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e proliferation of personal computers, in- 
creasing demand for information processing, huge 
development backIogs, and user dissatisfaction 
have contributed to the phenomenal growth of 
end-user systems development in the Iast decade. 
During this same period, a large number of “user 
friendly” fourth generation tools and application 
generators have been developed and marketed 
with promises of improving development produc- 
tivity, and easy use by end-users [19,30,34,39,53, 
551. Many companies also invested significant 
amounts of resources in information centers, 
end-user training, and end-user support person- 
nel without realizing adequate returns. A great 
deal of these resources have been invested in 
identifying appropriate tools for end-user systems 
development (ESD), [33,35,38] and strategies for 
end-user training [7,8,18,44,47,48]. However, im- 
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prmements in end-user systems development 
uctivity have not matched expectations 1491, 

neither has systems standards and quality [26]. 
Several researchers have suggested that new 

approaches to end-user training need to be devel- 
oped f 12,16,2 1,23,27]. The problem most often 
identified with traditional approaches is their fo- 
cus on construct based training, which empha- 
sizes the mastery of sofware tools. Construct 
based training according to Karten [25] teaches 
the user how the software works, but not how to 
use it. Olfman and Bostrom [46] have found that 
action oriented hands-on training is most effec- 
tive in developing ESD skills. Further, Cheney et 
al. [I l] have found that organizational and work- 
group support influence end-user learning. An- 
other key determinant to learning that this type 
of training lacks is motivation [9,28]. However, it 
appears that traditional approaches to end-user 
training have ignored research findings [41,6i], 
which have demonstrated the importance of: (a) 
personal relevance, (b) learning environment, and 
(c) instruction style. Much work needs to be done 
in developing methods, tools, and strategies that 
focus on the special problems of end-user systems 
development. 

This paper discusses a Collaborative Action 
Learning (CAL) approach to empowering end- 
users with the necessary skills to find solutions to 
their information systems needs in an ongoing 

ith minimal external help. The CAL 
offers a new way of conceptualizing 

end-user systems development: (1) as an Action 
Learning process; and (2) as a self organizing 
collaborative discourse. Its primary aim is to pro- 
vide a structure, and set of development and 
process management techniques that allow end- 
users to improve their competence in real systems 
development situations. 

zational escrow 

able form. In two different studies of end-user 
spreadsheet application development, Brown and 
Gould [4] and Carlson [6] observed that end-users 
have difficulty in analyzing and representing for- 
mulas that are part of the info 
of their work environments. Canter et al 151 also 
found that end-users have difficulties conceptual- 
izing information needed to navigate and extract 
data from complex databases. Many researchers 
have pointed out that expert problem solvers 
depend heavily on a vast reservoir of tacit knowl- 
edge that they have developed through work ex- 
perience [50,57]. Many of the conceptual and 
analytical difficulties that end-users encounter 
during systems development can be traced to the 
lack of experience-based knowledge. A key issue 
of any approach to developing end-user compe- 
tence is the structutring of enabling conditions for 
developing kuowledge about experience-based 
systems deveiopment. 

2.1. Aspects of systems deuelopment competence 

The expertise of competent systems developers 
can be classified into two categories: (1) knowl- 
edge of the organization and (2) knowledge of 
technology [13,22]. Each of these may be further 
divided into implicit background or ready-to-hand 
knowledge and explicit foreground or present-at- 
hand knowiedge 114,361. These categories can be 
defined as a coordinated schema, comprising a 
set of goal directed scripts that contain functional 
subparts for problem identification, problem 
framing, and problem solution in specific areas 
(organization, technology, etc.). The problem 
identification part might consist of knowledge of 
the salient features by which a class of systems 
development problems (e.g., information model- 
ing) can be identified and categorized, while the 
problem framing and solution parts might com- 
prise the appropriate strategies for ma~ng sense 
of the context of the problem-do 
solution procedures for analyzing and debugging 
specific problems: See Figure 1. 

Implicit backgroun 
inarticulable routines, 



development, rmation systems c&y insist 
on case work for students s 

system development [5,13,14, 

who try to develop their own systems without 
adequate experienrial knowledge. 

