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_ ABSTRACT

.

: Thlt study reviewed the use of electronic data proce351ng

N

(EDP) by Canadian apprentlceshxp administrations, thh a v1zw

to establzshxng a rational basis for decxdxng the dlrectxon,

Al

nature, and extent’' of a Gommitment ‘to EDP by the Apprenti-
ship and Trades Cert1f1cat10n Branch of Alberta, and sim1'%§
organizations who consider usi:l this technology.

The use of computing by t .appren;iceship organizations
i -
Qz,Baitish Columbia, Ontario and Quebec was studied by a team
. ' PR 1
of three researchers using interview technique. Personnel

in each of the-. organlzatlons from clerks to senior managers

.
were ;\ked to report on their experience during development

[
implementation and operation of computer systems to support

administration.

The study concluded that a move to use EDP was a major
-

changé for an organization yet there was_po-~formal effort to

r

manage this change. Such a major change should be attempted
. o' ' N
during a period of organfizational stability if possible.

o

The systems under study-were better described as “qﬂe&-u

ical informatian systems" rather than "management information
. N\

systems'. An epistemological fodel is presented in order to
resolve terminology conflicts and to provide a base for more
realistic expectations about the potential and limitations of

) f

EDP idformation systems.
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DATA PROCESSING AND CANADIAN APPRENTICESHIP ADMINISTRATIONS

CHAPTER 1
INTRODUCTION .
Background . -

While the concept of apprenticeship stretches back
through the guilds of medieval days iﬁto antiquity, the ori-
gins of what has been termed '""'modern apprenticeship' are the
result of an industrial society. For Alberta specifical}y.
the passage of the Tradesmen's Qualification Act in 1936
sfgnaled the géginning of government involvement in the
standards and proficiency of trades people (Department of
Labour, Ottaws, 1957, p. 9). Provincial governments provided
the vehicle for the subsequent centralization of trade train-
ing administrafion.

In 1944, the Dominion Government offered financial in-
centives to the provinces which were willing to share appren-
ticeship costs. The Alberta government in accordance with
the Dominion Apprenticeship Agreement, p?ssed The Apprentice-
ship Act which conformed to the standards established by the
senior level of government, and the Act was proclaimed 1n
1945 (DA&partment of Trade and Industry, Edmont%n, 1954, p. 2).

Alberta joined the rest of the prdvinces, excepting
Quebec and Prince Edward Island, in bilateral apprenticeship
agreements with the federal government in 1945 based on the
concept of equal cost sharihg to cover ”ampng other item;,
salaries of instructors, materials, supplies and training

allowances for apprentices in full time classes'". (Department



of Labour, Ottawa, 1946. '76) Qf the $10,000 allocated to
Alberta, $3,123. 90 was claimed for the program which had a-.
registered apprentice populption of 382 (Department of Labour,
Ottava, 1946, p. 78). | '

Under the leadership of the first Director of Appren-
ticeship, Mr. J. P. White, Alberta had a program which ranied
second 1n siz; and funding only to Ontario, consistently over
the perfod of time 1945 - 1965. Registration figu}es reported
by the Director of Technical and Vocational Training in

“Ottawa indicate the enrolments increased from M49 to 1959
while they hit a plateau- from 1959 to 1965 (Department of
Labour, Ottawa, 1949 - 1969).

Apprentiéeship populations continue to grow with the
1976 figure for Canada (excluding Quebec) at 74,129, up 10.6%
from the bpre'vio.us year (Department ?f Manpower' and Immigra-
tion, 1976).

The apprenticeship system as an administrative entity
has much i1n common with institutionally focussed educational
systems in the following kinds of activities:

a) registration of clients

b) scheduling

¢) development of measurement instruments

d) administering evaluation

e) keeping of records:

.

f) reporting of results

g) certifying
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However, there gre some Bajor differences between ‘
institutiona] and apprenticeship approaches j ) loargta;. The
historics) roots of npﬁrontlceship are.non-academic, and are °
dtiented to Practical skills with most of ‘the learning occur-
ring on the "job. The learner’ to master ratio is much lower
than 1n traditional Institutional settings, Co-operative
Involvement of , diverse §roup of government afy non-govern-
Meént organizations is also ; rule. Labour organizationms,
management representatives, employer Sﬁbups, ;dvisory groups,
training institutions (public and private), and departments
of manpower, education, advanced educatxon. and labour a}ll
have an interest and a stake n ipprenticephip.

Apprenticeship Qrganizations provide a service function
to this wide spectrum of 8roups, whldlhe at the same time
attemp(ing to serve the indxv1dual,n¢§ds of the apprentice.
The admlnistrat[on of these Systems has divrect and an 1in-
direct impact on the livelihood and Career status of a

’sxgnxficant segment of the workforce, e.g. through the legis-
lation of wage rates and apprentice to Journeyman ratios
(Alberta Gazette, 19°").

The Apprentlceship and Trades Certification Branch in
Alberta can be viewed as an organi:zation wjth administrative
responsibilities somewhat like other educational orbaniza-
tions. But it would be an over simplification ¢o take the
educational administrative Computing services of a school
board for example, as a mode] for procedures In an appren-

ticeship program.



As Hentschke (1975) points out, not only i there ‘a
difference between educational administrations and other
organized enterprises, there are differences among educational
Torganizations themselves in "terms of size, type dfvstudent
ser;ed, etc." He goes on to say that "fachrs like these can
.indicate in a general way whether a cgmputer-based informa-
tion system is likely to be implemented.’' (p. 445).

Objective of the Study

These differences contribute to complicating the normal
educational administrative roles outlined above. The comb1 -
nation of these complications and the increasing apprentice-
ship populations has given rige to the use of data processirg
by some apprehticeship %hmidistrations. The'purpose of this
study 1s to document the experiences of these organizations
"in order to review Fhe deQelopmsnt process and current statu;
of data processi?g systems presently opgrational in this area.

(3

General Statement of the Problem

The pressure of continuing industrial development in
Albe}ta in combination with the success of the '""Blue is
- Rewarding" campaign that encouraged trade tn;?ning has result-
ed 1n a substantial increase in the population of app}entices
in Alberta. According to the annual report of the Appren-
ticeship and Trades Certification Branch of Alberta, the 1976
apprenticeship population in this province was 16,059 - up ‘
from the 1973 figure (Department of Advanced Education and

Manpower, 1977). This i1s an increase of almost 65% in the

space of three vears.
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This has produced a ffoncomitarit change in the admini-

strative workload, placing the Apprent{cebhip Branch of

-

Alberta under considerable strain. Staffing has not kept pace

with the increase in the number of apprentices. Over the

period of 1972 to 1977, apprentices increased 106% while the

clerical_éstéblishment Ehanged approximately 34% (Department

of Advanced Education-and Manpower, 1972 - 1976).

The Apprenticeship and Trades Certification Branch

(ATCB) currently predicts a client population beyond 20,000

in the fiscal year 1978 - 79.* When the historical increase

1s.translated into specific task areas, the following activ-

.. : . . v . :
ities have shown increases over the last five years:

1)

4)

5)

schooi attendance, up 69%;

number of courses, up 58%;
out-of-province apprentices, up 70%;
journeyman certificates issued; up 48%;

[ ]
number of exams administered, up 84%.

One possible way to deal with this problem of increased

- . . . » .
administrative volume is to use data processing technology;

however, no public documentation exists detailing the exper-

lences of simifer organizations which have gone 1in this

direction.

\

As has been pointed gut by Lawrence (1969),

Institutions need comparable data from other

institutions of similar complexity and with similar
missions as a basis for evaluating the efficiency
and effectiveness of their own internal operations,

(p.

109 . : a4

Specifically related to the use of EDP, Bukoski

2] -
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sand Korotkin (1967) claim: "If we are io‘}ully realize the
potential of computers in educatgon, more effort must go,into
the dissemination of information about computers to admini-

: ) :
strators ..." (emphasis in the original, p. 22).

With respect to the use of data processing, the problem

can be stated in the following generai way:

1) What impact has data processing had on the manager-
ial and clerical functions of apprenticeshlp programs
across Canada?

2) What has the experience been infterms of costs,
timings, and Benefits, both expected and actual?

3) What are the de\&pment and operations experiences
of organizations which Héve similar goals, and who
have used administrative computing? K

Significance of Study . a

For large.volumes of routine clerical activity, elec-
tronic data processing (EDP) may be ; useful tool. Some
administrative organizations could not operate effectively
without computers, as is the case with airline reservation
systems. On the other hand, some systems have incurred
enormous expense building EDP systems which are either
dysfunctional or unuseable.

Soden (1975) documents five rather spectacular examples
of management information system (MIS) development failures.
He reports that a customer information system developed for

a utility company was abandoned after incurring a cost of

$7 million. The original estimate for completing this

-



system was $2.5 million (Soden, 1975, p. 31).

There is evidence in the literature that some innovations
in education cannot be implemented effectively without EDP
support. Neuhauser (¥§75) claims that while there are frus-
trations and difficulties in thé) design and inlementation
of a "J;nagement information system", she is convinced that
this is the approach to "provide adequate information to
. ' )
support vital decisions.' (p. 137).

In addition to the basic question of whether EDP will
be effective, Brady et al. (1975) offer this observation
based on their study of administrative data processing:

Institutions seldom address questions such as these:

how should administrative computing be iQtegrated
into the overall administrative structure of the

institution? .

what contributions should information systems

make to such institutional functions as controlling,

planning, and evaluation?

‘ . who should be responsible for developing infor-

mation systems? What should be the time frame for
development? (p. iii). i

The answers to these questions, which are inherent in *
this study, will be of value to the Apprenticeship and Cer-
tification Branch of Alberta and others an guiding future

0
developments. This research will provide a rational basis
for deciding the direction} nature, and extent of a commit-
ment to data processing.

Other important benefits that will accrue from such a
study are:

1) 1t will be a resource material for organiagtions in

the preliminary stages of addressing the same prob-

lem;



<
2) it will provide the target study group feedback

with which "to compare themdelves: \
3) it will provide an examination of how data and

information ‘are employed in such organizations. .

-
3

This study will contribute to filling the gap identified
by the Computing Acpivitieﬁ in Secondary Education (CASE)
stugy (Bukoski and Korotkin, 1976):

many schools or school systems are still
"reinvegting the wheel" with the develop-

v ment of uniquely tailored software systems.

