimates of adult participation in adult education range from less than 10% to
v1rtua11y a]] adults (Cross, 1081, chap. 3). If enrollment for cred1t or cer-

tification is equated with adu]t educat1on, very few part1c1pate in 1t, and 1f

deliberate, sustained effort is the cr1ter1on for inclusion, adult education is
near]y un1versa1 Between these extremes, if "organized learning" or "receipt
of 1nstruct1on” is the def1n1t1on estimates of part1c1pat1on rates range from

12% to 30% of the adult popu]at1on (Cross, 1981, chap. 3). Interpret1ng



flndlngs about part1c1patlon is further comp]icated by treating it as a dichoto-

mous variable (Rockhi]] 1982) In rea]ity, involvement in adu]t educat1on

tends to be relative, w1th more act1ve involvement at varylng times over the
11fésban; Most studies report that more adults express interest in par-
ticipating than actually participate (Rocknill, 1982).

Studies describing who part1cipates in adu]t education usually report
demographlc var1ab1es, and the demograﬁﬁic proflles are consistent acrcss stu-
dies for adults part1c1pat1ng in organized learning activities (Cross, 1981,
chap 3). However, the demographic varlables account for only 10% of the

variance assoc1ated W1th part1c1pation (Anderson and Darkenwa]d 1979)

great dlsparity EXIStS in the 1nvo]vement in eont1nu1ng educatlon of segments of
the popu]atlon situated at dlfferent levels of the social hierarchy" (Johnstone
and Rivera, 1965, p. 231) Amount of education is the demographlc variable
hav1ng the greatest 1nf1uenoe on interest and part1c1patlon in organ1zed
learning act1v1t1es, the more educatlon peop]e have, the more interest they have
in further edueat1on (Eross, 1981* chap; 3) Cross suggests that lack of
lnterest in educaticn is the initial barrier to part1c1pation among less edu-
cated adults. Those who are substantlally under-represented in adu]t educatlon
are the elderly, b]aek Persons persons who have not graduated from h1gh school,

and persons with annual incomes under $10,000 (Cross; 1981, chap. 3).

Barriers to Participation

In addition to the studles on who part1c1pates in adult educat1on, there has
been research done on why adults do not part1c1pate in educatlonal activities.

Most of the barriers to participation can be divided into four categories:



gmaﬁaﬁai; fagmmam, i-afafﬁiaﬁaaai; and c’ﬁs’ﬁdéifi‘bhai* Situational

can be eiigéeiéfe& by adults since they tend to §ive socially acceptable respon-
ses to quest1ons about part1cipat1on. Institutional barriers consist of all
those policies and procedures that exclude or discourage adults' participation
in educational activities. Length of the educational program, c]ass schedule,
arid str1ct attendance reQu1rements are common 1nst1tut1ona1 barriers.
Informationa] barr1ers refer to the failure of 1nst1tut1ons to commun1cate
information on 1earn1n§ 6566?fdﬁ1t1es to adults and *“he fa11ure of adults to
seek or use the available information. Dispositional barriers relate to values
and attitudes about oneself as a learner. They include concerns about age, abi-
i%ty to iééfﬁ; éﬁé energy.

What Adults Learn

The 11terature is qu1te clear about the pragmatic nature of adult learners.
Most who 1n1t1ate a 1=arn1ng proaect on the1r own do so to solve a prob]em or
because of their respons1b111t1es; rather than to learn about a top1c for
%ﬁf?%ﬁs%c ;éagaa;-’ (t’rasg; 1981, eﬁaa 8). Penland (éi‘fea in Ci*béé,’ 1981, eﬁ'arp.

descr1bed their 1earn1ng proaects to]d about "pract1ca1 top1cs éueh as home
repairs, job skills, homemaking, and driving. Coolican (cited in Cross, 1981,
chap 8) conc]uded in a review of studies that the most popu]ar 1earn1ng pro-

recreation, in that order.

Data regarding aduit participation in organized learning activities, such as
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courses; §u§§é§f similar pétterﬁs From most to least popu]ar subaect matter
categor1es include: oecupat1ona1 tra1n1ng, géﬁeral educat1on social 1ife and
recreation; persona] 1ife and fam1ly 11V1ng, and commun1ty issues (National
Center for Educational Statistics cited in Cross, ié@i) Vocational top1cs are
preferred over other top1cs by a W1de marg1n. Nhen asked why they are 1earn1ng,
the major1ty of adu]ts indicate that their reason is to get a new or better JOb
or to advance in their present one (Cross, 1981, chap' 1). However, the demand
for occupat1ona1 educat1on might be exaggerated by the present popu]at1on bu]ge
in the ear]y career stages (Arbe1ter, 1979)

Hoare (1982) suggests that in the future, vocational educat1on programs for
adults will revolve around Jjob real1gnment needs, know]edge and skill upgrad1ng,
and 1dent1f1cat1on of new areas of work. Some adu]ts will need vocational
tra1n1ng severa] times: On the other hand, Hoare ééhtibﬁs égéiﬁst dsiﬁé func=

tional competency as the only rationale for adult educat1on, because there is
a trend towards structiral unemp]eyment The econemy will not prov1de Jobs for

all adults whe want them, regard]ess of the1r tra1n1ng or exper1ence.