2.2. Re.search approach 

This work is of an exploratory nature; it has 
sewed as a pilot study in a major research project 
on end-user systems development. The funda- 
mental conjecture of c.ur research is that there 

evelopment skilIs that cannot be 
acquired except by experience. We wish to con- 
struct an ESD methudology that provides the 
framework -ad enabling conditions for a coilabo- 
rative, continuous learning process to aid end- 
users during their systems development. The 
philosophical orientation of the research project 
can be summarized as: (1) Developing “action 
oriented knowledge” of ESD. (2) Grounding our 
knowledge claims in ESD practice. (3) Encourag- 

d open participation by end-users. FQr 
ese and other reasons, we have selected an 

action researc for testing, validating, 
ctiveness of our methodol- 

ot new. Severat studies 
ost notably Checkland [lo] and 
who have argued that there is 

no altemative for studying methodologies. Ac- 
“we have 90 choice but to 

world and try them (techniques 

the competence of end-users and the quality of 
the information systems that they build. 

nizarim theory 

HOfQgraphic QiganizatiQn design rests Qn four 
basic principles: (1) requisite variety; (2) redun- 
dancy of functions; (31 minimum critical specifica- 
tion; and (4) learning to learn. Requisite satiety 
k@kS a diversity of knowledge in the work 
group: it must match the variety and complexity 
of the organizational CQntext in order for it to 
deal with the challenges posed by the context; 
i.e., critical organizational knQwledge and skills 
must be understood by the work group. Redun- 
dancy of functions requires that each member of 
the work group be able to carry out several func- 
tions and that cross training will occur through- 
Qut the work group. Each team member should 
be a generalist, hav+ng multiple skills so that s/he 
can perform each other’s function and substitute 
for one another as the need arises. The general 
idea is to develop a pattern of overlapping skills 
and a knowledge base that enhances the capacity 
and flexibility of the work group for continuous 
and effective self-organization. 

The principle of minimum critical specification 
requires the infrastructure of the NQrk group tQ 
provide “enabling conditions” so that the group 
can function as an “inquiry-a;iven action team.” 
This implies a heterarchial structure in which 
there is shared resporxibility and ownership of 
the work group products. Roles are not perma- 
nently differentiated, they are clarified from one 
problem-situation to another. Each problem sifu- 



gent. Coordination is a collaborative process and 
it is supported by a functional responsibility ma- 
trix. Learning to leum, the fourth principle, refers 
to the work group’s capacity for single and double 
loop learning. Members of the group must both 
value their work and the products they produce, 
and remain open to learning new skills that would 
enable them to deal with ZOYJ challenges in the 
organizational environment. Since there are few 
predetermined rules for guiding behavior, direc- 
tion and coherence must come from the shared 
values and norms that drive the group. 

3.2. Action learning theory 

The fundamental conjecture of Action Leam- 
ing is that people learn most effectively by doing. 
It is concerned with developing modes of social 
practice that enable individuals and grcu3s to 
!eDm U11, continuoiisfy as they deal with everyday 
situations. The action learning process combines: 
programmed instruction (P); questioning, critical 
inquiry, and experimentation with unfamiliar 
problem situations (Q); and critical reflection (R) 
on the Q experience [53,58,61]. Action learning 
strategies connect direct participation of those 
affected by an organizational issue with effective 
ways of dealing with it, and seek to facilitate the 
on-going creation and invention of means that 
enable a high level of organizational competence 
and effectiveness which cannot be achieved by 
traditional training methods alone. The action 
learning process is a continuous cycle of search- 
ing for new and improved ways of dealing with 
problems via critical reflection on past experi- 
ence, deciding on and planning new approaches 

/ 
Action 

Fig. 2. 4cticn learnmg. 
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and strategies, putting them into action, experi- 
encing the results, critically reflecting on them, 
etc. (See Figure 2). 

Three basic principles define the action iearn- 
ing approach: (1) The importance of co-de- 
termination in resolving problem-situations that 
involve multiple stakeholders; (2) Normative con- 
cerns are intertwined in the collaborative process 
[40,65]; (3) The action learning process is a col- 
laborative relationship in which experts and lay- 
people hold learning in common trust as a basis 
for the resolution of the problem-situation. 