Though it can be said that the learn-

ing experience of "reinventing the wheel"
may be quite valuable for a school, none-
theleds it i9 a costly adventure in terms
of time, dollars, personnel. It is pre-
Cisely for ®hese reasons - cost, efficiency
and effectiveness - that one would expect a
sharing of resources, expertise, program ,
libraries and information through an active
clearing house would enhance the productive
movement of educational computing. (p. 21).

Delimitation of the Study 2 ' /

| The study was confined to provincial apprenticeship
administrations which, at the time of the study, used EDP to
support their information processes. It does not address \\\J/
sbecifically the question of whether the proéesses are '
legitimate insofar as promoting apprenticeship training,

but focusses on the impact of computer technology on those
processes.

Limitations

The results and discussion of thik study are limited by

"the degree of openness that the individuals and organizations

studied could tolerate. A complete assessment of the above



issues was limited by the practical realities'of time on the

part of both the research team and the target organization,
as well as the usual financial and personnel restrictions.

Summarz )

Apprenticeship organizations are administrative groups

L]

which are under pressure to continue to provide trad1t10nal
levels of service in the facé :;\}hcreasing pressure. In
part, since clerical support has not kept pace,.the ATCB has
elected to investigate new methods and technologies to deliver
their servige. ¥

FDP is currently belng used in similar organizations in._
Canada; hence, this research was coéducted provide the
ATCB, and similar groups, a framework of,}animation within

which to consider future possibilities for their own organi-

zation.



o CHAPTER 2
SURVEY OF THE LITERATURE
Apprent1ceship‘ps an Admlnmstratxve Entlty

\
Implicit in this research is the\pSsumption that appren-

g

» L

ticeship organizations can and‘shauldfbe viewed as identifi-
ible administrative entities. ufvey of the literature to
date 1nd1catgi‘that very little attentlon has been pa1d to
the administrative asﬂ%gts ofu his form of training. Instead,
most of the effort to date has been directed to the areas of
cyrricula dévelopment, drop-outs, and community expectations
.f¢r apprenticeship graduates. ’
Y T. W. Broad (1975) touches on the issue, but emphasizes
the direction and nature of ap;renticeship experiences rather
. than the way in which resources are to be deployed in achiev-
iné gpgcific system goals.

Diécussidns of the role of apprenticeship administrations
are conspic;oﬂus by their @bsence in some studies. Beckman
(1975) analyzed organizations of post-secondary education
co-ordination across Canada, where post-secondary is defined
as "all education beyond high/scﬁbol” {p» 6), and mentioned
neither the\Apbrent{ceship Bfanch nor the Apprehticeéhip
Board. |

Is 1t reasonable to expect that the ATéB will share
many of the problems of institutiona f; oriented admini-
strators? Miklos (1975) suggests thewfollowing éctivities
are the responsibility of provincial educational administra-

tors: @

1Q

L i il -

3 P
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a) general educational policies
b) guidelines on the operation of schools, ph}sical
facilities
c) approval of programs, courses and resources
d) financing education
é) ceytification of teachers ’ ..
f) supervision and consultant services to teachers.
There 1is substantial comparability between these tégks and
those of the_ ATCB of Alberta. The Branch gpprove; Eourses,
sets general training policy, prowvides consultation to
institu£es and is the certification agency for tradesmen who
may become trades instructors (Alberta Gazette, 1977, p. 15).
The Branch in Alberta also relates to an advisory group,
the Apprenticeship Board in a way similar to universities
and their Boards of Governors or school administrations and

thelir school boards.

The Data and Information Issue of Administrative Computing )
- There 1s in the literature much use of the terms "data"

and "information', especially when dealing with the problems

of short and long-range planning and decision-making. That

there is a substantive difference between these tw} concepts

is generally agreed; ‘however, there i1s some debate about

what in fact this difference is. ,
Most authors imply a distinction in the value of data

versus information. The added value inherent in information

is transformational for Dorn (1971). This transformation

occurs h§ some process such as '"mechanical, electronic,

»



mathematical, or human." (p. 13).

Webster (1966) defines data as "things.known or assumed;
facts or figures from which conclusions<xuhbe inferred".
What constitutes a "fact" remains a problem, as is d@onstrat-
ed by McCorkle's (1977) definition "fact": a fact is
anything that people have agreed to stop arguing about.
Webster's definition of "information'' is ""data of value In
decision making'". The implication in these definitions is
that if man cannot infer a conclusion from a perception or
phenomena, then it is not data. Further, the similarity and
relationship between drawing conclusions and making decisions
1s such that these two definitions come close to being a
tautology.

I BM (1969)-defines "data'" as "a representation of facts,
concept§,‘pr instructions in a formalized manner suitable for
comm;nication, interpretation or processing by humans or
automatic means." (p- 15). "Information" is defined as
;”the meaning that a human assigns to data bv means of the
known conventions used in its representation''.

The idea of convention is expanded in the publication

'Introduction to Data Management (I1RBM 1970). The term "con-

text" is used as being equivalent in meaning to "convention'.
Thus, 1nformation consists of three parts:
1) context
2) data and
3) data representation.
\{

Data representation is the analog storage of symbols "to



which meaning is, or might bg assigned.'" (IBM, I969, p 15).
IBM (1970) gives an example of data about a person:
Jones, John . (p. 13). This piece of data might well be true,

but before it is placed into context, any meaning inferred
from it would be conjectural. This data might be the name of
a person under discussion or the name of his or her next of
kin. The accyracy of the information perceived from the data
would also depend on whether the context placed the surname
first or last.
The construct would therefore suggest that 'placing 1into
A \ .
context'" constitutes the process whereby data becomes infor-
mation. Other potential elements of this process have been
suggested by Eilon (1968):
Information consists of data which have been
measured or appraised as good or bad and by
how much relative to a standard believed com-
patible with the objectives and goals of a
business enterprise. Data are regarded as the
raw materials from which information 'is pro-
duced (pp. l146-47).
Again, 1nformation 1s described as more valuable than
data.
Complete agreement on these definitions does not exist
as i< evidenced by Andrew (1970) who says that information

i< the basic input into the computer (p. 99). Immegart

(1973) also is in conflict with the above context-information

concept with the statement "Information - in the form of
data or hard facts - 1s most important to the educational
administration.”" (p. 130).

-

Occasionally, the term "knowledge' is used in the

N . 7

13

g o -



- | !
discussions of the use of EDP. - Schmidtlein (1977) uses it
in a context which asserts’ that knowledge used in making
decisions often is not- related to "modern systems of data
collection and analysis ..." (p- 37). The implication of
this statement is that knowledge iS not necessarily related
to EDP generated information in the narrow definition above.
There is some lack of distinction between the terms
”ipformation” and "knowleage“ among som? writers. Andrew
(1970) says that knowledgé ;4”the fact that decision makinhg
1s required is in itself information. Knezevich (1969) claims
that "if knowledge is power, then relevant, well organized,
and easily retrievable inforhation 1s a source og super
power." (p. 44).
Rarely, in the literature of EDP and administration, is
the term “wisdom" used. Hartley (1969) says that while
technology has advanced by a quantum jump, there has not been

a comparable shift in human wisdem (p. 516).

Information and Decision Making

There: is also some debate among authors on the import-
ance of 1nformation in the decision makﬁng process. Summers
(1974) claims that, whatever the approaches to identify and
solve educational problems, "the effec;ive location, organi-
zation, transfer and analysis of information is critical."
(p. 11). Hentschke (1975) states that "systematically
developed information is necessary for managerial decision
making." .(p. 16).

Mellor (1977) asserts that computer-based information

“



systems can extend ''the boundi of rational decision making."

(p. 29). The ready accessibility of such information, accord--

ing to Banghart (1969), '"should be s tremendous asset to the
administrator pressed with constant decisions ..." (p. 107).

On the other‘hand, Cormier (1969) in his study of the
information used by superintendents found results which tended
to conflict with experts in "information management systems''.
He suggésts that '"it may be premature to conclude that exec-
utives should seek to obtain the help of computers in deci-
sfon making." (p. 126). :

Schmidtlein (1977) suggests that "most of the informa-
tion used to make decision does not come from formal infor-
mation systems'" (p. 36). This, in combination with the
observation of Cohen, March, and Olsen (1972) that decision
situations arise in an unpredictable way, supports the finding

of Cormier.

The narrower issue of decision making under crisis has

15

——

been adlressed by Smart and Vertinsky (1977). Their researchﬁ __________

deals 1n part with information overload, information pro-
cessing abilities, the quality of information, and how these
are related to decision making under increasing pressure.
"Overload of information and the need to respond quickly
force decision makers to use fewer channels, hence further
reducing their alternate information sources.'" (p. 643).
The contribution of EDP information systems to decision
making is assessed by Adams (1977). 'Taken overall there 1is

an indication that, while individual successes have been
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recorded, the support of decjsion-making activities by these
mode I's has_been equivocal at best."” (p. 80). Sandin (1977)
offers the supporting opinion that the costs have not been
matched by corresponding benefitS in decision-making (p. 27).
The reasons which are offered to explain this lack of
success can be placed into two general categories, practical
and theoretical. On the practical side, McCorkle (1977)
identifies the problem that managers have "tended tQo often
ES let the data define our management options and how we
should proceed with them." (p. 6). Another limitation to
the usefulness of ihformation system output in the decision-_
making process 1s that, accord(ifito Sandin (1977), i1t often

Is used to support independent intuitive judgements after-the-

fact o(p. 23).

e

On the theo élde, Batchett1 (1977) says that

Is very little known systematically about how decisions
are made in educational 1nstitutions. He goes further 1n
saying that even less 1s known a?gﬁg how thev ought to be
made (p. 4). This 1is supported bv Sheehan (1977). Most

-7)

administrative users according to Sandin (19 have "only
the vaguest and most generalized 1dea of what kinds of infor-
mation they need.'" (p. 23-4).

Quality of Information versus Quantity

Sandin (1977) is among many who raise the question of

.

. quality and qdﬂqtity in information systems. Immegart

(1970) in his discussion of administrative support systems

states '"too much irrelevant information is a luxury the




administrator offen enjoys’ (p. 136, emphasis in the
original). "It is worth moting that this description is
applied generally, and 13 not aimed at EDP systems pamtic-
ularly. The i1mplication of this observation is thut‘infor-
mation has a qualitative aspect known as "reievance'’

- =

Franks (1972) suggests that '"The problem of relevance
1S ;he problem of the shopper for the information resource:
where does he go for the information he neeag, how does he
recognize 1t, how does he know when he has sufficient?"