L

yive
H\ |
Pt



VOCATIONAL EDUCATION FOR ADYLTS
Aspects of vocat1ona1 educat1on which are relevant to the issue of deliv-
ering h1gh qua11ty vocat1ena1 programs te addits are d1s»ussed in the fo]]ew1ng
paragraphs. Included are ﬁiéjected clientele to be served, changes in the work
force influencing vocational education, and currency of vocational education.
In this paper no distinction is being made between post-secondary and adult
Vbcétibnéi edﬁcéti6n;

Glientele Served by Vocational Education

Chang1ng demograph1c characteristics of the nat1on are present]y affecting
and will eont1nue to affect the c11ente1e vecat1ona1 educat1on serves. The
Inf]uences, 1984) will continue to decline until the early 1990's, and the pro-
port1on of older adu]ts W111 cont1nue to increase. Yeung adu]ts of m1nor1ty
Béckéiéﬁﬁds will cénstitﬁté a 15F§er 66iti66 of the bé§ﬁ1ét16n, and by the end of

the decade nearly half of the labor force will be women {Future Influences,

1984)

Recru1tment of students in a]] post~secondary schoo]s will become more com-
Béfitive as the number of students traditionally served by them declines. In
add1t1on to trad1t1ona1 students, there will be an increa ’ng number of women,

QFdﬁﬁ ﬁeﬁﬁeis; and individuals for whom Engiisﬁ is a second 1aﬁgua§e (Gébﬁé,
1981; Greenwood 1982) in post-secondary schoo1s. The tendency for secondary
sehoo]s to requ1re students to take more math science,; and language classes

will limit their oppoftun1t1es to take vocational courses which will cause indi-

viduals to seek more occupational training at post-secondary vocational schools



(Future Inf]uences, 1984).

The pred1cted changes in the clientele served have 1mp11cat10ns for access
to vocational education. Edditabie access to vocational education is a major
challenge for the field (Gappa, 1981; Lew1s, 19?9) Enro]]ment patterns of men
and women (Gappa, 1981 Golladay, 1981) and of m1nor1t1es (Go]]aday, 1981) 1nd1-

cate that these popu]atlons are concentrated in certain vocational education
programs and are not distributed across fields. In her review of papers
addre551ng equity issues in vocational education, Gappa (1981) po1nted out
barriers to access for nontraditional students. Barriers 1nh1b1t1ng students’
efforts to enroll in vocational education can be characterized as socially
induced, 1nstitutiona1, and 1nd1v1dua1 Social barr1ers to sacceedlng in voca-
cial sﬁpport and programs Being designed for persons with middle class values.
Some vocat1ona1 educatlon personnel are unfam111ar with the needs of minority
students or are unW1111ng to serve them in appropr1ate vays: In spite of
problems surrounding equity; Gappa suggests that there has been a positive
attitude change about equlty, and leglslation has mandated equa] opportunlty for
vocational edueat1on for aii ﬁmerieans and spe61a1 programs for those tradi-
tionally under-served. Serving the needs of nontraditional students will cause
changes in services offered, such as flexible schedul ing.

Inst1tut10na1 barriers refer to d1ff1€u1t1es schoo]s have in prov1d1ng
programm1ng; Lewis (1979) identifies ava11ab111ty of programs (1n the
geographic sense) as one of the most pressing challenges for vocational educa-

tion. The cost of prov1d1ng programs in sparsely popu]ated areas is proh1b1t1ve

in some cases, and as some Job skills become more spec1a11zed and change more

1
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communities. The potential for using distance delivery to overcome these
barriers is discussed in the section on distance delivery.

Individual barriers arise out of learners' individual 1ife situations.
There is giaw%hg rééaghitiah that post-secondary vocational education clientele
must be served in more diverse ways to accommodate their needs and resources
(Dede, 1982; Gappa, 1981; Herschbach, 1984). For example, employed persons,
persons with physical disabilities, and parénts of small children may require
flexible programming to meet their needs. New communication technologies offer
possibilities of delivering highly specialized training in more diverse settings,
such as community and employment sites and homes (Dede, 1982; Harris-Bowlsbey,
1982; Herschbach; 1988); thereby minimizing constraints on adults' learnings
Wisconsin is presently delivering seven vocational courses using its educational
television network, cable television, and instructional television fixed-service,
and reaching new audiences as a result:

Changes in the Work Place Impinging on Vocational Education

Economic conditions in the nation and Minnesota are clouded by the national
budget deficit and the sluggish economy. Reduced exports and the increase of
some imports contribute to the economic problems of the nation and create less
étabiiity in employment. Tha rate of productivity growth in the U.S. 1ég§
behind much of the industrialized world. In the early 1970's, the increase in
the GNP per employee was only 8% in the US and was 38% in Japan (0'Toole,
Brousseau, and Ralston, 1979).

Changes in world demand for American products and rapidly changing tech-

nology will result in workers needing skills upgraded to remain in their jobs

14



perhaps 3 or 4 t1mes dur1ng the1r work lives (Future_ Inf]uences, 1984) For

example, not only is there a shift from manufactur1ng to high techhology
jobs for which tra1n1ng is needed, but also JObS in manufaetur1ng requ1re
workers to learn new sk1lls to use more advanced techno]ogy Large scale
changes in the work force are needed to increase the productivity of "knowledge
workers" and to improve the skills of their supervisors (Nickols, 1983).

Techno]og1ca1 innovations in telecommunications; computers, and robotics
W111 réquiré both sh1?ts in emp]oyment and upgrading of worker skills. As many
as 100,000 workers m1ght be displaced by robots by the end of the decade (Future
Influences, 1984) But 1nf1uenc1ng a much larger pert1en of the work force will
be human machine partnersh1ps (Dede; 1982): The machines will do the routine
functions; and the workers will do the more complex cognitive functions, such as
evaluating, synthesizing, and mak1ng dec1s1ons based on 1ncomp1ete 1nfermat1on.
Most JObS requ1r1ng little sk111 w111 be e11minated‘ a]though, as Dede points
out, there will be some except1ons in the service industries.

