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1. AIlExRACT 
For information systems departments, global 
competition and turbuIent marketplaces 
translate into the need to develop, deliver, and 
support information systems more 
responsivelg$ with higher quahty, and with 
lower IleveIs of IS staffing. In response to these 
needs, organizations often adopt a workforce 
strategy that includes the formation of 
autm~m~us, team-based organizations. These 
autonomous teams are referred to here as seif- 
directed work teams (SDWTs). Little is 
known about SDWTs within knowledge work 
settings in general, or within the IS context 
specificaiiy. Consequently, although forming 
team-based organizations is currently a 
pcbppnllar workforce strategy for IS 
organizations, it is undear whether forming 
SDWTs is prudent for IS organizations, and if 
so, what characteristics are required to insure 
SDWT sFNx!ess. 
‘Be research presented here reports on a 
muhi-method research project conducted 
within IS organizations involved in 
information systems development (ISD). 
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Two case studies were carried out in 
conjunction with empirical survey research 
designed to gain insight into the effect that 
SDWTs have on the satisfaction levels of IS 
workers and uhimately on their performance 
in developing information systems. It is hoped 
that the ideographic perspective offered by the 
case studies will inform resuits obtained 
through the survey research and will yield an 
improved understanding of SDWTs as a 
potential workforce strategy for IS 
organizations now and in the future. 
1.1 Keywords 
Information systems development, teams, self-directed, 
cooperative learning, case studies 

2. INTRODUCTION 
Increasing global competition, market turbulence, and the 
inherent uncertainty of the technological landscape continue 
to challenge all businesses today. Pressures like this help 
explain the current interest level in business reengineering 
[4, 111, and research suggests that this interest will remain 
into the next millenium as organizations seek radical 
improvements in business-as-usual [ 11. For information 
systems (IS) departments, these challenges translate into the 
need to develop, deliver, and support information systems 
more responsively, with higher quality, and with lower 
levels of IS stafling [13, 261. In response to these needs, 
organizations often adopt a workforce strategy that includes 
the formation of autonomous, team-based organizations 
[ll, 211. These autonomous teams are referred to here as 
self-directed work teams (SDWTs) [20]. 

SDWTs are groups of co-located workers who self-regulate 
their work on tasks. Workers on SDWTs typically: (a) have 
a variety of skills; (b) apply those skills to a meaningful, 
whole group task, and (c) have control over the 
management of work methods, task scheduling, and 
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assignment of group members to tasks. Theories from 
organizational psychology suggest that the autonomy 
afforded by SDWTs will result in increased motivation, job 
satisfaction, and enhanced job performance [lo]. However, 
such promise has not been completely borne out 
empirically. 
Research on SDWTs (conducted primarily in industrial 
settings, e.g., [7, 24, 251) indicates that the formation of 
SDWTs correlate with modest improvements in 
productivity but slight decreases in job satisfaction. 
However, given that research results on teams is sensitive to 
the context in which the teams are formed [6], and that a 
dearth of research on SDWTs in non-industrial contexts 
exists, little is known about SDWTs within knowledge work 
settings like IS. Consequently, although forming team- 
based organizations is currently a popular workforce 
strategy for IS organizations, it is unclear whether forming 
SDWTs is prudent for IS organizations, and if it is, what 
key characteristics are required to insure SDWT success. 
The research presented here reports on two case studies 
conducted within IS organizations involved in information 
systems development (ED). The case studies were carried 
out in conjunction with empirical survey research designed 
to gain insight into the effect that SDWTs have on the 
satisfaction levels of IS workers, and ultimately on their 
performance in developing information systems. It is hoped 
that the ideographic perspective reported on here will 
inform results obtained through the survey research and will 
yield an improved understanding of SDWTs as a potential 
workforce strategy for IS organizations now and in the 
future. 
Job characteristics theory [9, 10, 231 and cooperative 
learning theory [15] will be enlisted in this research to gain 
a better understanding of SDWTs in ISD. Briefly, job 
characteristics theory suggests that a positive relationship 
exists between certain characteristics of work (e.g., level of 
autonomy) and the outcomes of work (e.g., job satisfaction 
and performance). Cooperative learning theory suggests 
that if members of a group have interdependent goals, help 
or teach each other the needed skills for work, and 
periodically evaluate the group’s performance, the 
achievement and productivity of the group will be 
enhanced. 
The research reported here is organized as follows. Fit, 
the research model motivating both the survey and case 
study research will be described. Second, the case study 
method employed in this research will be discussed. Third, 
the data gathered from the case studies is presented and 
compared with the findings from the survey research. 
Finally, the paper concludes with a discussion of the results 
and implications of the research. 