(p. 8. )

Other qualitative aspects noted by Cormier (1969) are
accessibility, source, source reliability (p. 18-9).

The qualntétxve aspect of data and information is a
complex 1ssue for some authors. Stamper (1975) argues that
the following are 1nvolved as characteristics to consider:
accuracy, ambiguity, bias, credibility, distortion, entropy,
noilse, objectivity, logical 1nformation content, meaning,
relevance, timeliness, etc. (p. 13),

The quantitative element of infgrmation appears to be
an impoertant 1-ssue as well, but there 1s‘some question whether
more 1~ better. McCorkle, Tr. (1977) suggest that "staff
want more and more 1nformation because they hope 1t will tell
them what policy position to take.” (p. 8). Hartley's
(1969) criticism 1s that in the face of increasing informa-
tion "'we cannot estimate the value and relevance of data"

-

(p. 516). In hi1s” summary of a series of articles raising

similar concerns, Adams (1977} recommends that the benefits

17
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of more information as a result of EDP technology not be
\overestlmated (p- 85). In fact, Adams (1977) goes on to

point, out that "Frequéntly additional informatiof makes the

decision harder rather than easier. In some senses, igndr-

ance {s [Hss." (p. 86).

EDP Impact on Mangggrial Performance

Y . . 0

In a paper on college administration, Clarke et al.

(1973) wrote that the quality of decisions is directly re-
lated to the "quantity of relevant information'" and the
""quality of the analysis fand symthesis of this inforpation.”
(p. 13). They gd on to argue the need for an "information
management system' to support managers.

The reported utility of existing EDP systems for mana-
gers has been mixed. Sehmitt (1976) reports the successful
application of computing*sources on%an educational mana'ge-
me ret problem, in this case one of staff accounting. Neu-
Hauser (1975) savs that EDP- support significantly fac111tates

- the management of a competency based teacher education pro-
gram,

Hentschke-(1975)'obServes that information technology
affects the behavior of managers; but that "there is—T;ttlo
consensus about the precise nature of .the change, especilally
as regards eduiation organizations." (p. 4436).

Iﬁ McCorkle's (1077 opinion, educational managers have
used information poorly 1n the past, suggesting that the

/

cause of this problem is found In the design of svstems

which primarily have been oriented to transactional data. -
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Kdams (1977) states that part of the problem of ineffective
informatfon,usage among managers is the "relatively low

level of exp}rtise that top administraiors have regarding

the anﬁlytical techniques used in higher education.” (p. 82).
This thought is echoed by Banghart (1969) who says: "there

is not yet w:despread use of quéntitative techniques to
administrative problems." (p. 64f.

Another concern of managers about EDP generated infor-
mation/data 1s identified by Schmidtlein (1977). 'Policy
makers seAse the problems of data accuracy, the loss of
detail in aggregatiens, and are suspicious of those who v 1

furnish and use data." (p. 37). i

Adams (1977) also notes that the’efforts in'developing ?
s;stems foy managing educational information are the result i
of a "technology push rather than a management specified
demand.'" (p. 80).
| For Hentschke (1975) the apparent lack of obvious 1mpact
on managers of EDP information systems is due to the fact
that management capability to use the information available
depends-"largely on a variety of intangibles concerning the
quality of management and very little on thebpresence of a
computer-based 1nformation system.' (p. 443). -

Mosman (1973 )jobserves a different kind of effect.

"As members of the staff begin to have frequent contact with y
the computing syvstem and its support personnel, their
thipking may subtly change." (p. 126). The direction of

this change 1s one of increased structure in theilr performing
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jobs, making decisions, and organizing personnel.

Organizational Level and EDP

Etnyre (1970) quotes Campbell as stating:
Much of the foolishness which has been

written and spoken abdut "management infor-

mation systems'" reflects confusion as to

whether the system in question is to serve

top management, executive staff, middle

management, or first line managers. (p. 12).

Knezevich (1g39) notes how information flows from the
routine regord-keeping;functions required for operation,
through }he stage of providing supervisory informati&n for
operational control, to the point whe}e it becomes informa-
tion valuable for planning, policy, and evaluation. (p. 51).

Mellor (1977) suggests a similar typology in his dis-
cussion of management decision hierarchies. He uses the
expressions stra}egic planning, management control and
operational control and argues that each of these areas
require differing information suppprt. Henischke (1975)
uses exactly the same construct, and while he comes to the
same conclusion, he notes that top administrators have a
need for exception-type information as opposed to routine
details. (p- 434-440). ‘

McCorkle points out that in complex organizations such
as educational ones, information serves decision makers 1n
different ways, "depending on who the manageTrs are and
where they sit in the organization." (p. 2). " Hentschke
(1975) states that as a result of the differential way in

which information is used, one would expect EDP systems to

be most likely at the operational level. (p- 439).

o4
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Supporting this idea is Mosman's (1973) observation
that the senior administrators often are not affected by |
"the advent of office automation" because they operate in
an environment that is "rich in nonquantitative values.'

(p. 127).

Schmidtlein (1977) states "Information systems are l
usually based on assumptions about the degree of involve- i
ment'an official can or should have in the policies and
operations of lower levels.'"  (p. 32). His analysis pro-
ceeds to explore some of the problems of who should get
what information.

Systems Development Approaches

n Tl S

The' literature of EDP systems development demonstrates
much controversy over the question of whether such devel-
opment should be done in the holistic way as opposed to
employing a piece-by-pilece strategy. According to Mossman
(1973), educational orgaﬁizations began using EDP in finan-
cial systems. Greenfield et al. k1970) reports that com-
puting also has been used in '"'school timetabling, attendance
reporting, report card preparation, and statistical report-

1t

ing. (p. 12). Levien (1972) also has noted that in the
past the most important applications to be programmed have
concerned student record keeping as well as other personnel
information. (p. 34-35).

In the early 1970's, it became popular to talk about

the '""total" or global "MIS'" (management information system).

Knezevich (1969) forecasted the potential effect of these



"on-line'" complex data base systems. He envisioned senior
adminiitrato;s being able to make sophisticg}ed enquiries
for instant response on a wide variety of issues. (p. 56-
57). Banghart (1973) refers to the use of a computer .
supported ''total information system that would allow contin-
uous monitoring of various activities in the system'". He
offers the opinion that this approach "should be a tremen-
dous asset to the administrator pressed with constant
decisions both of an immediate and a long range nature.'
(p- 107).

Mellor (1977) documents the success of one major
iﬁtegrated system, the well known Oregon Total Information
System, which was funded by the American federal government .
The dollar support in its first two operatfonal years was
over 1.38 million dollars. (p.- 95). This facility provides
an interactive query capabilit}'over a number of administra-
tive files.

There 1s evidence in the recent literature that this
approach has its problems as well. 1In the business sector,
the problem had been discussed as early as 1971, by
Demarco. In criticizing the ®motal systems approaches he
points out that the technology is not lacking; instead
"the continual failures of the past twelve years are good
“empirical evidence that something was wrong with the con-
cept." (p. 12).

Sandin (1977) observes that the design and implem?n-

tation of information systems are time consuming activities



and suggests '"Realistic recognition of the problem of time-
liness would suggest a more pPiecemeal and less comprehensive
strategy in system development.' (p. 21).

Problem Areas in EDP Development

One of the most recent problem areas to be identified
is that ‘of the confounding political factors. Sterllng
(1976) notes "In the case of information systems political
ends are\often achieved by management under the guise of
instituting cost-saving efficiencies." (p. 9).

Robbins, Dorn, et al. (1975) suggest that controversy
in the area of administrative computing are not technologi-
cally related but are the result of the perception that
EDP will occasion a shift in the distribution of power.

(p- 3). Keen and Czerson remark that, in the technical
literature of computer specialists, '"the analzpls of pollt-
ical issues 1n organizations has not yet gone much beyond
case studies and tentative theorizing." (p. 81). They
point out that technical excellence alone is not enough to
overcome political difficulties,

Schewe (1973) suggests that EDP development often fails
to reach its full development because most of the attention
1s focussed on the téchnical aspects of the problem rather
than on the system user. (p. 30).. Sandin (1977) echoes
this thought: 'the problem stems from inadequate attention
of the design stage to how information will be used and by
whom it will be applied." (p. 24).

Ely (1973) concludes that there has been very little



distinction made among demand, need, and use of information,
pointing out the "lack of reliﬁble protocols to measure
information needs." (p. 17). This issue can have serious
impact on the definition of the specifications upon which
rests the ultimate system construction.

Thére is also documentation of the difficulty in
establishing cost benefit before a project begins and
after it ends. As Fischoff (1937) reports "the decision
reached in any analysis will depend on whose values are
assigned to the various costs and benefits." (p. 179).

The activity of predicting the effect of EDP imgle-
mentation in organizations is not an exact science. Becker
points out that one of the most surprising results of re-
search into this was designers and planners did not foresee
many organizational changes, good or bad. ”When'computeri-
zation had a positive effect, it was sheer luck.” (p. 13).

One of the factors that tended to interfere with EDP
utilization in educational setting was the perceived non-
humanness. Goodlad et al. (1977) note that education "is
above all an activity conducted bf and for humans'" and that
"automation of any part of education appears to be some-
how degrading and suspiciously dehumanizing." (p. 29).

Sterling (1977) reports that "relatively few analyses
have been devoted to systems features that may humanize
organizations." (p. 2). The traditional systems analysis
process, in fact, does not take the human System elements

into account, according to Arnn and Strickland (1975).

24
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(p. 13). They propose instead a development paradigm which
focusses on the idea that it is people who make systems
work.

Schmitt (1976) points out that some of the frustration
in moving to use EDP was a result of the lack of orderliness
in his manual system. (p. 45-46).

Resistance to Change

2

Resistance to change is a problem area that receives
a great deal of ‘ttention in the literature. At the outset,
Sterling (1977) notes that ''designers of information systems
are organizational designers as well, who cannot avoid
changing organizations." (p. 2). Cohen et al. also suggest
that it is not easy to change without unanticipated or
negative consequences. (p. 247).

Hartley (1969) states that(resistance to this change
may be the result of a perception that "impersonal effi-
ciency measures may be incompatible with the human sub-
tleties of education." (p. 518).

Bennis (1973) notes that any signifilant change in
an organization "involves a rearrangement of patterns of

power, association, status, skills and values. (p- 105).