3.3. Communicative action theory 

Communicative Action is concerned with the 
achievement of effective collaborative action via 
free and open discourse (i.e., critical debate). It 
provides a framework for the group interaction 
processes in which participants can debate rele- 
vant issues and hammer out agreements for joint 
action. A set of ideals that serve as general rules 
for the process are: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

All participants must have equal status in the 
group process. 
All participants must have equal opportunity 
to raise issues, challenge, or defend the valid- 
ity of all actions or statements. 
All communications must be clear and under- 
standable. No form of jargon may be used to 
mystify or erect barriers to communication. 
All propositional statements must relate to the 
existing state-of-affairs. 
All statements and actions must be appropri- 
ate to the situation under consideration. 
All participants must say what they mean and 
take the action that is mutually agreed. 
All proposed actions will be meaningful and 
effective for achieving the intended goals. 

t should be clear that this approac 
eory Y behavior by t 

debate to work, each p pant must share the 
same seven values. Alth there is no intention 

“ rules,” the com~k~~icative 
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Fig. 3. The CAL development life cycle. 

appropriate within the context; (3) sinceriry, the 
actor really means what s/he says or intends to 
act as promised; (4) comprehensibility, statements 
and actions have clear and coherent .meaning. 

4. The CAL, development process 

The CAL approach to end-user systems devel- 
opment joins together the principles of self orga- 
nizing, action learning, and communicative action 
into a form of practice in which the participants 
collectively engage in a continuous cycle of expe- 
riential learning (See Figure 31, as they search for 
and implement solutions to real-world informa- 
tion systems problems. Critical debate is the pri- 
mary technique for challenging the taken-for- 
granted, breaking down organizational myths and 
mysteries, as well as exposing the limitations of 
the learning process [2]. Critical debate is a form 
of “public reflection” or “auto-critique;” the em- 
phasis placed on it is based on the recognition 
that solutions depend on how we engage in leam- 
ing about problem-situations. 

Critical debate is a part of every phase of the 
CAL development process. It is through this pro- 
cess that information processing and manage- 

ent alternatives are surfaced, carefully ana- 
ed, and change options prioritized and imple- 

ample, let us suppose the analysis 
recess is conducted in a critical 

e about current operating practices. The 
would examine the current practices, rules 

res for effectiveness, efficiency, legit- 
relevance and search for alternatives 

rove them. For decision making 
el 

), 1311 is used. In this approach, each team 
member is required to state whether s/he has a 
strong preference for or against a specific out- 
come of the decision making process, or whether 

e cares only that a decision is made. The idea 
is to shift the decision making process away from 
superficial issues and power interactions to a 
process of real collaboration for problem solving. 
The following conditions must be fostered: (a) 
agreement that learning from experience is an 
important norm of the CAL process; (b) patience 
for the development and transition through false 
consensus; (c) agreement that authority and re- 
sponsibility is always shared; (d) the possibility 
that learning and change initiatives are evolution- 

ary. 

4. I. Projeci initiation 

Team selection is carefully ,arried out in ac- 
cordance with the principle of requisite variety. 
The objective is to match the internal diversity of 
team knowledge with the realities of the organi- 
zation. The basic assumption is that each team 
member brings to the process specific aspects of 
organizational knowledge relevant to ESD. Three 
team roles require special mention: coordination, 
control, and documentation. These are function- 
ally differentiated and rotate among the team 
members. A team facikator keeps the process 
going, coordinates the various activities, and 
maintains the functional responsibility matrices. 
A documenter records the minutes of the meet- 
ings and details of agreements. A technical con- 
sultant provides support in the use of the iCASE 
tools and runs the application generation process. 
The last of these is initially filled by an IS special- 
ist, but it is taken over by other members of the 
team when they become proficient with the soft- 
ware tools. The objective of programmed instruc- 
tion is to provide basic training in organizing, 
process, systems analysis, and information tech- 
nology. The programmed instruction focuses on 
three areas: (a) group interaction, (b) systems 
concepts, i.e., defining root definitions and con- 
ceptual modeling, and (c) prototyping in the 
iCASE environment. The group interaction and 
systems concepts training is an intensive three-day 
programmed learning and participatory workshop 
that focuses on the C process. The idea of 

-user systems development is in- 
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trcduced and discussed and group interaction 
skills are taught. The skills training encompasses 
communication, systems concepts, decision mak- 
ing, idea generation, and collaboration. The 
iCASE tools training is conducted as a two week 
“hands on” workshop, limited in focus, covering 
issues relevant to prototyping; that is, business 
systems description and analysis, business systems 
design, and application generation. Case studies 
are used to demonstrate the concepts. 