3. RESEARCH DEVELOPMENT 
A research model has been developed to 
research presented here (see Figure 1). 

structure the 

From this model we see that the relationships between 
autonomy and cooperative learning and work outcomes is 
hypothesized to be positive in nature. That is, higher levels 
of autonomy and/or higher levels of cooperative learning 
should be correlated to higher levels of work outcomes. 
The survey portion of the research sought to understand the 
degree to which both the level of autonomy and cooperative 
learning were correlated to work outcomes. 

I I 
Autonomy 

Gz!Jml autonomy 
*people-rel3M autonomy 
.planning-&Ied aUtonoIny 

ah&ted autowmy 
.process-related autonomy 
*prodact-related alMnomy 

COOP&E 

General job salkfaction 
.orowtb satisfaction 
4tnaml nlotivation 
l SDV.,-Qaformance 

Figure 1. Conceptual Research Model 

3.1 Work Outcomes 
Following from job characteristics theory, the research here 
represents work outcomes with the following constructs: 
satisfaction, internal motivation, and work effectiveness. 
Satisfaction is further conceptualized into two secondary 
constructs: growth satisfaction and general job satisfaction. 
Growth satisfaction is a measure of the opportunity for 
personal learning and growth that is available from the 
work itself, while general job satisfaction is a measure of 
how much a worker is satisfied with the work he or she 
does. 
Internal motivation refers to feelings that are tied to the 
individual’s level of performance. Higher levels of 
performance result in positive feelings that serve as a “self- 
reward.” This reward serves to motivate the individual to 
seek continuing levels of high performance. 
SDWT effectiveness is a measure of a team’s performance 
in terms of both quality and quantity standards as reported 
on by the teams themselves [6], as well as by key 
stakeholders of the SDWT, e.g., managers, customers, etc. 

3.1.1 Autonomy 
Autonomy is the extent to which an individual or group of 
individuals has the independence and discretion over what 
work actions are required and how best to execute them 
[12, 17, 191. In terms of our definition of SDWTs, we 
have further conceptualized autonomy along four 
dimensions specific to ISD work: 
people-related autonomy - responsibility for such things as 
setting performance objectives, evaluating team member 
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performance, and offering input on the selection and 
discipline of team members; 
planning-related autonomy - the management of work and 
development project planning, project budgeting, and 
development activity scheduling, 
process-related autonomy - determining how information 
systems will be developed, methodologies used, as well as 
what development tools will be enlisted; and 
product-related autonomy - responsibility for working with 
end-users to determine information requirements and 
product features and developing systems support practices 
for them. 

3.1.2 Cooperative Learning llieory 
Cooperative learning exists when people work together to 
maximize their learning [U, 163. Certain characteristics 
are essential for cooperative learning to exist: 
Positive interdependence refers to members of a group that 
are lied in such a way that individuals feel that they can 
not be successful unless all members of the group are 
successful A shared goal that each group member 
identifies with and accepts is one way to achieve positive 
interdependence. 
Face-to-face promotive interaction is the degree to which 
members of a group identify the group’s strengths and 
weaknesses and seek to assist or teach group members to 
develop the skills necessary to achieve the group’s goal. 

Group process refers to groups periodically assessing: (a) 
those things it has done effectively, (b) those things it has 
done ineffectively, and (c) the measures it might take to 
improve. Although little research exists which investigates 
the relationship between these mechanisms and SDWT 
effectiveness, past research in the educational context 
suggests that groups engaging in cooperative learning will 
have higher levels of work outcomes than groups not 
engaging in cooperative learning [ 151. 