Huse and Bowditch (1976) take 1ssue with the 1dea that

these changes will necessarily be resisted: "when people

\.»..‘* re-ognize that the change is beneficial to them,

th TN 1t." (p. 428). They go on to say however,
i "the real or imagined threat implicit in change"

resisted. Computerized integrated management
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information systems are specifically identified in this
regard, because of the fear on the part of users that
""they will lose control of their own data base and that
the information will be used against them in a punitive
fashion." (p. 428).

The "resistance to change" factor is significapt
enough to Hentschke (1975) that he recommends it be eval-
uated as an "organization constraint" in the system devel-
opment cycle. Feeney and Sladek (1977) write on the subject
of the systems analyst as a change agent, pointing out
that analyses are prepared for the technical element of
the occupation very carefully, but "rarely is much attention
paid to training him to gain acceptance for organizational
change." (p. 85). Whether EDP professionals actually
contribute to resistance or merely deal with it from a
framework of little knowledge is not well documented.

Bennis (1965) documents the problems of the theory and
method of organizational change, underscoring the above
concerns: "unfortunately, no viable theory of social
change has been established. Indeed 1t 1s a curious fact

about present theories that they are strangely silent on

matters of directing and implementing change." (p. 769,
empﬁﬁsis in the original).

In an attempt to answer these questions, some authors
recommend ;pecific planning of the change element. Ster-
ling states that "Organizational design should be taken on

as an explicit design ..." (p. 2). Shelly and Cashman
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(1975) suggest that participation by the employees and
supervisors in planning the change will help to reduce
resistance. (p. 47).

Uger Communities and Technical Experts: the Gap

There is much discussion in the literature on the

communication gap between the administrative community and
L

technical user. For example, the issue of the locus of

control of administrative information and systems exper-

tise has been explored by some authors.

Schmidtlein (1977) points out:

The debate over the virtues of centralized
versus decentralized governance structures has

gone on since man first attempted cooperative

activities. However, far too often the charac-

ter of this fundamental dilemma is not recog-

nized by those designing information systems.

(p.s 33). '

Keen and Gerson (1977 sta)e that software develop-
ment (1.e. EDP svstems) is not "merely a form of engineer-
ing"; while this mav be true, Schmidtlein (1977) claims
that too often 'the design of information systems is

treated primarily as a technical problem." (p. 29).

These observations carry implied criticism for infor-

"mation svstems developers; there is also, of course, docu-

mentation of the other side of the coin. McCorkle (1977
notes that users have been "too quick to believe in the
magical science of computerized information systems."

(p. 6). He goes on to say that systems designers are at a
serious disadvantage when user communities are unable to°

make '"fundamental policy decisions about how to define a

N
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student and how to define a program." (p. 7).

The usual strategy recommended by authors depends
generally from which side the problem is approached. Authors
such as Keen and Gerson (1977), writing in a technical
journal, recommend‘increased user identification on the
part of the systems analyst, while Gréenfield et al. (1969)
imply that administrators must become more aware of the
technical aspegts.

Sheehan (1977) bridges the gap by way of his '"three-
hat theory." (p. 93). He suggests that there is a need for
a specific professional who is able to mediate between the
decision maker and the technician. This analyst must be
capable of wearing the hat of the technician or the hat of
the manager and not perform the job.of &lther.

This concept 1s consistent with Mosman's (1973) comment
that it is not the Job of the information consultant to
administrate, but jnstead to act in a leadership role in
providing access to new resources and skills.available
through information technology. (p. 136) )

Summary

The li;orature on educational administration supports
the concept of viewing apprenticeship organizations és admin-
Istrative entities, despite the lack of specific attention
in this area. ‘

Administrative coﬁputing literature shows disagreement
over the use of the terms Wdata', "iInformation' and

"knowledge''. The term "wisdom" generally is not discussed.

There is also some dispute over the questions of:

[P
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a) How useful in"the decision making process is |

information derived from formal sources of data
(e.g. computer systems)? ,

b) What effect does increasing quantities of infor-

mation have on the quality of information?

c) What im;act do EDP systems have on managerial per-

formance? . |

d) What effect does EDP have on differing levels in

an organization?

e) Should administrative systems be developed holils-

tically or piecemeal?

The literature also suggest a number of potential
problem areas that must be addressed in EDP systems
development:

a) confounding political factors;

b) difficulty 1in establishing the cost benefit factor

either before or after projecf cycle,;

¢) inhumanness of the systems approach and préduct;

dy difficulty 1in reconciling disorderly manual systems

with the orderliness of EDP systems,;

e) TrTesistance 1o change - identifying 1t ana planning

for 1t.

Finally, in an attempt to bridge the gap between
systems designers and user groups, authors have recom-
mended increasing the awareness of this technology among

managers, improving the understanding of organizational

behayior among analysts, OT both. One other strategy
28



addressing the gap suggests the need for an information

professional between these two groups.

)
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CHAPTER 3
METHODOLOGY

The purpose of this chapter is to outline the method- .
ology that was chosen. The question of research design is
intimately related to.:he problem under study. The review
of t%e literature revealed little study into the_ potential
for administrative computing in apprepticeship organiza- £>
tions. LEDP specifically oriented to educational administra-
tions 1s well discussed, but as noted above, there 1s some
conflict of opinion on a variety of points.

The goal of the st(dy was to determine which side of-
the conflicting literature on information s;stems develop-
ment would be supported by the experiences of apprenticeship
administrations 1in tﬁe target population. The documenta-
tion of the successes and problems will act as the basis
for deciding the direction, nature, and extent of a commit-
ment to dauk;nwcessing in the ATCR of Alberta.

The method of studv can be broken down i1nto five
major activities:
1) pre study survey, :
2) collection of background 1nformation;
3) preparation of the meas%zement tools,
4) execution of study and;

5) analysis of results.

Pre-study Survey

In order to determine which apprenticeship organiza-

tions in Canada use EDP, a pre-study survey was conducted.
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British Columbia, Ontario and Quebec, at the time of the

sfudy, used this technology to support record-keeping ‘in

¢
LEUAS

their programs. ..

As a result, this study wagqintended to be exploratory
and descriptivé Since three organizations of varying
degrees of 51mllar1ty to the Apprentlceshlp and Trades
Certification Branch of Alberta were the target study groups,
a Ccomparative case study approach has been used. This
technique,”which is widely practiced in business admini-
stration studies, has also been used effectively in educa-
tional research (see Nissen, 1969; Cormier, 1970)

The target groups were asked if they would participate

in a study of this area and each agreed.

Collection of Background Information
N

Due to the different approaches to apprenticeship in
the various provinces, background orientation was necessary
to maximize the study time in each locale. Documentation
of the target study groups, such as legislation, public
relations literature, regulations, and other sources of
shared information were collected and reviewed.

Preparation of the Measurement Tools

As the Survef/;f relatéd literature indicates, there is
evidence that there isg different impact of EDP on differ-
ent organizational levels (Hentschke, 1975, p. 436-439;
Robbins, Dorn, et al., 1975, P. 6-7). The literature also
states that the relationship between the user community

and the technical €xperts 1s an important factor as well

32
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(Schewe, 1973, p. 30; Schmidtlein, 1977, p. 33).

With these %ssd!s in mind, a team-of researchers with
expertise in sepgrate areas was selected. Details of the
study personnel are found in Appendix B. Thé teaﬁ was
cgmprised of three core members: ’

1) software systems a;alyst to review technig¢al ‘

personnel involvement,; (

2) an economist systems analyst to interview c\erical

personnel. and their supervisors, and to review
workflow and;

3) a team leader to co-ordinate activities and inter-

. view sSenior managers.

A representative from ATCB accompanied the study team
to ac{ as a liaison between branches and as a resource
person for program delivery information. In each of the
three cities (Vancouver, Toronto, and Montreal), a differ-
ent individual from the Alberta Branch participated.

For each of the sub-areas of studvy a list of questions
was drawn up and circulated to all team participants. The
appropriateness, validity, reliability and completeness of
the questions was discussed and a final set of questions
was selected (Appendix A).

The contact person in each organization was callqd to
co-ordinate interview schedules, gnd a follow-up letter
confiming dates, study team structure, and general research

intents was mailed by the team leader. !t

The interview team, including ATCB representatives,
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was brought together for a briefing on background informa-
tion on the target groups in order to ensure a relatively
common understanding of organizational similarities and
differences. Each of the core members was provided with

enough copies of his portion of the structured questions

-
4

to conduct as many interviews as required. ‘
Team members were also cautioned about consistency in
questioning and the problem of projegting bias was discussed.

Execution af the Study

The study was conducted over a three week period in
the spring of 1977. Each case study began with the research
team meeting a senior management representative who gave
an organizational overview. The functional specialists
then proceeded to their particular areas where the struc-
tured interviews were conducted.

Following each day of interviewing, the team met to
review their findings for consistency, and to discuss areas
of potential special effort or follow up on the next day.

A final major debriefing of each team member was con-
ducted by the project leader and telephone contacts were
made to investigate additional concerns. When al] of the
data was assembled, the senior management of each Bpanch
was ssnt a letter of thanks. ’/
Analysis

The information collected by the above steps then'was
analyzed by each of the core researchers and a report syn-

thesizing the results was submitted to the project leader
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with all of the source data collection questionnaires. The
reports and data were ‘reviewed and the following discussion

\

and conclusions were generated. : V/
Summary

To ﬁaximize the limited time. available to interrupt
the work of the target administration and to benefit from
directed and specialized attention, a study team was brought
together. With strﬁctured questionnaires, members of the i
team conducted interviews over-a rjﬁge of personnel from
clerical workers to directors of program delivery.

Results were aggregated by the three areas of study:

1) management oriented questions;
2) opgrations oriented qaestions and;
3) ﬂgzhnically oriented questions.

Raw data and specialist reports were analyzed.



CHAPTER 4
RESULTS

General Background

- The results of interview pé&cess varied from inter-
viewee to interviewee; individuals demonstrated behavior
varying from extreme interest to simple refusal to answer

somé questions to general disinterest. However, by and large,
the co-operation over the interview population was excellent.

Quebec

The status of apprenticeship in Quebec is and has
e
been sufficiently different from the rest of Canada that it

-

must be dealt with separately. 1In terms of provincially
administered trades, the Brovince of Quebec had designated
23 trades, all of which had compulsory certification as a
condition of journeyman employment. Ala.?f‘these trades
were construction oriented, administered.under the Construc-
tion Industry Labour Relation Act, and Manpower Vocational
Training and Qualifica®on Act.