Predictions regard1ng new JObS differ. One po1nt of view holds that the
maJor source of JOb epen1ngs in the near future will be the replacement of

workers, not new JObS (Eutureflnfluences; 1984)' Swanson (1984) on the other

hand, po1nts out that 3ob creation in the nation has been vigorous since 1960,
supersed1ng that of other countr1es and is 11ke1y to eont1nue. Service
1ndustr1es, espec1a11y information services, are projectad to rontinue
replacing employment in ﬁaﬁd?aCtdriﬁé (Dede, 1982). The trend towards more
sma]] businesses 'ggests the need for vocational students to receive tra1n1ng

in bus1ness a]though the h1gh rate of failure of small business should be noted
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{D. Passiore, personal communication June 11, 1985) Vocat1ona] educators are
cﬁa11enged to detect trends in new Jobs qu1ck1y and accurate]y in order to pro-
vide timéiy trainfné;

Currentness o? Vocationai Education

vocational educat1on programs among the most press1ng cha]]enges for the f1e1d.
Questions regarding the use of distance delivery to improve the potential of
vocational educat1nn to respond to these cha]]enges arise. Can curr1cu1um up-
dates be fac111tated By commun1cat1on techno]og1es? Is 1t fea51b1e to prov1de
%n:sérvice education for instructors via distanCé déiiVéry? Can the use of new
Ehanges in the work p]ace (Greenwood 1982 N1cko]s, 1983) and chang1ng

téchnology (Eutureflnfluences, 1984) converge to increase the cr1t1ca1ness of

curriculum updat With the acceierating rate of change, the currentness o?

the techn1ca1 aspects of vocat1ona1 education is 11ke1y to become evenh more cri-

tical than at present; Sorenson (persona] communication, June 16 1985) notes
that rapid program expansion in areas such as laser technology; flexible manu-
factur1ng, and international trade must occur qu1ck1y at the same time that
other oééﬁpationél programs shou]d be d1scont1nued More empha51s on verbal
skills and computational skills in vocational curricula seems inevitable (Gappa,
1981) because of demands for more h1gh1y sk111ed workers and because more per-
sons for whom Eng]1sh is a second language are enter1ng vocat1ona1 schools.
Cioséiy related to corricoiom ﬁpdatiné is pérsonnéi opdatinﬁ. Today's
o]der teaching cadre is in its middle to late career stage. Findéng ways

to keep 1nstructors adm1n15trators, superv1sors, and gu1dance counselors

10
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(Harris-Bowlsbey, 1982; Lewis, 1979) current in tneir respective fields is par-
ticularly ?ﬁﬁékf&hi. Swanson (persona] communication, April 3, 1985) suggests
that vocational educators should be the soiirce of state- of—the art JOb prac-
t1ces. 0ngo1ng occupat1ona1 exper1ences in their respective fields might be
prov1ded for instructors (S Grossbach, persona] communication, January 4, 1984,
simulations and demonstrat1ons via d1stance de11very m1ght be exp]ored as ways
to help instructors to Leep pace with techno]og1ca1 advances.

It has also been suggested that an increased use of distance delivery w111
change teach1ng so that instructors w111 be manag1ng 1earn1ng rather than dis-

sem1nat1ng information (Eutureeinf1uences; 1984). If this is true, instructors

will need in-service education to learn how to develop and deliver training
materials using distance de11very (Harr1s-Bowlsbey, 1982)

Counse11ng adu]ts regard1ng vocational programs has 1mp11cat1ons for the use
of new technology: Currently; there is an Uhééiiéféétory ratio of counselors to
students, and adults seeking training more frequently will increase the strain
on counseling services: Computer-based guidance and information systems have
the potential to ease the demand. Such guidance systems are said to be effec-
tive because they are appea]ing to the user, are obJect1ve, hand]e massive

1982)-

Having pract1ca1 exper1ence on up-to-date equ1pment in vocational educat1on
is necessary to train competent workers but 1t is becem1ng more d1fficu1t for
vocational programs to afford the equipment. Communication technologies offer

the potential for simulating technical laboratories and field trips at nominal
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costs (Dede, 1982). Such experiences would not otherwise be available to learn-
ers because of cost, safety, or physical location (Herschbach, 1984, chap. 5).
Obsolescence of curriculum and instructors might be off-set by the use of

distance delivery.

12
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DISTANCE DELIVERY

Discussed in this section are factors affecting learning, effects of
distance delivery on teach1ng and teachers, conditions encourag1ng the use of
distance delivery, barriers to the use of diétence de11very, and the effec-
tiveness of distance de11very. F1rst, a clarification of two key terms is pre-
Séhtéa*

Terms related to distance de11very are varied and used 1ncons1stent1y in the
11terature and by pract1t1oners. Def1n1t1ens of terms vary as well: The con-
vent1ona1 use of the term "eaucat1ona1 techno]ogy" referred to the media or
devices used by instructors in their teach1ng (Herschbach 1984). Examp]es

1nc1uded proaectors, b]ackboards, f11p charts, etc. More recent]y, the mean1ng

tétiaﬁ, and management of the instructional process which includes and goes far
beyond technological devices.