4. RE!SEARCH METHODOLOGY 
4.1 Survey Phase 
In an earlier stage of this research, surveys were 
administered to members of SDWTs, as well as their 
stakeholders. 20 IS organizations that had implemented 
SDWTs in systems development environments were invited 
to participate. Interested organizations were then contacted 
and interviewed to insure that the teams in question indeed 
considered themselves self-directed and were considered 
selfdirected by their organization. The interviews also 
verified that the teams were involved in systems 
development activities, i.e., systems planning, analysis, 
design, or development. Of this group, 270 individuals 
from 27 SDWTs belonging to 13 organizations across the 
U.S. and Canada participated. 114 stakeholders participated 
in the research. 

The teams selected for this research were all actively 
involved in systems development activities, On average, the 
teams surveyed were 19.2 months old and consisted of 10 
systems development professionals. The team members 
were educated (over 75% with college degrees), 
experienced (over 75% with more than five years of work 
experience), and had significant tenure in their 
organizations (over 75% had over three years’ experience 
in their respective companies). These are characteristics we 
might expect for knowledge workers and differ significantly 
from the characteristics of workers measured in previous 
SDWT research. 
Using partial correlation and linear regression techniques, it 
was found that overall autonomy correlated positively, 
although not strongly, with work outcomes. Similarly, the 
correlation between cooperative learning and work 
outcomes was found to be positive. Interestingly, rather 
than the autonomy (a defining characteristic of SDWTs), 
the relationships between cooperative learning and work 
outcomes were the strongest. What was less clear from the 
survey research was the nature and importance of the 
relationships between the sub-dimensions of autonomy 
(e.g., people-related, process-related, etc.) and work 
outcomes. To improve our understanding of these findings, 
a series of replicated case studies was conducted. 

4.2 Case Study Phase 
As Yin [27] discusses, case studies reveal the “how” and 
“why” of phenomena. The case studies presented here were 
designed to provide this perspective as well to serve as an 
additional source of data on SDWTs such that the findings 
between the survey data and the case studies could be 
triangulated [5]. As Jick [14] suggests, triangulation either 
exposes inconsistencies in data which require the researcher 
to look further for reconciliation, or it exposes data that are 
consistent - in which case the findings generated from the 
both data sources may be viewed with higher degrees of 
confidence. 

The lack of control inherent in the case study method has 
made the reliability and validity of the case study a much- 
debated topic [27], with the field of IS being no exception 
[18]. Yin [27] suggests addressing these reliability and 
validity issues through careful up-front planning and 
protocol design. The research here employed Yin’s type 3 
design - replicated case studies with a single unit of 
analysis (the SDWT) and a common study. 
The specific SDWTs chosen for the case studies were not 
intended to be a random selection of SDWTs from a larger 
population but were selected through a process of 
“theoretical sampling” [27]. Following the data analysis 
resulting from the survey phase of research, one SDWT (the 
Finance Team) was chosen for its low levels of work 
outcomes, while the other SDWT (the Automax Team) was 
chosen for its high levels of work outcomes. According to 
Yin [27], if cases are chosen such that contrary results are 
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produced, the results should be for predictable (i.e., theory- 
driven) reasons. In this case, what did the autonomy and 
cooperative learning on the contrasted teams look lie, and 
did it help to explain the difference in work outcomes? 
The case studies were conducted approximately one month 
following the return of the surveys in order to minimize any 
residual biasing that may have occurred as a result of filling 
out the surveys. The case studies proceeded as follows: 
First, semi-structured interviews were conducted with as 
many SDWT members as possible. Following the 
interviews, observations of the team during group meetings 
were made. Follow-up meetings were conducted to clarify 
confusing observations and answer questions. This 
sequence was chosen based on the rationale that the team 
would be more comfortable and natural-acting during 
observations after they had a chance to meet the researcher 
and answer questions during the interviews. In addition, 
several of the teams’ key stakeholders were interviewed. 
Anonymity of the organizations, the teams, and the 
individuals was insured during the case study process. 

5. DATA ANALYSIS 
Yin [U] suggests that the preferred strategy in analyzing 
case study data is to rely on the theoretical propositions that 
led to the study in the first place. He also recommends that 
the data be analyzed with pattern matching logic. That is, 
relationships that are observed empirically are compared or 
matched to relationships that would be predicted by theory. 
In this case, the observations from the case studies were 
matched against the statistically significant findings 
resulting from the survey phase of the research. 
The discussion of results begins with a description of each 
team case study. Following this, between-cases analyses of 
autonomy and cooperative learning are presented. 