The apprenticeship system is the primary responsibility
of le Directeur de la Qualification Professignnelle under
the Labour and Manpower portfolio. The office of Quebec
Construction also has a responsibilizy in the record keep-
ing in this area. Data processing has been used by this
group for over seven years.

The Quebec approach tied apprenticeship and regional
manpower planning together very closely by controlling

entry into the program through the Quebec Manpower Centres.

36
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Registering of contracts, controlling of wage rates,
recording of hours of work experience, journeyman testipg
and certification constituted the primary administrative
requirements of this organization.

At the present time there is no~e‘q‘rol by the Direc-
teur de 1la Qualificztion Professionnelle over curriculum
in technical institutes and no requirement on ihe part of
an apprentice to attend a training course. As a result,
this organization does not have to schedule apprentices for
training or assess and record their technical progfeé;.from
year to year, except td give credit for hours of e*perience.
This obviates a major administrative problem with which
other apprenticeship branches muﬁt deal.
Ontario

The Apprenticeship system in Ontario is under the
Industrial Training Branch of the Ministry of Colleges and
Universities. This Branch registers, schedules, records
institutional results, examines for journeyman competence
and certifies competence in 35 trades. The trades trainiyg
population 1n this province was in the order of 28,000 for
1977 and data processing has been used here since 1970.

13

British Columbia

The apprenticeship system in B.C. 1s under the Appren-
ticeship and Industrial Training Branch of the Department
of Labour with administrative responsibilities much the
same as Ontario and Alberta. The trades training popula-

tion of B.C. is about 16,000 and this organization was 1in

-
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the process of implementing EDP. A complicatiné factor,
in this case, was the re-organization/decentralization
of this organization concurrent with the move to data
processing.

Summary

The political location of each of these organizations
is different: Department of Labour, Ministry of Univer-
sities and Colleges, and Department of Manpower and Labour.
In terms of administrative functions, B.C. and Ontario are
much the same as Alberta, while thé Quebec approach is
different.

In terms of size of ;lientele served, the Quebéc and
Ontario figures are higher than B.C. Quebec and Ontario
have had a long term exposuré to data processing technology,
while B.C. is just beginning.

As a result of these differing approaches and degree
of experience, comparisons are somewhat complicated. On
the other hand, the study team had a wider scope of strat-
egies to explore. For the Burpose of the following dis-
cussion, the terms '"operating' and ”developing”.will be
used to distinguish functional systems from the one cur-
rently under development 1in B.C.

Technical Issues

Qverview
Two of the systems (i.e. Quebec and Ontario) which
were explored have been operating for a considerable time;

as a result, many of the personnel at all levels who were



involved in system development have since changed jobs. These
two systems were very stable, traditional data processing
systems. The third system, 1in B.C., was developing, and ‘
provided a.more sophizticated technical solution to user

needs.

Development

In the traditional systems life cycle (Semprevivo,
1976, p. 14) of feasibility study, detailed analysis, design,
construction and implementation, all systems reported user
involvement of var&ing degrees for the feasibility, de-
tailed analysis, and implementation phases. Technical
personnel (i.e. systems personnel) report that in their
opinion the user had, and exercised, adequate opportunity
to influence the proceedings.

All technical groups reported that the kinds of systems
alternatives were restricted by the technology of time,
government policy on systems development, or both. For
the systems currently operating, no one could recall whether
formal review of the process or product was done. Simi-
larly, development costs and schedule targets are unknown
and, as was observed by technical experts interviewed,
are probably iné?propriate to act as a guidé for today's
circumstances.

In the organization developing a system, the data
processing budget is shared by a number of groups in the
same department. Thus, it is impossible to accurately

identify specific costs; estimates range between $250,000
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to $500,000. .

Development problems as reported by technical people
in each province varied. Lack of computing systems exper-
ience on the part of the analyst, inexperience and ignorance
about data processing on the part of the user, lack of
overall organizational commitment, difficulty in running
two systems simultaneously with the same size staff, and
resistance to change on the part of user staff, were all
cited as complicating difficulties.

Current Status

Operational costs (1976) were approximately $60,000.00
for Ontario and approximately $110,000 for Quebec. These,.
costs included processing of tradesmen's certificates as
well;, there is no attempt made ‘to 1dentify proportional
costs between tradesmen's administration and that of appren-
tices. It was interesting to note that the Quebec analyst
estimated that 20% of their costs were re-runs due to tech-
nical failures on the part‘of hardware.

British Columbia estimated that their operational
costs will be $100,000 per year.

Svstem failures have not had major impact on the
operational systems in Ontario and Quebec, with the excep-
tion of the noted cost consideration in Quekec. Both
systems have»had the opportunity to use recovery procedures
and reported no major difficulties. Data security was not
given special attention beyond the data centre standard

in each location.
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Both Ontario and Quebec planned major systems reviews
in future with a view to using the "on-line" facility~of
new data processing technologies. However, Ontario had
recently re-organized and decentralized their operation and
was in the process of developing a manpower policy; Quebec's
change of government and the imminent development of manpower
policy will have 1important impact on their operation. As a
result, both of these organizations were waiting until their
respective situations stabilized before pursuing significant
system revisions.

Operations Issues

Development

Clerical personnel and thelr supervisors typically
reported that the move to data processing was primarily
due to workload levels increasing beyond the capacity of
manual systems. The range of apprentice client populations
that B.C. and Ontario serviced with manual procedures at
the time of system initiation was 15,000 to 17,000. It
should be noted that the Alberta population in 1976 was
16,059. Other reasons that were i:ﬁgested by clerical staff
for the development of EDP syste%s‘were: reduction 1n
paper work and the size of files, and a possible 1nterface
"with Canada Manpower''.

In the svstem development cycle, operations people
reported that they were consulted early in the project, and
generally not after that until implementation; or they were

not consulted at all. Staff expressed a hesitancy to make



suggestions primarily because they were not sure as to
their role in the process.

Training is identified by this group as a very import-
ant factor in both the implementation of a new system and
in the turnover of staff. A computer concepts course,
which is offered to the€clerical personnel of one system,
was very well received. Staff who returned from the course
were "very keen on computers" despite the fact that partici-
pants were organizationally very heterogeneous (1.e. managers
to clerical stéff). Clerical staff identified a need for
additional staff during the conversion of manual documents.

Clerical and supervisory personnel reported that the
functional areas wBRich used data processing most effectively
were class scheduling,‘reporting of results, apd registra-
tion/control of certification.

A computer generated report was viewed differently than
other reports: in one instance a clerk was observed mim-
icing a computer report by using blank computer output
paper in her typewriter and reproducing the unusual spacing
that the programmer chose for the output, after changing
the res91t5.

The problem of data accuracy was mentioned as an
occasional problem for field consultants. This seriously
eroded the credibility of the computer system, administra-
tive system, and personnel in the eyes of the public. Other
contributing problem factors as noted by administrators were

inadequate forms design, lack of training for high turnover
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clerical staff, data entry by individuals with little vested
interest in data accuracy, and lack of commitment or under-
standing on the part of those responsible for collecting it.

N
Current Status

The response of staff to the question of what opera-
tional goals were supported by data processing was inter-

esting. Clerical staff and most cleric supervisors did

not answer the question and demonstrat confusion about

the intént. When alternative questions us\ing/words like

aim", "objective'" and "purpose' were posed, the apparent
confusion continued. The most direct answer to the question
was by an apalyst/researcher who stated that the organiza-
t;on had no operational goals.

Workload distribution was reported as stable, with
major peaks handled in most cases by temporary help.

Sample input documents and outputs were obtained from
each system. Clerical staff had criticisms of documents,
but the degree of criticism'éaried from relatively minor
complaints, such as the color and lines on one form being
difficult to look at, to protests about the confusing
format, data area physically too small, too many copies,
and inappropriate information required. Minor problems
were identified in the operating systems while major concerns
were found in the developing system in B.C.

The reliability of systems currently in place was seen

by operational staff as very satisfactory. As a result,

no manual back up procedures exist that could immediately
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take the place of the data processing systems.

According to staff, level of service in general to
apprentices was not s;gnificantly improved. Generally,
the perception of clerical people was that data processing
belps to provide the same level of service to 3 growing
number of people. There was no evidence anywhere of any
formal measure of service level. Iq addition, there was
no evidence as reported by clerical ;hpervisors of staff
reductions as a result of computerization. '

In regard to impact on other organizations, operations
personnel expressed the view that there is little of the

data which would be of much use to anyone else.,',uebec is

an exception in this case as they have an important pro-

cessing interface with the Office of Quebec Construction,
another organization in the Department o¥ Labour and Man-
power.

Management Issues

Development

When describing the circumstances under which data
processing was considered, managers identified increased
workloads but went on to say this increase was due to
policy decisions such as the Compulsory Certification of
Qualification program in Ontario, or the desire for manage-
ment and research information in B.C. The volume of pop-
ulation at the time of systems development in Ontario and
B.C. were reported in the 16,000 to 20,000 range.

In all cases the system development was done by

government employees usually within the same mipistry as
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the target organization at the time of dovolop-‘g;;:}lqno_

of the user departments had data processing e;ﬁ‘kt}soﬂén
./"‘ - .

1 -~ ' e

staff. ‘ ) e

r .
Dissatisfgction was expressed by aanag:;f about ;iq%f
involvement 1n the systems development. User igno;lhkg'“
about data processing often”led them to feel Jat the mercy"
of systems people who had little experience in the qgér :
area. All of the user organizations visited qu‘iicﬁptral
office, and physically decentralized field service ééppon-
ents. Typically, the central office was significantly

more 1involved gn system development thaa regional offices.
\

ertise

*

* One organization reported borrowing externa
[

to sit 1in on discussions about future developm
this instance, data proce551ng“¥soﬁgel.
suggestion by th“user as 1mpossible; but the user computer
expert pointed out that, while the suggestion'may have been
inconvenient for the computer group it was certain%y not
impossible. Had the user been on his own, the final out-
come may not have been 1n his interest. This anecdote, if
true, goes a long way to explaining why the expreésion "at
the mercy of compuper people' was so prevalent.