"Distance delivery" refers to instruction being provided while the instric-
tor and learners are at different locations. Two significant dimensions emerge
in sorting out these and other terms and meanfngs (C. Dede, personal com-
munication, June 34, i§§§); One difension focuses on 1earners receiving
instriction at a site convenient for them. When learners are at sites removed
from the instructor, technological devices such as te]ephones and satellites
can be used in the 1nstruct1ena1 precess. The ether dimension focuses on
images and sounds of a person who is brbvid?hg the instruction. A computer is
an example of a device *i~h prov1des instruction to the learner, in contrast,

an inscructor (3 voice an: image can be conveyed to the learner by television.

13
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For the purposes of this paper, the term "distance delivery" refers to pro-

viding instruction, either by a technological device or an instructor via some

management of the instructional process. "Technologies used in education”
refers to mechanical and electronic devices éppiied in instructional proeééSésa

Factors Affecting Learning

Research has provided a great deal of information abuut the learning process
and the factors that influence learning (Lipson, 1984). Now that the new tech-
learning? There are four factors regarding the use of technology for instruc-
tional purposes that warrant examination: mode of delivery, content, message,

and the learner. Ea~h of these contains a number of variables which influence
the effectiveness of an educational program (Béféé; 19805;

Mode of delivery. Mode of delivery refers to the technology used to

transiit that which is to be learned. There are unique differences among the
ways knowledge can be presented: it can be in audio form; video form, or both;
and it can be Tive or recorded (Hooper, 1982). The mode of delivery determines
some of the parameters of the content that can be presented and learners' access
to it. Each technology has its unique strengths, such as television reaching a
large audience and computers permitting students to control their own learning
pace (Solomon, 1976).

questions of access, the target audience, and available resources: Some media,

such as radio or television, would provide access to most learners in a

14 S




geographic area--in contrast to computer-based delivery which would be ta’rgetéd
to a more specific audience and would have 1imited penetration. The influence
of the qua11ty of production on the effectiveness of courses broadcast via tele-
vision cont1nues to be debated (Bates, 1980), even after cons1derab1e research
on the top1€. Us1ng dramat1c 11ght and sound effects, elaborate sets, and make-
ﬁb on instructional television is a controversial issua. Many practitioners
think of 1nteract1ve 1nstruct1ona1 te]ev1s1on as an exten510n of the c]assroom,

d1fferent from conventional classes. Others argue that each techno]ogy shou]d
be exp101ted more fully to find better ways of teach1ng, and therefore, more
elaborate productien is necessary. t1tt1e ev1dence exists regard1ng the effect
on learning of the quality of production in media other than television and
film.

Content The next set of factors wh1c“ can 1nf1uence the eff1cacy of tech-
no]ogy in 1nstruct1on re]ates to content or knowledge to be conveyed Soloman
(1967) argues that one medium may be better suited to a part1cu1ar kind of con-
tent wh11e another may be better for other content. For examp]e microcom-
puters mIght be appropr1ate to teach h1gher order th1nk1ng sk1lls, like advanced

math, whereas the 1nteract1ve v1deod1sc is better su1ted to teaching complex

psychomotor sk111s like engine repa1r and surgery (Dede, 198/) However,

through any medium with equal effectiveness. Liﬁson (1984) states that most of

today 3 d1dact1c 1nstruct1on can be taught via distance de11very as well é’ it

research on effectiveness in their arguments, results of studies indicate

15



generally that there is 1ittle or no difference in learner outcomes when various
media are compared (Herschbach; 1985, chap. 5). Issues regarding effectiveness
are reviewed in later sections:

Message. A symbol system is used to encode a message so it can be com-
minicated (Soloman, 1976). The symbolic system is the factor most specifically
linked to media and is considered more important than the influeace of mode of
delivery or content to be conveyed (Bates, 1980). Content, such as facts or
concepts, and presentation style, such as stories and metaphors, are not media-
dependent for transfer of meaning. But symbol Systes are associated with par-
ticular media. The greater the variability for a symbol system; the more
levels of meaning it can potentially carry. For example, television can présent
a very wide range of symbol systems such as written and sﬁekéh language; niri-
bers, and music {Bates, 1980). 1In order to increase learning when using tech-
nological déVfCés, it is important to understand the unique differences among
these aspects of media.

Learners. The learners and their learning environments also influence the
choice of technology that might pe used. As indicated earlier, adult learners
are motivated to learn by their specific needs. Becaiuse media provide a variety
of symbol systems, individual learning styles might be supported by different
combinations of technologies in educational programs. Cross (1981) not only
suggests that learners have different learning styles, but that they also differ
in their experience with media and ability to learn from media. Data from the
1970's ind cated that although adults considered television to be an important
learning resource, few appeared to have used it while trying to learn on their

own.



Effects of Distance De11very on Teach1ng4and Teachers

The effects of techno]ogy on educat1on is less thar was expected a few years
aga. The introduction of m1crocomputers, v1deod1scs, instructional te]ev1s1on
f1xed-serv1ce and other 1nnovat1ons he1ghtened expectat1ons in the educational
commuu1ty. Herschbach (1984 chap 3) states that the use of new techno]ogy is
much less than has been pred1cted and that technology cannot meet the demands
for cost reduct1ons, increases in the product1v1ty, and qua11ty of instruction
piacéd on it. The potent1a1 of the newer technologies in education far exceeds
the ab1lity of the field to use it: Accord1ng to Herschbach, a pr1mary reason
for the gap between potentia] and actua] use is the h1gh cost of the techno]ogy,
wh1ch will be discussed in a later sect1on on barriers and the use of tech=
nelbgy. Re]ated to cost is the low usage of technoiuygies wh1ch scliools have
a]ready acqu1red Schedu11ng prob]ems, 11m1ted number of users, lack of soft-

ware, and ma1ntenance problems contribute to equ1pment be1ng used 1nfrequent1y,

wh1ch in turn makes equ1pment expens1ve on the basis of per student or per hour
usage. The situation in vocationa] education is exacerbated by its student
population being split out into several areas of study. Instructional materials
are typfcaiiy reiatéé to 6niy one occupational cluster; and they become outdated
quiékiy;