5.1 Case Study A: The Finance Team 
Of the 27 SDWTs studied in the survey phase of the 
research, the Finance Team displayed the lowest levels of 
work outcomes. The Finance Team is a six-member SDWT 
in a large public utility company. The pressures of 
deregulation and increased competition in the utility 
industry motivated the IS organization to “reengineer” its 
organization in order to be more responsive to its internal 
customer base. Consequently, the decision to move to self- 
directed teams was an IS-wide decision made by the 
organization’s vice president of information systems. 
The Finance Team is charged with developing and 
supporting several applications for the human resources and 
finance departments of the organization. The team is 
comprised of highly skilled application programmers with 
significant job experience that had previously supported 
these applications in a non-team environment. In addition, 
a team “mentor,” that had previously been an application 
development manager, is also on the team. The team meets 
on a biweekly basis, and there are few meetings among the 
team members aside from these meetings. The team 

members have their own cubicles in which they do their 
work Each cubicle has walls higher than eye-level 
prohibiting “over the wall” discussion. 
The results of observations and interviews suggest that the 
level of autonomy is relatively low and that the level of 
cooperative learning is almost nonexistent. Given the 
research propositions derived from the research model, we 
would expect to see correspondingly low levels of work 
outcomes. As we shall see later, there appears to be 
support for this. 

5.2 Case Study B: The Automax Team 
Of the 27 SDWTs studied in the survey phase of the 
research, the Automax Team displayed the highest work 
outcome levels. The Automax Team is a nine-member 
team that has been in existence for over six years. The team 
is composed of application developers, database 
administrators, and business analysts all from the internal IS 
organization of a large financial services company. The 
formation of the Automax Team was evolutionary in nature. 
Three of the team’s members learned in an earlier project 
that they worked well together. One of these three 
members was the project manager, and today is still seen as 
the administrative leader of the team. The Automax project, 
from which the team derived its name, was a large project 
that dealt with the creation of an imaging infrastructure for 
the entire organization as well as the development of select 
business applications using imaging technology. Over time, 
the group has continued to work on the Automax 
application and other projects that have continued to grow 
in size and complexity. This has caused team membership 
to grow in number as the need for expertise and human 
resources was required. 
The team meets weekly on a formal basis, but meets 
informally more frequently to update team members on 
progress, problems, etc. The team works in a bullpen area 
with low walls that they can easily stand up and talk over. 
Overall, the team could be characterized as a collection of 
highly skilled IS workers with a significant amount of job 
experience. The breadth of the experience is also 
significant That is, they are familiar with many aspects of 
their jobs as well as the jobs of others. 
As we shall see, the results of observations and interviews 
suggest that the level of autonomy is significant, and that 
the level of cooperative learning is very significant. Given 
the research relationships posited in the research model, one 
would expect to see correspondingly high levels of work 
outcomes. For the Automax Team, there appears to be 
significant support for this. 

5.3 Between-Case Analysis 
In the following sections, the Finance Team case study data 
is compared with the data from the Automax case study. In 
addition to a qualitative comparison, the quantitative data 
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from the survey phase of research is included to facilitate 
comparison. 

X3.1 Team Background 
Table 1 outlines the relevant experience characteristics of 
the two teams. From this table we can see that the members 
of the Automax Team have more experience working on the 
same team, in the same organization, and in the IS 
profession than do members of the Finance Team. 

.Characteristic Finance Automax 

Avg. Months on Team 19 53 

Years in Orion: 
<l-f- 33% 0% 

1to3yeal-s 17% 11% 
3to5years 0% 0% 
5tolQyem 17% 11% 

over 10 years 33% 78% 

Years of IS Experience 

<lyear 17% 0% 
lto5yeZilYS 17% 11% 

5tolQyeaI-s 33% 11% 

>lOyears 33% 78% 

Table 1. Team Characteristics 

One difference between the teams concerns how the teams 
were originally creatti The Finance Team (and its 
composition) was created as a result of management decree 
whereas the Automax Team was allowed to evolve over 
time beginning with an effective nucleus, with the new 
members being hand-picked as the requirements of the team 
expanded. Furthermore, the Finance Team has experienced 
a fairly high degree of membership change whereas the 
Automax Team’s membership has remained fairly stable 
over time. 
Auother noticeable difference between the teams was in the 
frequency of their meetings. Whereas the Fmance Team 
meets on a biweekly basis, the Automax Team meets 
formally every week with frequent informal ad hoc 
meetings called throughout the week. Interestingly, it was 
the Finance Team that complained that they spent too much 
time in meetings. 