Project managememt in terms of budgets and also
scheduleswas not remembered or documented in detail.
However, managers of operating systems expressed the opin-
ion that while both schedules and budgets were not met,

this was secondary to the question of whether the system

met the functional requirements. >



The problems of the system development process were

identified By the user group generally as follows:

a) User/analyst team were unable to foresee all the
needs of organization and the complexity of system
changes made adaptation to new problems difficult.

b) Differing groups in~the<0rganiza£ion had perspec-
tives that were specific and narrow to their area,

. resulting in difficulty integrating elements ’
cohesively during system implementation.

c) Staff were inadequately trained.

d) Data conversion'is a costly, time consuming task
that interferes Qith the ongoing job. ‘When temp-
orary help was employed, inexperience and a lack
of commitment resulted in an unacceptable Jlevel
of incorrect data. |

€ Some forms were inappropriate in format, colour,
complexity or apparent usefulness. None of the
managers reported a reduction in the number of
different kinds of forms; in the opinion of one
individual the word "proliferation" more accurately
descrihes the effect of data processing on paper.

f) Interpersonal relationships were cited as a problem.
Misunderstandings and conflicts were atzributed to:
a lack of commitment; lack of data processing ex-
perience on the part bethe user;, lack of under-

standing about user operation on the part of the

gystems analyst; '"negative thinking" or resistance



to change; or the "usual people problems'.
In the two operational systems, no EDP system review
after implementation could be rememberd.

Current Status

The question of the tangible and intangible benefits
of data processing elicited one major common response; the
ability to maintain levels of service with continuing expan-
sion of client populations. There was some disagreement
among the managers about whether turnaround time was in
fact improved. One individual suggested that he now had a
"more orderly'" system.

The majority of manéga;s said that data processing
had no impact on their work patterns, or how they did
tﬁangsﬂ One person felt that he was sure that his work has
changed, but in very subtle ways that would be hard to
1solate, due to confounding factors of policy and organiza-
tion change. One of the two individuals to report signifi-
cant impact suggésted that the effectiveness of specially
requested reports was a major factor.

Other individual comments and recommendations were
as follows:

a) Focus of the system should primarily be on record

keeping ‘

b) The planning and preparation for the move to this

technology is worthy of investing time and effort

¢) There should be more interaction betzg’? field staff.

and '""top brass'" in the development pr&aess
4

« ‘ J
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d) Development of the system should be done from the
bottom of the organization up

e) One current staff member should monitor the devel -
opment process

f) There should be greater flexibility in the design
specifications to allow for future functional
requirements without major system overhaul

g) Training of staff is an important activity in order
to reduce error rates, and give them some idea of,
how the pieces fit

~
h) System software maintenance should be done b

department personnel
i) Commitment of staff from thg clerical levels to
the highest level of management must be acquired.
Managers reported that routine operating statistics

were the most useful output from their perspective. This

was a result of the repogd ord keeping, administrative
and control function of§ Edrocessing. Research was
either not done to ali V-.if extent or seen as not having
much to do with the da( :~day operations.

The majority of interviewees perceived significant
resistance to change but were in disagreement about the
source of this resisfance. The‘most common suggestion was
that the resistance was due to organizational and individual
inertia. Other suggestions were: lack of communication

due to technical language of data processing personnel,

lack of guidance and leadership, and failure to get commitment.




" Future Developments f

Both operating systems planned major reviews in the
future with a view to éxtending current capabilities.
Future development will await the consolidation of actual
or potential changes resulting from policy and/or organiza-
tional adjustments. '

When managers were asked for their recommendations,
one suggestion was common: in-house- data processing exper-
tise is desirable. This idea 1s important enough that one
organization is currently recruiting and another group has

seconded a field professional with data processing exposure

to act in an advisory'capacity for central office.

49



CHAPTER 5
DISCUSSION AND CONCLUSIONS

In order to place the results and subsequent discus-
sion into an accurate perspective, a review of the methodol-
ogical pyoblems of the study is in order.

One of the first difficulties of this study was in the
execution of the structured interviews. The respondents'’
approach to the questions was varied and, in the interview
setting, each h;d the opportunity to query the researcher
about the intent of the question. The interviewers had to
be careful not to bias the answer.

N Many of the interviewees declined to answer some of
the questions and a number of reasons were offered as ex-
planations. While some reasons were obviously reasonable,
such as not having the information requested, it was appar-
ent that some questions were avoided because of discomfort
and anxiety on the part of the interviewee. This was
evident especially in places where there was continuing
organizational conflict over a related data processing
"“issue. The question of what problems occurred during
development and what were the causes, is a good example,
especially where the evidence indicated that a colleague
might be implicated.

Since the area under investigation is a complex one
involving.ihe relationship of people with technology, there
are many potential confounding factors which cloud the

picture. Quantification of these issues, particularly
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where they inter-relate, is very difficult since the tools
to measure the degree of organizational conflict, degree of
success, and even the cost-benefit ratio are either ndn-
existent or of questionable benefit (Fischoff, 1977).

The answer to the question of actual cost of system
development could not be provided by anyone. The number of
dollars expended on a particular project is probably one of
the simplest and most objective measures that can be made,
at least in térms of external resources required. Managers
noted that whether or not projects camg in under budget and
on schedule was far less a concern than whether the system
was functionally appropriate. Given the kinds of conflicts
described by them, it is easy to understand this approach.

Some caution is advised in making comparisons among the
different apprenticeship organizations in Canada. As noted
above, the program in Quebec is substantially different from
any other program in Canada and these differences seriously
influence the administrative requirements of the organiza-
tion generally and of the da{a processing component specific-
ally. On the other hand, there ar; some areas of difficulty
and success that the Quebec organization shares with Ontario
and B.C. '

The Differential Effect on Organizational Levels

A review of the literature reveals writing on the sub-
ject of "management information systems', or MIS as 1t 1is
commonly abbreviated. The benefits cited by much of this

literature arerelated to better management through improved

b W
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decision-making. Better decisions will be based on better
and more extensive information provided by a computerized
MIS. A National Centre for Higher Education Management
Systems (NCHEMS) survey in 1975 ranked the improvement of
internal m;nagement as the most important reason for initi-
ating MIS development (Gaither, 1977, p- 47).

This study identified a major difference in the effect
that data processing systems development in }he organiza-
_tional levels of apprenticeship administrations. All of
the systems reviewed had the greatest impact in terms of
day to day work patterns on the clerical level, and second-
arily on the supervisors of the clerical groups. Senior
managers typically received computer generated reports that
produce information they received when the administrative
system was entirely manual. The major reported differences

between manual and computer systems were: 1) reduced

clerical workload in producing the information; 2) reduced

time in production; 3) a perception of increased accuracy

and; 4) potential for accomodating future growth.
Therefore, a more accurate description of the systems
under study would be ''clerical support system'. Most of
}he clerical functions under these data processing systems
changed substantially; clerical supervisors therefore con-
cluded that EDP systems require a higher ler] of training
on the part of staff. There is some question whether this

conclusion is substantiated historically by EDP alone; each

of these systems had increases in complexity due to policy

4



and legislative changes as well. .

Giveg the greater degree of impact.on daily work pat-
terns at the clerical level, it is a conclusion of this
study that clericalfpeople should be involved if possible,
and informed at least, about the profyess of systems devel-
opment.

Development Problems

All organizations at all levels noted that the move
to EDP was a major event, but there was a fundamental dis-
agreement between technical representatives and the user
community about user involvement in the change. The combi-
nation of reported user ignorance about the technology and
system analyst ignorance about the user goes some distance
In explaining the resistance to change demonstrated by
these organizations.

There was no specific planning undertaken to deal with
the human aspects of this change. It is only in the last
two years much attention has been paid in the literature
on the computer systems analyst as a catalyst or agent of
change (Feeney and Sladek, 1977) although one 16th century
author has expressed a related thought:

It must be considered that there is nothing

more difficult to carry out, nor more doubtful of

success, nor more dangerous to handle, than to

initiate a new order of things. For the reformer

has enemies in all those who profit by the old

order, and only lukewarm defenders in all those

who would profit by the new order ... (Machiavelli
1513; p. 21, 1950 edition).

In order to reduce the collective anxiety of clerical,

supervisory, and managerial personnel, it is recommended
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that the move to use EDP begin with a small non-threatening
project. It is clear that this technology has serious
impact; a modest effort that has high definition will have

a higher chance of success, and a lower impact if it fails.
The literature amply demonstrates that more and more organi-
zations will be using EDP and that the trend in the use of
administrative computing is toward increased sophistication
(Robbins, et al. 1975, p. 6-7). Like any learning process,
progress is easier when based on a foundatiod of positive
experience.

The shift toward increased technology 1s serious and
difficult enough that it should be done, if at all possible,
at times of organizational Stab}lity. Two of the organiza-
tions recognized this and were deferring further EDP devel-
opment until policy and organization 1ssue resolution.

Given the kind of confusion and difficulty demonstrated
when policy realignment, reorganization, and EDP system
development were attempted concurrently, this 1s a highly
recommended course of action. 3

The reported effect of EDP on staffing levels 1s such
that there should not be any expectation on the part of
users to reduce personnel during implementation of these
systems. In fact, all of the organizations documented the
reverse situation in the short run.

Users who were not iﬁformed about EDP found the question
of what role to play in the development process difficult

to answer. As Churchman (1968) notes, the problem with
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the engineering approach that is common to technically
oriented people is that they. expect the user to say what \
he wants, when the user has no experience upon which to
base his.expectations. This problem supports the above
1dea of easing the user into the technology with a modest
first project to raise his level of awareness.

It is also suggested that the uninformed user should
be exposed to the technology before proceeding to develop
EDP supported systems, so that the user will be able to
participate more intelligently in the process. As was
reported, most staff who attended computing systems semi-
nars returned to the jobs with a significantly more positive
view, despite some serious limitations in this course.

(The differential effect of data processing systems devel-
opment from one organizational level to another has been
demonstrated both in the literature and in this study. VYet
the mix of personnel in these courses was across the full
range of manager to clerk. )

Another difficulty experienced by user groups was the
inability to demonstrate financial cost benefit. While it
might be tempting to attribute this to the fact that these
organizations belong to the public sector, and therefore
have a greater interest in effectiveness than in efficiency,
this problem is more substantial than that. Fischoff (1977)
goes 1nto some detail about the problems inherent in the
whole concept of "cost-benefit", and points out that the

results of any specific analysis of cost-benefit "will




depend on whose values are assigned to the various costs
and benefits ..." (p. 179).

What measure can be made of the benefit of a ''more
orderly'" system, as reported by one manager? And does a
greater degree of orderliness have its costs as well? The
di fficulties that such questions pose for the managef who
is attempting to assess the situation in a timely way are
enormous. On the other hand, there was no documentation
available from any of the groups studied on the actual cost
of develq‘ment in terms of budget dollars expended. It
would appear that the decisions made by the managers to
proceed with system development were based on a more global
appraisal.