4.2. Information requirements definition 

The objective of this Phase is the development 
of a clear and concise statement of the system 
requirements. The sequence activities of this 
phase are the development of: (1) the Root Defi- 
nition (RD) of the business system; (2) a Concep- 
tual Model (CM) defining the business activities 
and supporting information per the RD; and (3) 
the Information System Definition (ISD). The 
process starts off with a discussion of the stated 
goals and objectives of the business system. The 
facilitator records each participant’s understand- 
ing of these goals and objectives on a flip chart, 
then opens up the subject to debate and clarifica- 
tion. A consensus statement of the goals and 
objectives is hammered out in everyday language. 
This, then, becomes the basis upon which the RD 
is developed. Development of the CM is a two 
step process: (1) Definition of the business activi- 
ties. (2) Definition of the information to support 
the activities. 

The CM serves as a normative model from 
which the existing business system is critically 
analyzed to identify operating activities, proce- 
dures, and rules that may be irrelevant, ineffec- 

Fig. 4. The application prototyping cycle. 

tive, and inefficient. Examples of the four classes 
of questions considered are: 

Relellance questions 
Are the operating procedures of th 
outdated because of changes in the 
environment? 
Is there a need for new policies and proce- 
dures? 

Legitimacy questions 
Are restrictions within the business system 
based on policy or organizational norms? 

Effectiveness questions 
What changes can be made to improve the 
effectiveness of the system? 
Are the appropriate resources available to en- 
sure that prczedures can be carried out as 
designed? 
Is there a need for new procedures? 

Efleciency questions 
Are the operating policies and procedures opti- 
mal for the current business environment? 
Are there more efficient ways of conducting 
the business? 
Is the design of the business system cost effi- 
cient? 

4.3. Application prototyping 

The application prototyping phase is organize 
around the spiral model of software development 
and enhancement [3] and supported by iCASE 
tools. It has four activities: Application Design, 
Generation, Testing and Critique, and Modifica- 
tion (See Figure 4). The focus is on well bounded 
organizational activities that can be implemented 
effectively to support the work of the users. Such 
applications have been defined as rJertica1 proto- 
types [17]. We are not interested in prototyping 
for requirements definition or developing throw- 
away applications. 

Application Design : Using the requirements 
statement, the team decides what 
ties they want the information sys 
what functions it must perfo 
which the functions will be develo 
starts with the specification of 
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Application GeneratioN The application is gen- 
erated using iCASE tools. The Testing and Cti- 
tique activity focuses on verifying the design and 
identifying inadequacies an culties in usage. 
Samples of data are selected and used for testing. 
A critical debate about system usability is con- 
ducted, and suggestions for immovements are 
documented. The modification activity is con- 
cerned with deciding what parts should be re- 
designed and how it should be extended to ac- 
commodate improvements. The cycle is then re- 
peated until the team has developed, tested, and 
approved an application that is acceptable for 
everyday use. 

4.4. Implementation 

Implementation involves a smooth transition 
into the general work activities. As a part of this, 
the team develops training, operating, and prob- 
lem documentation manuals; workshops are con- 
ducted. These cover the basics as well as issues of 
user responsibility. 

4.5. Post development discussion 

This involves “public critical reflection” upon 
the process and product of the exercise. It is the 
“R” of the action learning process and focuses on 
two issues: (1) What did we learn as a group? (2) 
What would we like to improve in the process 
and product? Using a flip chart, the team mem- 
bers itemize and discuss the problems they en- 
countered. The development process is then dis- 
cussed and the members are asked to suggest 
changes that might make it more effective. Sug- 
gestions include possible extensions and other 
activities of the business function that might ben- 
efit from future development. The documenter 
records the findings and produces a report that is 
circulated for approval and finalized. 

real-estate development, and retail sales. The re- 
tail sales company operates an innovative con- 
sumer oriented department store chain, which is 
concerned with staying ahead of its competitors. 
In its merchandising operations, it seeks to foster 
a culture of dynamism and change, rewarding its 
employees for new ideas. The business is func- 
tionally organized into: Marketing, Purchasing, 
Finance, Operations, and Information Resources 
Management (IRM). Each function reports to the 
Chief Operating Officer via a Vice President. 
The IRM function is regionally distributed with a 
small centralized group comprising Strategic 
Planning, Information Systems Architecture, 
Head Office Systems, and Procurement. Head 
Office Systems is composed of: Systems Develop- 
ment and Maintenance, Operations and Technol- 
ogy, and End-User Support. 