53.2 Comparison of Team Autonomy 
From a people-related autonomy perspective, the Fmance 
Team has little to say in how they are evaluated, when they 
are evaluated, or when to evaluate each other, with the team 
mentor making most of these decisions. In contrast, the 
Automax Team works together to develop plans for each 
other and provides feedback for each other on a continual 

basis. Furthermore, while 70 percent of the Finance 
Team’s performance objectives are aimed at the individual 
level, SO-90 percent of the performance objectives for the 
Automax Team are team-oriented. The teams are similar in 
that they both provide input on the selection of potential 
new team members. It is not clear whether either of the 
teams would be involved in discipline problems or in 
terminating a member from the team since these 
opportunities have not yet occurred. On balance, it appears 
that the Automax Team possesses more autonomy in this 
area than the Finance Team. 
Differences also exist in the area of planning-related 
autonomy. Whereas the Finance Team mentor does most of 
the goal-setting, budgeting, and scheduling activities for the 
team, the entire Automax Team is involved in these 
activities. Project budgeting is performed by two or three- 
person groups on a rotating basis for the Automax Team. 
Consequently, in relative terms, it appears that the Finance 
Team has much less planning-related autonomy than the 
Automax Team. 

From observations and interviews, both the Finance Team 
and the Automax Team possess high levels of process- 
related autonomy. They are highly involved in the 
decisions regarding which systems development 
methodologies to employ, as well as deciding which 
hardware or software development platforms and tools 
should be used. 

There are some differences in terms of the product-related 
autonomy that each team possesses. The Finance Team, 
although spending considerable time with their customers in 
support of their applications, has little input into what 
features the applications possessed or what enhancements 
should be made to existing applications. On the other hand, 
the Automax Team not only supports their customers’ 
applications, but also provides a significant amount of input 
on what features the applications should have and what the 
feasibility of incorporating these features would be. 
The survey data are consistent with the case study 
observations. As can be seen from 
Table 2, the Automax Team has higher levels of autonomy 
in all areas although differences in process and product- 
related autonomy are somewhat smaller than for people and 
planning-related autonomy (numbers are based on a 7-point 
scale). 

Type of Autonomy Finance Automax 

People-Related 1.3 2.8 

Planning-Related 1.7 4.2 

Process-Related 2.8 4.1 

Product-Related 2.9 4.2 

Table 2. Team Autonomy Comparison 
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To summarize, both teams consider themselves to be self- 
directed, however the case studies reveal differences in the 
amount and type of autonomy that each team possesses. 
The teams are similar in that they both have team leaders 
that serve officially in that capacity, however the Automax 
Team leader provides much more autonomy to team 
members than does the mentor from the Finance Team. 
This difference may account for the sentiment that the 
Finance Team views their team leader as an outsider, while 
the Automax Team views their team leader as an integral 
member of the team. 

5.3.3 Comparison of Cooperative Learning 
It appeared from the interviews and observations that the 
most significant differences behveen the teams exist in the 
levels of cooperative learning that the teams exhibit. From 
our earlier discussion of the elements of cooperative 
learning it was pointed out that interdependence was critical 
to instilling in the team members the feeling that an 
individual could not achieve success unless the group as a 
whole achieved success. On the Finance Team, the work is 
structured such that no two team members’ responsibilities 
overlap. This lack of interdependence was also noted in the 
lack of team-level goals and objectives on team member 
performance plans. Not only does this result in an 
increased risk of not having back-up personnel in the event 
of employee absence or departure, it also results in the 
feeling that any individual can achieve their objectives 
regardless of the success of their teammates in achieving 
their objectives. In contrast, the Automax Team is 
significantly more interdependent on one another. 
Individual objectives are primarily team-based. Thus, no 
individual can be successful unless the team as a whole is 
successful. 
Teams with high levels of promotive interaction will seek to 
discover a team’s strengths and weaknesses and look to 
remedy problematic situations through skills transfer and 
cross-training within the team. Because of the 
independence of applications and work on the Finance 
Team, little cross-training or team evaluation takes place. 
In contrast, as a result of the frequent meetings of the 
Automax Team, everyone on the team knows each other’s 
strengths and weaknesses, and the team seeks ways to 
address those weaknesses through the identification of team 
experts and follow-up cross-training. The Automax Team 
views this process not only as a means to insure success of 
the team, but also as way to enhance the development of 
individuals on the team. 
The group process element of cooperative learning was also 
observed to be different on each of the teams. There is no 
observable indication that the Finance Team conducts any 
group process activities although they mentioned that they 
were in the early stages of beginning to reflect on their 
overall performance. Members of the Automax Team 
stated that although they were unfamiliar with the term 
“group process,” they nonetheless practiced it on an 