Given the workload volumes of each of the branches at
the time of EDP development, there is some evidence to sug-
gest that there existed an approximate volume of clients
beyond which diseconomies of scale occurred, given similar

administrative requirements. While most of the EDP systems

did not result in an improved level of service to the public,

senior managers suggested that a minimum level of service
would be impossible to maintain without information tech-
nology. This constituted the basic justification presented
by -most managers.
As in the case with the measure of costs, and schedules,
there was no evidence to suggest that any attempt had been
L

made to formally assess productivity except in the grossest

sense. The confounding factors of employee turnover and
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increased camplexity made it impossible to determine the
change in worker and system productivity that occurred as
a result of computerizatioms

ggerationa!Prob lems

Training
' There is no evidence to suggest that EDP systems per-
form any better than any other system in dealing with con-
fusion or ignorance about organizational objectives. The
question of the place of administrative computing in achiev-
ing those objectives was not answered at all by clerical
workers and their supervisors. This 1s probably.not a
problem that is unique to data processing systems and the
cleriéal workers associated with them. It 1s suggested' by

the results of this study that this is evidence of a training
-

prob N The question of whether sophisticated training

of high t®wnover clerical staff is cost beneficial 1s
especlially problematic given the limited attention that

has been paid to establishing performance measures for such
staff. It is impossible to say, as a result of this study,
that a specific and formal training period would result in
higher worker productivity, but {Le question bears further
study on the basi1s of outstanding goal and cost effective-

ness concerns.

Data Accuracy

One major problem that was identified by field service
staff in using EDP system generated documents was that of

data accuracy. Thils 1ssue was particularly intense during
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the file conversion process,.where temporary Help with no

particular commitment to the organization were enpl;;ed to
convert data. ' The problem continues in systems which have
been operational for many years as well.

This was e§pecially frustréting to field personnel who
must bear the brunt of public criticism in face to face
confrontations, while having the least influence and least
opportunity to change system data. They must of course
take responsibility for errors that are generated from field
originated documents. That errors will occur must be taken
for granted. It is strongly recommended that apprentice-

ship organizations which plan to use EDP systems builq in

a capability for data verification by the person who has

the greatest vested interest in its accuracy, the apprentice,

the employer, or both. This data Vrification procedure

should occur periodically (such as annually), with docu-
ﬂentat10¢10n the (;gnrrent data stored on the 1nd1v1dual/0t
o
: gaﬁlzag&dn Sen; tp«thé ngject party, for correction and

- re;urm aln ovﬁ?ﬁ tq;lmprove :he return rate of this

turpzfqundﬁﬁoqyment :dt should be sent at the same time as
. ofhér admlnxstratlve document: that must be returned. A
;coﬁ?xrmatlonfnotlce or school schedule would be an example
;gf such a document.
This approach is consistent with the Stanley House
criterion for humanizing electronic information system

(Sterling, 1977). In addition to the obvious public rela-

tions benefit, this idea improves the quality of the

58



administrative data base, and the %osponsibility f’i

accuracy is shared with the ultimate user of th?ystu.

the client. It should be noted that this cap‘bilsty is

beyond that of traditional- manual fxling systems which

preserve information away from the client in ways which .;
discourage his involvement with the data as it is stored.

.

Managerial Performance

The survey of the literature suggests some conflict
on the subject of the effect that information generally
and EDP generated information specifically has on decision
making and managerial performance. On the basis of the

observations of this study, EDP information has no signi-

N .
senior a nxﬂt?a(ors in apprenticeship orga ations.
This 1s s 1s1ng given the general use of the expression

: ~ .
"management i1nformation systems' (MIS) when discussing

fircant 1mpact on t.,he work patterns of the vaszajority of

administrative computing. In the case of the study groups,
MIS 1s a misnomer which hides the fact that all of them are
basically clerical support systéms, which also could be
referred to as 'transactional" systems due'to the fact
thgy focus on individual, micro aspects and data/information
needs of the organization. -
Whether the discussion centres on “"transactional"
micro systems or "planning" macro systems, the literature
details differences of oginion, on the efficacy of formal

information systems in contributing to managerial decision

making. What exgectations can a manager have for EDP
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systems? The managers interviewed reported either complete
ignorance at the outset or“expectations that were unreal -
istically optimistic.

Expectations and Epistemology

The problem of developing appropriéte expectations for
the system that an administrator might be building or using
1s closely related to.the confusion over terminology that
is demonstrated by the various ways that authors use the
same words. The confusion of terminology and expectations
are bound up in the epiétemological considerations of sys-
tems design. Referring to Webster, "epistemology'" is the
"s;udy‘or theory of the origin, nature, methods, and limits
of knowledge". It is proposed that the following brief
epistemological model helps to resolve the debate in a way
which will more Closely align reality and exbectations.

As the model in Figure 1 indicates, theré are four
terms: 1) data; 2) information; 3) knowledge and 4)
wisdom. The decision making of educational administrators
seeks to move as far to the right of the model as possible;
that is to say, it is to be hoped that decisions should be
"informed" at least, preferably "knowledgeable'" and ulti-

mately "wise''.

I TN ve

DATA INFORMATION KNOWLEDGE ] WISDOM
context, \\\\:;2§gration, values,
framework construqﬁﬁ philosophy

Figure 1.
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The most elemental part of the mode} is data. For the
purpose of the model the IBM (1969) definition as noted in
the'survey of the literature is used: '"a representation of
facts, concepts, or instructions in a formalized maﬁner -
'suitable for communication, interpretation, or processing
bf humans or automatic means'. "Information" is defined as
"the meaning that a human assigns to data by means of the
known conventions used in its representation." (p. 15).

This concept of convention is expanded in the publica-

tion Introduction to Data Management (IBM, 1970). The term

N\

,

"context'" is used interchangeably with the term "convention'.

An example of a piece of data is 140548. This data might
be true, valid, and relevant, but without the context
provides no meaning, and is therefore not information.
However, when the context is provided with the convention,
in this case a date of birth in the form day, month, and
year, data becomes information. Thus the "placing into
context' by providing a meaningful framework iS'tﬁe process
whereby data is transformed into information.

Information is transformed into knowledge when infor- g
mation is ihtegrated into more sophisticated constructs
that relate a variety of pieces of information. Kaogiédge
implies a level of cognition that goes well beyond a simple
recitation of the facts. The distinction between "know-
ledge" and "wisdom" has its basis in values, or a pﬁilo-

sophical point of view. A decision is judged wise when jt

is consistent with the principles of the Judge's perspective.
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The qhestion remains: what can an educational admini-
strator expec&}from én EDP system, in his quest to move from .
left to right in Figure 17 Beginnin§ at the left, a com-
puting system's capacity for the accumulation of data is
effectively without limit. Currently, one foot of mggnetic
tape can store up to 75,000 characters of binary data, and
the common reel of tape is 2,400 feet long. In addition to
this, files are not limited to one reel of tape.

Manipulation of this data by sorting, classiéying, and
aggregating, can be done with great speed ard great accuracy!
Consequently, the potential production of information from
data by the placing into contexts or frameworks is very
substantial. a2

However, the transformation of information into know-
ledge requires human skills and comprehension beyond the
curre;t state of th? computipng art. Any EDP system which
could achieve this would be an artificial intelligence.

The barrier of comprehension and integration that separates
knowledge from information is not one that a computer can'
transcend-: %Perefore our expectations of the potential
benefits of such a system must be tempered with the reality
of how well we can employ the information resource as a
foundation for extending-our knowledge.

On the left of the barrier in Figure 1, the computer
technician/technologist is found; on the right is the

educational user community. How well has each side done 4{. ®
§

in reaching across that barrier? Given the equivocal reports
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in the literature on the pffectiveness of EDP originated

A Y \~,

. il
information on decision makingy therdis some work to be
done in this area.

Transcending Information: the Three Hat Theory

In this study the use of existing' computer files by
managers is limited to the routine operating statistics
which are very much like the reports generated by the pre-
viou§ manual system and the occasional special requést.
These special requests are relatively simple, such as, K lists
of apprentices in a particular trade 'in a particular‘regioq
or a list of poteﬁtial award winning students.

The reasons for this situation vary from individual

to individual,.from situation to situation; generally, how-

éver managers have little knowledge of the speci?ic data

P , bad

which are availablé and demonstrate very little understand-
ing of what ways the data might be combined to support
policy considerations,

One way of dealing with t;e barrier is referred to as
the '""three hat theory'' (Sandin, 1977). The underlying con-
cept is that both the educational administrator and the EDP
préféésional have jobs that are sufficiently complex.to
réquire their fuIl time attention. Thus the need for a
"third hat". It is to be noted that what is meant by this
expression is a third person who will act as a mediator
between the two groups mentioned above, and not one person -

who will wear three hats.

As the technology of EDP advances, the whole area of



information/data management promises to get more complex.
Data colleétion, processing, and dissemination is expanding
with the advent of new methods: optical character recogni-
tion, voice recognikion, mass storage systems, data base
management systems, statistical and modelling packages,

and microform advances are all indications that a new field
of specialization may be on the horizon, that of the infor-
mation manager/mediator. Hegce the emergence of the '"three
hat theory".

Under the third hat will be the brain of a mediator
who is able to identify the information resources that might
be appropriate for whatever problem is under discussion.

He will be able to’contribute to the problem solving pro-
cess of administrators by relyating specific instructions to
EDP personnel, among others, about what data is to be
gathered and how it is to be processed into information.

As Churchman (1974) points out, the information scien-
tist or manager is not just a libra;ian, since he will be
regquired to pass judgement about the accuracy, appropriate-
%ess, cost, bénefit, validity, and completeness of the
information. He,also will struggle with tﬁe problems of
quality, quantity, ambiguity, bias, credibility, distortion,
entropy, noise, objectivity, meaning, relevance and timeli-
ness of the information resource.

The two organizations that were searcHing for an infor-
mation consultant to help in system development and main-

tenance were essentially putting the "third hat" theory

s
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into practice. Both of these groups had experienced
undesirable effects from the gap between the user and the
technical experts, and were in the processing of recruiting

at the time of th® study.