Few teacher preparatibn programs provide systematic, in-depth study of the
app]icatibns of techno]og1es in education: Education of both pFé;service and
in-service teachers needs to be expanded to include the use of new tecnno]og1es
(0ff1ce of Techno]ogy Assessment 1982 chap. 1) 1f more benefit from them is to

be rea]izede Educatcrs who can create 1nnovative, functional, effect1ve soft;



chap. 4). Increasing the use of these new devices seems highly dependent on the
production of Software. (In this paper software refers to materials developed
for use with computer, v1deo and audio technoiogies, such as computer programs
and Vidéotapés)'

As 1nd1cated earlier, the role of teachers may change from disseminating

information in conventiona] c]assrooms to one of management of instruction, with

much of the instruction be1ng done by technoiogicai devices. Harris-Bowisbey
(1982) suggests that in the past effective 1nstructors were 1nterested in
working face to face w1th students and in using persona] communication skills.
Rewards in teaching, and perhaps even the motivations for entering teaching,
might charge if there are substantial eﬁaﬁgés in role. Herschbach (1982, chap.
5) suggests that increasing the use of technologies might result in depro-
fessionalizing teaching as the emphasis on management of learning and tech-
no]ogicai devices increases. Although experience with computer-assisted
iearning has 1nd1cated that computers have not caused a reduction in the number
of teaching JObS; some educators continue to voice concern abcut a possible
decline in the number of jobs for teachers resulting from an increased use of
techno]ogy.

Because of the high cost and iabor-intensive nature of software development,
production of software tends to be centralized and distributed to large segments
of the educational community. This resuits in the centralization of curricuium
to some extent, which in turn resu]ts in standardization of instruction. Under
some conditions; such as trainin§ empioyées in different plants or offices
to compiete tasks in the same way, standardization of instruction wou]d be

high]y desirabie. However, the uniqueness of learners, teachers, and local JOb
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characteristics might not be accommodated entirely satisfactorily by materials
developed centra]]y.

One other character1st1c o? med1a that shou]d be noted is the pass1ve or
interactive mode of the learner when eagagéa with the tééhndiééy (Uffiéé of
Techno1ogy Assessment, ;982 chap 5) Instructlonal te]ev151on, fbr examp]e, is

the control of the medium and the presentatién of content is the primary goal.
The learner cannot adaust the pace, ask questlons, or control the stimuli. In
contrast, interactive instructional systems, such as cemputer-ass1sted learnlng,
present information and allow the learner to control aspétts of 1earnin§ by
commun1cat1ng with the system. This approach is more adaptfve to the learners'
needs and can individualize 1nstruct10n more than pass1ve systems.

Eond:tlons Encouraging the_ Use of Dlstance Del;very

The potent1a1 of new techno]ogles to deliver education to learners in more
satlsfactory ways 1s, perhaps, the most cempe111ng reason fbr its adoptlon.
Distance de11very is well su1ted to prov1dlng genera] education to a dispersed
population and specialized education to small populations (Office of Technology
Assessment 1982, chap. 5). Some aspects of vocational education can be con-
sidered genera] to a sizable vocational education popu]at1on, a]though occupa-
tional content is hiéhiy spééiaiiiéd; There is an éipanding adult pppuiation
emp1oyment and other respons15111t1es (Gross, 1981, chap 1). Conventional ways
of serving their needs is not entirely adequate. Distance delivery can ease the
demands of tlme and travel for learners and might eliminate the threat of

c]assroom part1cipation for some adu]ts (0ff1ce of TechnoTogy Assessment, 1982,
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chap. 5): The number of adilts served is profected to increase with wide scale
use of distance de11very (office of Techno]ogy Assessment 1982, chap. 5,
M111er 1982, Harr1s Bow]sbey. 1982)

The new technologies offer new and possihiy better ways to deliver some con-
tent to learners. Simulations and other learning activitfes too costly or
dangerous for learners to experience first hand can be accomplished using
appropriate techno]ogy (Bff!ce of Techno]ogy Assessment 1982, chap: 5). For
examp]e, some of the newest processes in fiber opt1cs are 1mposs1b1e to teach in
ava11ab1e, but a “v1deotaped field trip" can prov1de opportun1t1es for students

to become aware of current 1nnovat1ons; B1stance de11very m1ght encourage the

tra1n1ng packages that m1ght be sold or leased to compan1es wi thout 11nk1ng the
materials to student enrollment (B Sorenson, persona] communicat10n June 10,
1985) Th1s might enhance the eff1c1ency and relevance of the tra1n1ng. Other
v1d1ng 1nstructors an opportun1ty to work w1th experts to produce software and
by observing master teachers (Ha]e, persona] commun1cat1on May 1, 1985)

Some sources (C. Dede, persona1 commun1cat1on, June 4 1985; Harris-
Bow]sbey, 1982; Herschbach; 1984, chap 5, fo1ce of Techno]ogy Assessment,
1982 chap. 5) indicate that technolog1es can increase the product1v1ty of
teachers. Add1ng a few students to te]ev1s1on classes ¢ or teleconferences
increases the cost of instruction Tittle or none. So the emergence of new tech-

no]ogies might make it poss1b1e for vocational educat1on to maintain or 1mprove

the qua11ty of education at the same t1me that there are demands for 1ncreased
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product1v1ty and dec11n1ng fiscal resources for education. However, this view
is not held by all. The issue of cost-effectiveness is discussed in a later
section in this paper.