informal basis. Observed debriefing sessions in which 
“‘group Iearnings” or “shared experiences” were discussed 
serve as evidence that this is indeed true. 
Although not explicitly measured on the surveys, the way 
the teams handled conflict within the team was explored 
during the case studies. Briefly, while the Finance Team 
tended to avoid conflict and opportunities to provide 
feedback, the Automax Team aggressively pursued such 
opportunities and continually provided feedback in a 
constructive, often humorous manner. 
The survey data found in Table 3 corroborates the finding 
related to cooperative learning suggesting that significant 
differences exist behveen the two teams in the level of 
cooperative learning dimensions, most notably in the levels 
of interdependence within the teams. 

Cooperative Learning 
Characteristic 

Positive Interdependence 

Promotive Interaction 

Group Process 

Finance Automax 

2.8 4.4 

4.7 5.5 

3.1 4.3 

Table 3. Cooperative Learning Comparison 

In summary, it appears that creating an environment of 
interdependence through overlapping job responsibilities 
and team-level objectives serves to reinforce all elements of 
cooperative learning. Given the strong relationship found 
between cooperative learning and work outcomes, taking 
these steps when adopting a workforce strategy appears to 
be prudent. 

5.3.4 Comparison of Work Outcomes 
Neither team was able to provide quantitative or objective 
measures of work outcomes. Consequently, the bulk of the 
case research relies on self-perceptions of performance as 
well as the perceptions of key stakeholders. The Finance 
Team felt that their performance has degraded since the 
formation of their team. The members feel this degradation 
is a result of increased time spent in meetings and the loss 
of key personnel from the team. Affective outcomes on the 
team are mixed; some members prefer the new team 
environment, while others are in the process of getting used 
to it, Finance Team stakeholders mentioned in diplomatic 
terms that the Finance Team was not providing the level of 
service expected by their end-users. One stakeholder 
intimated that the long-term viability of the Finance Team 
was in question. 
The Automax Team had very positive perceptions of their 
performance. They believe the team environment has 
resulted in synergistic productivity that has allowed them to 
provide quality solutions to their customers in a timely and 
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cost-effective fashion. From an affective perspective, all of 
the members had very positive comments relating to their 
satisfaction with the team approach to work Similarly, 
stakeholders of the Automax Team as weIl as those that 
work with the team expressed positive sentiments about the 
team, its people, and its work products- 

Motivation I 3.9 
I 

3.7 
I 

Table 4. Comparison of Team Self-Pert~ption~ 

The data in Tables 4 and 5 are consistent with the case 
study results. In general, the Automax team is more 
,satisfied with their jobs and their performance although 
both teams appear to be equally motivated to perform well. 
Perhaps more telling than the self-perceptions are the 
perceptions from the teams’ respective key stakeholders 
found in Table 5. Rere we see evidence that suggests that 
the performance of the Automax team is far superior to the 
performance of the finance team in terms of effectiveness, 
efficiency, and timeliness. 