In 1989, having completed an enterprise-wide 
information engineering project to define an In- 
formation Systems Architecture and long term 
information management strategy, ALPHA INC. 
decided upon end-user computing as a strategy 
for developing small to medium size information 
systems. The Catalogue Sales (CS) department of 
the Marketing function located at head office was 
targeted as a key area for EUC. From 1984 to 
1989, catalogue sales had grown dramatically. This 
coupled with a high projected growth over the 
next five years, provided the impetus for top 
management to make the development a strategic 
issue. Two main areas were deemed critical: CUS- 
tomer Service and Distribution Management. In 
1989, the CS department consisted of a manager 
reporting to the VP of Marketing, three supeti- 
sors, and 32 other personnel. During the period 
of high sales, little attention was given to the CS 
department; consequently, it was given the dubi- 
ous distinction z the least desirable place to 
work with the highest personnel turnover rate. In 
September 1989, only one CS employee had more 
than 5 years experience in the area; the others 
ranged from five months to two years. 

5.1. Alpha k infoma tion systems infrastructure 

., the of our case studies, is a 
lar ustry lomerate that is almqst 
300 years old. It began as all family business 
trading with native North erlcans. The firm is 
currently organized into mpanies involved 
i g, a~ufacturi~g~ petroleum, financing, 

By September 1989, the information systems 
development infrastructure had become very so- 

histicated. The Information Systems Architec- 
re Group had completed the second phase of a 

efineu the long range plan, an infor- 
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mation systems architecture, and a ten year de- 
velopment and implementation program. In sup- 
port of this major strategy initiative, the IRM 
organization was expanded to include Data Ad- 
ministration, End-user Support, and CASE Sup- 
port Groups within Head Office Systems. A sec- 
ond important aspect was the integrated Com- 
puter Aided Software Engineering (iCASE) envi- 
ronment; it was configured around personal com- 
puter work stations linked to a mainframe reposi- 
tory with systems descriptions managed by a Cen- 
tral Encyclopedia. 

5.2. The case studies 

Case No. I: Order processing 
The first candidate of the CAL approach was 

to provide information technology support for the 
effective and efficient telephone order process- 
ing, and contribute to improving customer and 
employee satisfaction. The order processing func- 
tion had long suffered the consequences of a lack 
of timely information on product availability, 
pricing, and customer in-house credit status. The 
order entry information system (OEIS) was a 
stand alone system supporting on-line inquiry of 
customer and inventory data and overnight batch 
prnccssing of orders. The customer and inventory 
data were almost always out of date and invalid 
due to irregular file maintenance. As one em- 
ployee said, “if we really want to know what 
products are in stock we call the warehouse.. . and 
as for price, the customers get that information 
from advertising before we do.” Customer service 
employees, therefore, kept “buffer stocks” of in- 
ventory information they received from “contacts” 
at the warehouse, and copies of the catalogue to 
which they refer while talking with customers on 
the phone. Further, the system offered no facility 
for checking the credit of customers; this infor- 
mation was managed only by customer accounts. 

Case No. 2: Distribution management 
The proposed distribution information system 

(DIS) was to support the management and opera- 
tion of the CS function. istribution personnel 
are responsible for ship g and tracking cus- 
tomer orders and returns. years, 
shipping and tracking orders a lcsis- 
tical nightmare, mainly because of t 

valid inventory status information and shipping 
coordination difficulties. The distribution policy, 
at the early stages, stipulated that orders would 
be filled from two major warehouses located just 
outside the city where the Head Office was lo- 
cated. Using the information generated by order 
processing, distribution personnel conferred with 
people in the warehouses to arrange shipping. 
The mode of shipping is selected based on the 
size of the order, the customer’s address and 
preference. There are several options and classes 
of shipping service in addition to the firm’s deliv- 
ery service. In cases where the customer has no 
stated preference, distribution personnel must se- 
lect the most cost effective and reliable service. 
In order to do this, they must have information 
on: (a) the warehouse with items closest to the 
customer location; (b) delivery schedules for the 
in-house service; and (c) pick-up and delivery 
schedules of outside contractors. 