The new technoiogies a]so offer the p05515111ty of 1mprov1ng aspects of edu-
cation. tipson (1984) emphaSizes the importance of procedural iearning in voca-
tional education and the potential of new techno]ogies to provide it.
"Sophisticated eompater simulations, espeCiaiiy when combined with visual sup-
port from a videodisc; allow more trials, more systematic deveiopment; and more
training or training u51ng actuai equ1pment" (p 7). The new techno]ogies
also make 1t p055151e to individualize learning by a]]oW1ng the student to
contro] the pace time, repetition etc. of iearning act1v1t1es, as can be done
with computer assisted 1nstruction and v1deo tapes. Beiivery of vocationai edu-
cation via te]evision has had a very positive response from learners in
Wisconsin (B. Sorenson, personai eaanan%&&tiani June 10, I§85§

staff. In occopationai fields that are emerging or changing rapidiyi technoiogy
might be used to amp]ify the instruction of the few well- quaiitied teachers.
Where there are sparseiy popu]ated areas, instructors might include in their
classes learners in remote sites via telecommunications.

The last factor encouraging the use of distance deiivery to be noted here is
the inereasing power and sophistication of the techno]ogies. Artificial

inprove the quality of vocational education if it can be harnessed. And the
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linking of telephone, computer, and video technologies opens enormous potential

for improving instruction (Herschbach, chap. 5 and Office of Technology
Assessment, 1982, chap. 5): Costs continue to decline at the same time as the
friendliness and power of technbibgiéé are iﬁtﬁéééiﬁg (Forman, 1981).

Barriers to the Use of Technology

The barriers inhibiting the implementation of distance delivery can be
classified in the following general categories: financial, availability of
hardware and software, technical and theoretical information, and acceptance of
the technology:

Financial barriers. Financial barriers are among the problems mentioned

most frequently in the literature and by practitioners and include the cost of
hardware, software, maintenance (particularly of the more advanced electronic
éﬁﬁiiﬁéﬁf); and to some extent staff EéVéibﬁﬁéﬁf; The initial investment in
hardware is high, inhibiting institutions' introduction of new technologies

bt Hooper (1982) suggests that in the futire the cost of computers will be so
low that they will be ébéiiéﬁié in most schools and homes.

Of hundreds of citations on the effectiveness of computer-assisted learning
in edicational 1iteratire, only six report cost data in any form (Lewis,
Dalgaard, and Boyer; 1984); the paucity of cost data is typical of the litera-
ture for all technologies used in education. Lewis et al. (1984) identify
hree conditions under which eémpﬁééf:assisiéé learning (as well as other tech-

nologies) can be cost-effective: computer-assisted learning costs the same as
conventional instruction but results in higher achievement in the same amount of
instrictional time; it results in students achieving at the same level but in

less time; or, it results in an increase in student-teacher ratios, with
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achievement at the same level as conventional teaching. These authors point
out that in instances where costs of u51ng technologies in education are
calculated they are usual]y understated because the va]ue of factors, such as
Herschbach (1984) argues strongly that new technologies are add-on expenses
and will not, in most cases, lower the cost of providing edicational services.
He states that the new technologies proBaBiy will not replace teachers, but will
currently used the technologies will not reduce educationai costs or increase
teacher productivity. Low usage compounas the cost barrier. Computers;
interactive instructional television, and other devices are used relatively few
hours of the day, week, or month. Either the number of learners or the amount
of t1me learners use the techno]ogies must be increased substantially to
approach cost-effectiveness There are other more immediate and less cap1ta1-
intensive ways of reducing costs, no matter how inexpensive the technology being
used (Kincaid McEachron, and McKinney, 1974) For example; using parapro-
fe551ona1 staff where possib]e or increasing student-teacher ratios will reduce

costs more qu1ck1y and with less risk The arguments of proponents and critics

Hardware and. software. hvailability of high qua]ity software is the most

communication Juné 4 1985 HerschBach* 1984, chap. 6; Miller, 1982; Office of
Technoiogy Assessment, 1982, chap' 1). Under]ying this problem is a 1ack of
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Software development is costly and time-consuming, and there are few educators
skilled in designing it: Presently, educators and students are not rewarded for
using distance delivery (C. Dede, personal communication, June 4, 1985).

Unti] incentives for 1mp1ement1ng the techno]ogies are sufficient, little éhéhge
to implement their own in-house education programs depends; in part; on how
quickiy vocational education develops software (and the attendant instructional
sy ems) that W1]] be tai]ored te the needs of learners. If vocat1ona1 educa-
tion does not f111 the gap, she suggests that the private sector wi]]

Having sufficient hardware in locations where learners have access to it is
préhiemetic and is, of course, part]y a financial prob]em. Computer hardware
and software compat1bi]ity continues to be a s1gnificant barrier. Se]ect1ng
hardware is difficult because of the many choices of systems to be used in deli-
vering education, the diversity of equipment, and the rapid changes in tech-
no]ogy;

Technical and theoretical knowledge. A lack of technical and theoretica:

know]edge is a barrier to the implementation of technologies in education. Not

on]y is there a lack of know]edge about deve]oping software to promote learning,

as indicated above, but many instructors do not understand how to use the new

techno]ogies. Further, 1ittle is known about integrating these new ways of

learnihg into an overa]] plan. The more powerfu] techno]ogies, such as artifi-
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atte’et both the inStitution and learner negatively (Office of Technical