.Characteristic 
EffeCtiVtXlesS 

EfZidency 

Tim~ess 

Finance 

3.0 

2.7 

2.7 

AUtOmaX 

5.4 

5.1 

3.8 

Tablel Comparison of Stakeholder Perceptions 

6. cmTcLusIoNs 
The case study methodology employed here provides 
additional insight into understanding the interrelationships 
between the subtypes of autonomy, cooperative learning, 
and work outcomes for self-directed teams. The case 
studies support the general notion that the level of 
autonomy and cooperative learning are both positively 
correlated with work outcomes for self-directed teams, thus 
providing findings consistent with the earlier survey 
research and additional support for research model. As 
1141 suggests, since the data from the surveys and the data 
from the case studies are consistent, we can view the 
findings with an increased degree of confidence. 
In addition, the case study method allowed us to discover 
the importance of subtle processes that heretofore were less 
understood For example, although it appears that both 

. 
; 

high-performing and low-performing SDWTs involved with 
developing and supporting information systems have 
significant autonomy in the development process, higher 
performing SDWTs seem to appreciate and thrive on 
increased levels of people-related and planning-related 
autonomy. In addition, the importance of humor and the 
ability to manage conflict were two notions that, although 
not measured with the survey instruments, were nonetheless 
found to be co-existent with high performance. 

6.1 Discussion 
The research presented here can be viewed as a success 
from several perspectives. First, the research was able to 
investigate the phenomena of SDWTs of highly skilled 
knowledge workers in the information systems industry -- 
an increasingly prevalent workforce strategy whose impact 
is not well understood. Second, as hypothesized, both 
autonomy and cooperative learning were found to be 
positively correlated with job satisfaction, growth 
satisfaction, levels of motivation on the job, self- 
perceptions of performance, and the perceptions of 
performance of those external to the team. In particular, the 
case studies showed the importance of cooperative learning 
in successful SDWT implementations and successful ISD 
efforts, and highlighted the importance of team 
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interdependence as the most potentially important 
antecedent to cooperative learning. 

6.1.1 Implications of the Research 
The importance of autonomy as supported in this research 
adds strength to the existing theory bases relating to self- 
regulation and autonomy. The positive relationship between 
autonomy and affective work outcomes suggests that 
increased autonomy in SDWTs may improve the 
satisfaction and motivation levels of IS workers. These 
findings are consistent with the fundamental tenets of 
sociotechnical systems theory [2, 31. Since most SDWT 
studies in the past have shown only modest improvements 
in satisfaction levels [8], the relationships presented here 
may suggest that SDWTs are especially well-suited 
workforce strategy for knowledge workers like those found 
in the IS profession. 
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The support found for the importance of cooperative 
learning in SDWTs is important since it not only is 
consistent with the already large body of cooperative 
learning research in the field of education, but also because 
it extends the theory to the workplace -- a different context 
from the classroom. Due to the dearth of literature 
investigating cooperative learning in SDWTs and in 
business settings, these findings should be considered a 
contribution to both theory and practice since they 
illuminate some of the underlying group mechanisms that 
contribute SDWT performance. Furthermore, the findings 
presented here may also reinforce the importance of the 
“learning organization” [22]. 
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6.12 Implications for Managerial Practice 
Although the research presented here does not posit a 
causal relationship, it does appear that providing more 
autonomy is coincident with improved team performance. 
More importantly, it appears that it would be prudent for 
management to stress the importance of and provide ample 
opportunity for cooperative learning while teams address 
their typical work objectives. In addition, instilling a sense 
of interdependence in all that the team does can strengthen 
opportunities for cooperative learning. By developing a 
large percentage of team-level objectives and insuring that 
team members are responsible for backing each other up, 
the level of interdependence can be increased. 
Furthermore, the fact that this learning should be 
cooperative in nature - that is, performed within the team 
through cross-training - addresses the increasing pressures 
to reduce training budgets for off-site or out-of-team 
training. 

6.1.3 Future Research Directions 
There are several avenues that could be pursued for follow- 
on research. An understanding of the causal relationships 
between autonomy, cooperative learning, and work 
outcomes would be useful and could be gained by 
employing a time-series or pm/post treatment design. 
This research suggested that thinking of autonomy as a 
multi-dimensional construct appears to be a meaningful way 
to think about autonomy. Further research needs to be 
undertaken to strengthen the internal validity of context- 
specific autonomy sub-types. 
Finally, more research needs to be conducted to better 
understand cooperative learning in the workplace. As the 
research findings suggest here, cooperative learning may 
provide a significant amount of employee satisfaction and 
performance - a true win-win workforce strategy in these 
times of radical business change. 
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