}

- A
The gap'betuqenrpser and technician is ‘gz>inproved

“
il

.
by the physical ﬁ‘B ofganizational distance between the two

- o

. s
parties., Phy51ca1Ly,‘all cgﬁput1ng personnel were located Y
in separate buildings, and in two Cases, the offices were
located in different Cities. As Cohen et al. have observed:
the way in which the equipment and work space is
physically laid out is a strong determinant of

who is likely (and able) to talk with whom and

when. It is difficult to form a relationship

with someone who must stay ‘at a work station on

the other side of a seven-foot-high machine

(p. 149). :

With the data processing people, data entry people, and
processing hardware located elsewhere, it is easy to see
how a sense of remoteness evolves.

For a variety of historical and organizational reasons,
all technical expertise responsible for either system deve]-
opment or maintenance and enhancement were employed and

-therefore primarily responsible to managers outside of the
useér area. Opportunities for conflicts of interests and
commitment of time, energy, and interest exist under these
circumstances. Examples of this cenflict were evident in
a number of individual instances. One person was assigned
the role of evaluating and investigating the organization

’uqmat he was ostensibly serving; the result of his effort ,’&g

was an extremely critical document which was unknown to -
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the user community. Another persoﬁ had significant impact
on the development of the EDP system by way pf designing
input forms and deciding what data was. to be gathered. He
responded to the question':bout what organizational goal
were being served by EDP systems by stating that in his
opinion the organization had no goals. These two incidents
and the one where the technician attempted to claim that a
particular process was impossible technically when it was
only iriconvenient, suggests that the gap between user and
the computing systems community is not just epistemologicai.
Thus the information mediator/consultant"'s role will also
be defensive, as well as carrying the responsibility for

information management, education, and innovation.

Data and Information Sharing: Inter-provincial

The study team investigated the prospect of estadlish-
ing common coding structures between provinces 1in order to
faciliatate inter-provincial data and information sharing.
Technically speaking, data sharing between Ontario, Quebec
and British Columbia is complicated by the fact that each
province runs on a different machine. This factor is far
less important, however, than the historical interprovincial
differences of opinion about such things as trade definition
and designation. Until these more basic differences are
resolved, if they can or ;hould be, it is unlikely that the

sharing of data at the EDP level will be possible or pro-

ductive.
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Data aﬁd Information Sharing: Provincial

One other issue that emerged as a result of this study
is the question of information sharing with external agen-
cies. None of the apprenticeship groups studied reported
any significant change in relationship with outside organi-
zations, either public or private, with the above noted
concern in the field with clients about data accuracy.
However there was mention made in all cases of external
users having an interest in the system data. This interest
was just beginning to evolve at the time of the study, and
raised some question of data confidentiality and processing
costs.

Given the fact that it is expensive to collect, store,
verify, correct, and process data, one organization is
beginning to charge users on a cost recovery basis for the
production of information which is outside the functional
requirements of the apprenticeship branch. This promises
to be a continuing issue. The question of inter-organiza-
tional sharing of EDP originated data will be an even more
difficult problem for the futu;e, as the technology improves
the ability to do so.

Summary

On the basis of the collecfive experiences of appren-
ticeship administrations in the use of administrative com-
puting, the following conclusions and recommendations have
been made.

The introduction of electronic data processing technology
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into traditional manual paper systems constituted a major
change. Resistance to this change was reported, yet no
formal effort was made to managg it. |

Theﬂmove to data processing is a significant enough
event in the life of these organizations to warrant close
attention by senior administrators. Therefore a pegiod of
program and organizational stability is recommended.

The EDP systems that are in place have a significantly
different effects on the varioué level of the organizations
using them. Clerical functions were radically changed,
while management behavior and work patterns did not. '"Cler-
1cal support systems' 1s a more accurate title for these
systems than '""'management information systems'.

There 1s very little evidence from the way that managers
of these organizations used the information resource of EDP
systems, that coﬁputerization improves management decision
making or managerial performance.

The major benefit of EDP systems, as they are used in
apprenticeship administrations, is not improved information
orl{mproved service to clients, but the ability to provide
a minimum level of service to a continuously expanding
clientele.

There 1s considerable difficulty demonstrated in
establishing accurate costs and benefits that occur as a
result of systems development, either before or after the
project.

There 1s a great deal of evidence to suggest that the



gap between user communities and technical groups continues.
The responsibility for this gap belongs to both groups, and
to the fundamental misunderstand}ng over terminology and
expectations. Given the increasing complexity of both

the technical and the program sides it is unlikely that one
side or the other will be able to bridge the gap and still
maintain functional expertise.

An epistemological model has been presented as a means
to resolving the conflict in terminology and for establish-
ing a base for more realistic expectations about the poten-
ti1al and limitations of EDP in information systems. A
discussion of the emerging "third hat" of organizafions,
the information manager/mediator, was the result of the
barrier in the model. The model noted the technical oppor-
tunities and emphasized that human skills and comprehension
are necessary to transcend the inherent limitations of data
and information.

Therefore 1t is recommended that apprenticeship organi-
zations recrult an information consultant to mediate the
differences between user and technicians and to act as
organizational educator and innovator, in the area of
information use.

There is some confusion about whether 1t is computeri-
zation or policy change or both that accounts for the
'increased complexity of these organizations; in any event,
there is an 1dentified need for better methods for training

staff. This conclusion is supported by evidence of
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.overwhelming ambiguity among clerical staff about the
organizational objectives.

Managers should be exposed to analytical techniques
for us‘pg information,including information that comes
from EDP systems.

Computer system analysts must be trained for their role
as agents of organizational change .

Given the human problems of data processing systenm
development, this research supports the idea of element by
element development as opposed to the holistic approach inp
some literature.

It 1s recommended that, as -an adjunct to other methods
of measuring and assessing the results of Systems develop-
ment, measures of productivity be developed.

It 1s recommended that the data stored in computerized
files be subject, where possible, to the verification by

those individuals or organizations concerned.
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!

césc!ng and under what circumstances? .
Who did the system development? ' A
e.g. private consultant,
government service bureau,
user department perscdhnel.

How much involvement did the user have in the system

development cycle?

feasibility study - was 1t done, by whom,
alternatives i1dentified, and docymeAtation.
analysis :
design ’

. L
construction

implementation ¢

Any major changes to the functional specifications

along the way? If so what impact on the brocess did they
have?

What comments would you make about -the mManagement and
. i 1’

control of the project? -
schedule -- was it met
budget -- what was it and was»it met

What problems occurred during thé system development?

What were the causes?
Recommendations?

Was there a review done following System implementa-

tion?
Documentation?
results? i
> conclusions? j
recommendations? i

What were the direct and indirect costs of the project? j
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K
Management Impact

What changes in management behavior occurred,i.e. work
patterns?

What is data p;ocessing used for?

What information does the system provide for manage-
ment?

What tangible and inténgible benefits has data process-
ing had in the organization?

How much good does the service do?
How good is the service?

What management gdals are supported by the system?

Management Perceptions of Operational Impact ‘.

What do the operationalopS%ple think of the system?

What do the technical people think of the system?

Was there significant resisiancb to change?

What current operational problems are you coping with?
¢

What future plans do you have for the system?

Organizational Questions

What changes in the organizétion occurred as a result
of data processing?

What 1s the relationship of the data processing group
to your organization?

Has data processing had any effect on your relationéhip
with other oxanizations?

What 1s yowur opinion about the possibility of attempt-
ing to organfze uniform national coding structure for the

sharing of apprenticeship data? -
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OPERATIONS ORIENTED QUESTIONS

R PR
Development

" .
When did the organiza )egin to consider data pro-
cessing and under what circul!ii;ces?

How much involvement did the operations staff have in

the system development cycle?
feasibility study g
analysis -- were the functional specifications
documented and reviewed by you before
design and construction?
construction
implementation -- what kind of system testing was
done before impleméntation? was
it satisfactory?
was it complete?
what kind of training was provided?
how? by whom? how effective?

Current Status ’ ¢

¢
What operational #o0als are supported by data processing?
Are the user manuals and procedures easy to understand
and are they easy to use? Recommendations. . .
What is the distribution of work like among the staff
and over time? IR
¥ B -
What documents are used: type, volume, retention,
storage, security, appropriateness? Recommendations.
What audit controls do you have in place?
With respect to system inputs, processes and outputs:
how difficult are they to effect?
what are the procedures for this?
Ccosts and time required?
. How rediable is the system?

e .
What procedures do you have in the evept of system

-~



failure?

What does management think of the system?
»
Service Aspects

Has data processing changed the level of service to

apprentices? )

Has this system had any impact on your relationship
with other organizations in gpvern'pnt? e.g. providing
information services.

Impact on non-government organizations sugh:as employers, -

union groups etc.
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TECUNICALLY ORIENTED QUESTIONS

Develqpment("

What was your overgll relationship Qith the user group
during the development cycle? How responsive were they to

\
the development?

What system solution alfernatives were considered?

What problems did you have during development?

Were there changes to the functional specifications
and if so how_often and how significant? How were they
dealt with?

Was there a formal review done of the system develop-
meént process and product? Documentation?
What were the development costs?

- -Has—the budget met? o : : : m

Was the target schedule met? !

e
g

Was the project control and management effecti¥€€7

Ve
. . .
How was data conversion achieved? aﬁ//l////ql
Current Status ~ *

. e
What are your current operational costs?

What do the operations staff think of the system?

What does management think of the system?

Is it possible to get a copy of the data elements stored J
and the coding structures used?

How is data entry done? Batch vs®online.

Which storage medium is used, and how much?

Which access methods?

. . - .
What about software?



4

c o
Proprietary - how much
* what kind i

problems
benefits
maintenance

. In-house
problems in development

recommendations
maintenance

Future plans
How is file maintenance done?
Recovery procedures - what are they and how effective?

Have they ever been tested?
Needed?

Data controls?
security * )
back up n F 3
audit trails r P P
data validation : o
output controls

access to data

Problems? Recommendations?

-
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APPENDIX B

List of Personnel
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Project Director - M. M. Marche B.A. (Econgmics), Professiongl

-

Diploma in Education; five years experience in the
‘P areas of management research, data Processing and
Systems analysis and one year as';n instructor at
NAIT in computing systems technology.'
Economist/Systems Analyst - P. McFarlahe B.Comm., Diploma }n
C.pputing Science; five years with the Planning Sec-
retariat as a_research economist and systems analyst.
Technical SupportA%oﬁ;ultant -"R. Senda B.Sc. (Mathematics),
currently finishing a M.Sc. in computing science
(area of spec1alty - data bqqidn%tems) three years

experiencé in systems analy51s and one year instruc-

tional experience at NAIT.
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