Acceptance of technologies. ?he last barrier to be highlighted in this

section is acceptance of new techno]ogies. There is a natural tendency for
organizations to resist change. Misconceptions about the use of technology
1imit innovation and threaten teachers’ 3ob security and status (iuper;
Skerritt, 1984) Instruetors are not 1nc11ned to use techno]ogies that require
substantiaiiy more preparation time and it is difficult to provide 1nstructors
and learners access to technologies that are easy to use (Herschbach 1984

chap. 5). Some policies, such as funding, 1nh1b1t the appiication of tech-
noiogy; For examp]e, 1nstitutions and teachers typically receive more financial
rewards for teaching students "on campus® than at a distance (C. Dede, personal
communication June 4, 1985)

Effeetiveness of Distancemﬁellyery

Herschbach (1982 chap 2) states that although there is considerable
iiferature regarding the use of techno]oqy in education, 1t shouid be
interpreted with cautionf Much of the literature about the effectiveness of
media lacks rigor and specificity.

Generally, it appears that one mode of distance deiivery is not substan-
tive]y superior to others or to conventionai teaching nethods (Ciark 1983;
Neither are the new technoiogies judged to be poorer in learner outcomes. E]ark
(1983) states that the current evidence suggests that media are vehicles which
deliver instruction but do not influence student achievement. Rather, the

methods being employed by the media infiuence 1earning.
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Computer-assisted learning (CAL) lends itself to distance delivery, but to
date it has been used primarily in teacher-lead classrooms or laboratories which
extend tradit1ona1 c]assroom 1nstruct1on. Because of its potent1a1 use in
distance delivery, discussion of CAL is 1nc1uded here; Stud1es at the elemen-
tary school level cons1stent1y indicate CAL can 1mprove achievement scores;
but, stud1es focus1ng on secondary and col]ege levels resu]t in less clear find-
ings regarding achievement scores (teW1s Dalgaard, and Boyer, 1084). Several
stud1es of computer -assisted 1earn1ng with e]ementary, secondary, and co]]ege
students 1nd1cate computer1zed instruction shortens the t1me requ1red to learn

Cohen' 1980 and Hall, 1982)’ However, some evidence (Herschbach 1984 chap. 6)

1nd1cates that adu]ts who used the PLATO computer instructional system had

adults in traditional classes. The research data 1nd1cate that computer-
assisted learning results in learner outcomes similar to those of other instruc-
tional methods.

Most of the research done on visual media has been done on instructional
television ard films. The extensive research done indicates there are no sigﬁi-
ficant differences in learner outcomes when comparing these media and conven-
tional teaching methods (Herschbach 1984 chap. 6) Much of the research on
instructiona] television has been done with pre-schoo] and e]ementary schoo]
learners.

Little féééafén seems to have héén aaﬁa on audib technoiogies uséd alone.

post-secondary education and has been evaluated as being similar to conventional
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classes in learner outcomes. Schramm (1977) conciudes that combining audio tapes
with print materiais can be very effective: Audio technoiogy can be par-
ticulariy he1pfu1 to both 51ght-1mpa1red and il-literate learners. Very little
research has been done regarding the effectiveness of other media, sueh as
interactive videodisc, interactive edueational teiev151on, and videotext.

The Foiloﬁiﬁﬁ conclusions might be drawn: there are no substantive dif-
ferences in achievement or cost-effectiveness among the technoiogies and conven-
tionai nethods of teaching, the technologie are not being used appropriately
50 no differeﬁees emerge; or there are differences; but the research has not
detected them. Perhaps the Ffirst conclusion is premature and should not be

embraced yet, since the period of experimentation and adoption has been re]a-
tiveiy short for the educationai community If, over time, no differences are
found, educators will have to decide whether "no differences” is a hasis for
adopting or reaecting the use of techno]ogies.

The second cone]usion. that the devices are not Being used appropriate]y,
bears more consideration. Dede (personai communication. June 4, 1985) points
out that effective use of techno]ogies requires a reconceptuaiization of
instruction. Conventiona] ways “of teaching. such as lecturing, will not fully
utilize the potential of the technologies. More development work is needed in
order to expioit he unique capabiiities of the various technoiogies.

The research on technoiogies in education eomp]eted thus far has not been as
fruitful as educators might like: Much of the research has focused on the
medium rather than instruction or 1earhihg For the most part the research

and conventiona] classrooms. Herschbach (1984, chap. 4) suggests that research



should focus on the interaction between the instructional design, learning task,
and learner. Sich research might result in more useful explanations of why dif-
ferent media might be better suited for a specific learning task. If fore were
known about the unigque qualities of different technologies, educators could
design learning strategies using a mix of methods of teaching and technologies
that would more effectivel y promote learning. The greatest benefits from tech-
nologies in education are thought by some (Office of Technology Assessment;
1982, chap. 5; Miller, 1982; Herschbach, 1984, chap. 4) to be in combining

different technologies and in combining them with conventional teaching.
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SUMMARY AND RECBMMENDATIQNS FBR RESEAREH

Depending on the definition of adult education, between ten percent and vir-
tually all adults en§a§e in adult education each year. The more years of formai
education compieted the more iikeiy an aduit is to part1c1pate in organized
adult education programs: Those who are under—represented in adult education
programs are the elderly; minorities; poor, and persons who have not compieted
high school. Time, cost, location of residence, institutiona] poiicies, infor-
mation about adult education, and attitudes about one's se]f as a learner are

barriers that inhibit participation. Adu]ts are pragmatic about iearning and

The number of traditional students to be served in vocational education is
projected to continue declining, but it is likely that more minority students,
more woen, more persons with special needs, and more older adults will continue
to enter vocational education programs. Job requirements will be changing so
rapidiy that more workers will be retooiing more frequentiy. Retraining the
work force inereases the demand on vocationai education. The iaﬁidity with
keep instructors, curriculum, and eouipment current.