5.3. The CAL development projects 

The project teams each consisted of eight vol- 
unteers from the CS group, the researcher, and a 
technical expert on loan from the Information 
Systems Architecture Group. Two members of 
the OEIS development team had previous experi- 
ence of one ye u and nine months as user repre- 
sentatives assigned to systems development teams. 
The experiences of the other volunteers ranged 
from four years to five months within the CS 
department. During the development of the OEIS 
six temporary part-time employees were hired to 
fill gap created by the volunteers. At the end the 
project two were retained, they continued work- 
ing beyond the completion of the DIS project. 
Acquiring these additional resources was not 
problematic, because it was usual practice for the 
CS department to hire temporary help every few 
months, when they were overloaded. 

The development time for the OEIS was six 
weeks, exclusive of the ProgrammPJ hstruction 
period. The project team trdtzrsed the applica- 
tion generation cycle three times in order to 
accommodate the modifications and improve- 
ments. The system encompasses a hierarchy of 
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records; (2) checking customer credit; (3) check- 
ing inventory status; (4) checking catalogue data; 
and (5) entering orders and checking order status. 

The development of the DIS was less of a 
problem: success of the OEIS significantly quelled 
opposition, gained respect for the end-users, and 
gave legitimacy to the CAL, process. In a more 
cooperative environment, the DIS project team 
was able to develop a working system within 
three weeks with two iterations of the CAL cycle. 
However, this system has since gone through sev- 
eral more iterations, completed by the users, to 
expand its functionality. It was designed around a 
hierarchy of four input/output screens, three 
hard copy reports, access to the catalogue items, 
inventory and orders databases. In addition, a 
shippers’ and distribution tracking 
created. 

database was 

5.4. Database administration issues 

Several database administration issues 
emerged; two issues had significant impact on the 
process: (a) obtaining on-line access to the inven- 
tory database, and (b) designing and implement- 
ing catalogue items and catalogue sales customer 
databases. During the CAL development process, 
it was discovered that the enterprise-wide infor- 
mation engineering study identified neither a cat- 
alogue sales customer nor a catalogue sales items 
database. This discovery proved to be very em- 
barrassing for the ISA group, and set in motion a 
great deal of political activity which revealed fac- 
tions, differing interests, and conflict. One fac- 
tion, those responsible for modeling the business, 
launched an offensive challenging EUC initiative, 
arguing that it was ill-timed and that it should be 
postponed until they could better support it. The 
DA group, on the other hand, readily agreed to 
allow read-only access to the inventory database 
and tried but failed to gain control of the EUC 
project. After much discussion, they accepted re- 
sponsibility for and implemented the catalogue 
sales customer database. Top management nego- 
tiation at the VP level was required to get a 
catalogue items database developed and imple- 
mented. The negotiation process almost fell apart 
when a schema for the catalogue items database 

syste ecause it 
could not be found in the Central Encyclopedia. 
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6. Discussion of key issues 

The following discussion is based on data col- 
lected on end-users’ perceptions about the effec- 
tiveness of the CAL process in supporting the 
development of their competence for developing 
information systems. It comes from: (1) daily di- 
aries that participants were required to keep, and 
(2) audio records and Documenter’s notes of post 
development discussions. 

6.1. End-users ’ perceptions 

The diary logs served as biographies Jf the 
learning experience, material for reflection, and a 
source of issues during the Post Development 

Discussions. Three common concerns emerged: 

The length of programmed instruction. 
Technical support. 
The structure and management of the project 
team. 

In their early entries, participants noted that 
the programmed instruction was too short. When 
this issue was raised in the Post DeLJelopment 
Discussions, the group members agreed that they 
felt unprepared to tackle the development of a 
“real system” up until they completed the first 
iteration. 