Distance deiivery might increase the eapaeity of vocationai eaucation to
serve the needs of adults for job training. The new te;hnoiogies could enzble

instructors to improve instruction and to teach iearners who face constraints



potent1a1 and actual usage is very great. Instructiscn and 1earning have not
ehanged appreeiabiy. Barriers 1nh1b1t1ng the use of new techno]ogies in educa-
tion include their cost; availability of software; and ééeeitihée of tech-
nologies and skill in using the technologies. Research on the &f ficacy of
distance de11very genera]]y 1ndicates that as it 3 presently used, it is no
better or worse than conventionai classroom teaching However; the research has
been somewhat restrictive rééérdihé the dﬁeétidhs that have been studied, the
technology that has been investigated, and the populations that have been
studied.

Recommenaatlons fbr Research

What knowledge is needed to determine whether, and how, distance deiivery
might be used to previde high-quaiity vocational education for adu]ts in
Minnesota? Below are four research areas that could provide needed information
to answer that question.

How do learning tasks; learners; and. teehneiegies e
interact to affect learning outcomes? As stated, this is

a broad area of research requiring a series of stuaies,

and it 1s a complex phenomenon to study. Software could

be improved if therz were a better understanding of the
interaction of properties of technologies (such as
interactive and passive characteristics) uith facters =

psychomotor skills; and various types of é&ﬁtéﬁt. 1f tﬁe

adult learners in vocational education are becoming more

diverse, as is predicted, more needs to be known about
the fnteraction between distance delivery and learning
styles, learning skills, learning tasks, and motivations
for -learning. -Because most of the: technologies can
individualize learning,; research should focus on how ;
individuals learn; rather than how groups learn. . Inroads

in this area seem necessary to effect more precise-

conclusions than "no significant differences" among media
and to enable practitioners to apply the technology.

What teaching behaviorsﬁenlance student iearning whe

telev1s1oﬁ) or ﬁﬁ‘h a'dev1ce (su‘h as a compyte;)
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deiiversggartfof the instruction? For examp]e, when
using interactive television, what teaching materials
enhance learning? How might teachers interact with
learners in remote locations? How does interactive
television affect the time learners spend on learning

tasks? When combining conventional teaching and

computer-assisted instruction, what teaching behaviors

encourage adult learners to complete courses and what

behaviors help learners integrate knowledge learned in
different modes? Knowing what behaviors support learaning
when using distance deiivery would give direction for
pre-service and in-service education of instructors. At

present; vocational instructors of adults have little

more than experience in conventional classrooms and
intuition to rely on as they try new ways of teaching.

Which barriers faced bf,adu]t learners can be overcome b)
the use of distance delivery: 1Yo date, there is 1ittie
evidence that new techrsiogies alleviate time; travel;

informational, institutional, and personal constraints

faced by adu]t learners, although the claim seems

Togical. It is not clear what impact delivering
education at work sites and homes might have on
education, work; and family. As technologies are
integrated into_educational programs, participation of

both: traditional and previously under-served populations

should be studied.

Under what conditions and for what kinds of outcomes does
the use of various technologies justify their costs?

This research should not simply compare costs and

learning outcomes of technologies and éenventiona]

teaching. Focusing on these comparisons encouracgs the

use of standard learner outcomes rather than seeking ]

improved conditions for learning complex knowledge and
'skiiis.; A frame of reférence is needed to indicate when

conventional teaching and distance- de]ivery is pre?erred

or_acceptable. _The cost of technologies is among the

pressing practical problems facing vocational education

and is the dominant factor for some of those who are

deciding whether to implement new technologies for
delivery of vocational training.

A final suggestion regarding research needs in the area of distance de]ivery
in vocationa] education emanated from an advisory group which discussed issues

related to this paper. (See the Appendix for the list of persons participating
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in advisory groups). Leaders in vocational education in Minnesota would benefit
from a macro-level survey of techno]ogles used in education. Technologies used
in d‘stance de]ivery, such as computer- a551sted 1earn1ng, teleconference, and
interactive television would form one dimension of a matrix. 6haracter1st1cs of
technologies such as the following would form the second dimension: individual/
group learning;, pass1ve/active nature of learner response, hardware availabi-
lity, cost of software and hardware, anci]]ary costs, 1earn1ng sty]e, and
flexibility of delivery modes. The catééériés a16n§ both dimensions should be
extensive if not exhaustive. Where catégories intersect and the cbntents of

thé cells are known, the know]edge could be ind1cated For examp]e, in the cell
where “cbﬁﬁﬁter-assistéa 1earnin§“ and “iﬁ&iii&ﬁéi/é?éﬁb learning" intersect,
the capacity of the computer to individua]ize 1earn1ng would be expllcated.

Data from research literature, elementary and secondary schools in M1nnesota,
and experts would be sources of information for ﬂeve]oplng the matrix. Cells in
the matrix about which little is known, but are thought to be important in the
pianning and impiémentatibn 6? technologies in vocational education, would pro-

suggestéﬂ anve is comp]etea However, limited know1edqe about the potentia] of
the technologies encourages unrealistic expectations; waste of resources; and
poor practice. There is a sense of urgency regarding knowledge about the use

distance de]ivery.
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