Also, all participants felt that communication 
with the technical support consultant was a major 
problem. The general feeling was that he did not 
understand their questions. They felt that, be- 
cause of the communication problem, they exper- 
imented too much with the process and iCASE 
tools. 

Entries made early in the development process 
raised issues about leadership, power, and AC- 
countability. The team members seemed to want 
a clear distinction of “lines of authority.” With 
regard to power, they wanted a mechanism for 
enforcing commitments. However, later diary en- 
tries (second and third weeks of development) 
shifted focus, putting more emphasis on how to 
make the structure and process work more effec- 
tively. During the Post Development Discussion, 
the participants expressed very different views. 

on for this shift in perspective was that 
been unprepared to make the transition 

from “being told what to do,. . . to having the full 
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responsibility of deciding and doing what was to 
be done.” They argued that it was their joint 
responsibility for the final product that gave them 
the impetus to keep trying when there were diffi- 
culties. 

Ironically, the very features of the CAL pro- 
cess that were criticized were the ones that were 
praised. The programmed instruction was praised 
for its orientation and clarity. They felt that with 
more practice, they would have increased their 
confidence both with the CAL process and in the 
use of iCASE tools; this would enable them to 
communicate more effectively with the technical 
specialist. 

They fe!t that there was a qualitative differ- 
ence between working on the case studies and the 
experience of developing an actual system that 
they would later use in their daily work. It was 
clear that the responsibiiity for deveioping a “reai 
system,” along with the need to convince the 
“systems people” that they could do it, con- 
tributed to both the learning process and group 
cohesion. 

The group process, although criticized, was 
cited as “enabling.” They argued that the open 
and public nature of the discourse helped to 
reinforce learning and information sharing. The 
general perception was that the group process, 
and especially the rotation of role responsibilities 
was catalytic to mastering the systems develop- 
ment and process skills and learning about the 
organization. Three key issues were: (a) overcom- 
ing the fear of “sounding stupid,” (b) controlling 
the length of discussion meetings, and (c) enforc- 
ing commitments. 

4.2. Implications for management 

Three important sets of management issues 
which emerged are: (a) systems development pol- 
icy, more specifically the relationship between 
“professional” systems development and end-user 
systems development; (b) infrastructure , the ap- 
propriate I architecture, software tools, and 
technical support; and (c; ‘he institutionalization 
of the CAL process and maintenance ‘4 an ade- 
quate level of end-user co 
issue concerned career p 

tween end-users an 

architecture, data base design, systems integra- 
tion, quality control, and maintenance of end-user 
developed systems needed to be defined with 
clear management policy and procedures. 

The infrastructure, Information Systems Ar- 
chitecture, and iCASE tools, were crucial factors 
to success. The iCASE environment with its user 
friendly interfaces, powerful modeling tools, and 
code generation capabilities enabled end-users 
with limited training to develop useful, high qual- 
ity systems within very short time frames. The 
fact that the CAL approach was structured around 
specific organizational requirements (policies and 
resources) also significantly increased the chances 
of success. Several questions need to be car-id- 
ered when selecting or constructing methodolo- 
gies: (1) What is the nature of the problem to be 
addressed? (2) Who is the user of the methodol- 
ogy? (3) *What is the nature of development envi- 
ronment? (4) What kind of software tools will be 
used? 

7. Concluding comments 

Several practical lessons have been learned 
and/or re-enforced. An organization needs: (1) 
end-user systems development policies that de- 
fine the responsibilities of users and the IRM 
function; (2) clear and definitive management 
commitment to the process; (3) systems develop- 
ment standards and an unobtrusive way of enforc- 
ing them; (4) a reward/incentive system which 
encourages end-user systems development; (5) a 
methodology and work environment that is sup- 
portive to learning by doing; and (6) appropriate 
software tools [l, 15,24,55]. 

This research makes some theoretical contri- 
butions: (1) It demonstrates the viability of action 
learning as a basis for end-user systems develop- 

ent. (2) It offers a viable strategy for dealing 
with the problem of developing end-user comput- 
ing competence. (3) Insights have been gained on 
the application of alte ve team structures for 
systems development. ever, although this re- 
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process; and (2) the length of programmed in- 
struction. 
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