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ABSTRACT

Team memory is important, yet it is rarely addressed in papers on software development. We
investigated the antecedents and consequences of team memory (both declarative and procedural) in
software development projects. By examining 67 projects in the [T departments of 38 firms, we found,
using PLS that customer orientation and innovation orientation was positively associated with both
declarative and procedural memory, social responsibility was positively related to declarative memory,
and systematic management control were negatively associated with declarative memory but positively
associated with procedural memory. We also found that: declarative memory was positively related to
the market success of the software, and procedural memory was positively related to speed-to-market
(launching software faster) to the extent that memory was dispersed throughout the project team.

Team memory
Declarative memory
Procedural memory
Team culture

Managerial and theoretical implication were further discussed.

@ 2009 Elsevier B.V. All rights reserved.

1. Introduction

Software development is a complex problem-solving process
involving individuals and teams with different and often compet-
ing goals, interests, and responsibilities, and a variety of team
practices about the communication and coordination of knowl-
edge within the teams. However, team memory (TM), which
involves storing knowledge, skills and procedures for future use is
rarely discussed in the software development literature [26]. Reich
|30] identified five broad principles of knowledge management in
IT projects: a climate for learning, knowledge levels, knowledge
channels, TM, and knowledge risks. However, Haseman et al. [11]
suggested that the effectiveness of TM for IT groups remained an
open question.

TM may be either declarative (facts, events, and the inventory of
knowledge) or procedural (group skills or how things are done)
[21]. TM is needed in interpreting and filtering information, and
guiding and influencing actions, beyond those of traditional
resources.

Although it is imperative to investigate the role of the contents
of TM on the software development project's success, from a
managerial point of view, the antecedents of the contents of TM
should also be investigated. Results of such investigations could
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help managers to understand how to increase the project teams’
knowledge and skills, and apply them for a success in develop-
ment. Berthon et al. |2] stated that “Culture specifies the value and
assumption content of collective memory, while memory devel-
opment delimits memory potential or capacity.” Thus, we argued
that if team culture is the context in which software development
occurs, it is likely to influence the TM during software development
projects.

Finally, because the usage of the TM depends on environmental
factors [1] as well as organizational and team processes, the
moderator roles of TM characteristics and project success should
be investigated. Most prior studies of TM investigated the
moderating roles of environmental turbulence and change [3],
ignoring team characteristics.

As software development activities are performed in rapidly
changing environments, we investigated the dispersion of memaory
(the extent to which the knowledge is diffused throughout the
project team [33]), as a characteristic of TM, rather than environ-
mental turbulence or change. Because the required knowledge and
skills for successful software development is dispersed through the
team and organization, shared understanding and integration of
information, knowledge and skills among project team members
becomes a key factor for the relationship between how memory is
manifested and project outcome. For instance, Dew et al. 8] stated
that “The dispersion of knowledge matters in the production of new
knowledge because when different people know different things the
combination of dispersed bits of incomplete and frequently
contradictory knowledge by an individual, or group of individuals,
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sometimes results in the creation of new knowledge that no
individual had previously foreseen. As a result, new knowledge
enters into the world.”

Our study elaborated on research dealing with declarative and
procedural memory and their antecedents and consequences to
enhance the socio-cognitive view of software development teams
and project management. In particular, as shown in Fig. 1, we
investigated how teams enhance their information/knowledge
stock, skills and behaviors, the way they routinized procedures;
and the impact of TM on software development project outcomes.
These issues have been long ignored.

1.1. Team memory and software development

Declarative memory includes knowledge of customer prefer-
ences, products features (e.g., packaging), organization's goals and
business objectives, its market conditions and strategies, compe-
titive position, and technological and programming knowledge. As
it involves factual knowledge, it allows software project personnel
to analyze new problems, see cause and effects, draw conclusions
based on past events and choose a suitable response to a problem,
and apply the knowledge in a variety of domains from customized
software products to large scale radical ones.

Procedural memory helps people to form skills tied to the
program coding, testing and software proficiency, and forms or
establishes routines to aid in team member cooperation, interac-
tion, and other project activities. It contains:

e procedures to handle routine program coding, and identify
customer needs, deal with customer complaints and employee
training, and
decisions and actions, and technology, such as intranets.
Accordingly, without understanding the memory aspect of
software development, it would be difficult to improve software
development processes and the product’s market success.
Indeed, TM:
reduces duplication of efforts. D'Adderio [ 6], for instance, pointed
out that “Keeping track of past and evolving configurations can
help reconstructing the ‘whys’ and ‘hows’ behind a part’s design,
test or manufacturing. .."”
provides information that reduces transaction costs, and
contributes to effective and efficient decision making. Substan-
tial time and costs of software development can be saved by
reusing parts of the software processes knowledge or process
models [29].
supports the coordination of work during software development.
Since, software related tasks are highly interdependent, infra-
structure activities, and other support services, are knowledge
intensive, requiring sequential and reciprocal interdependence
between team members [24]. TM integrates information and
knowledge over time among team members, and thus the team
can maintain cohesion |13].
supplies guidelines for interpreting and managing ambiguous
situations. As standard policies and procedures reflect practices
that were validated by collective experience and interpersonal
examination and discussion, project teams can apply technical and
market knowledge more easily to a variety of complex and novel
situations [12]. TM helps project teams recombine their successful
experiences to provide better understanding of the problem
definition and a superior solution. Zack [37], for instance, noted
that ambiguity can be resolved by acquiring contextual or
explanatory knowledge either from others or from learned
experience.

However, we should know more about how TM affects the
project outcomes (e.g., speed-to-market, software development
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cost, and market success), and how we can increase the TM to
produce a successful project.

1.2. Hypothesis development

1.2.1. Antecedents of team memory contents in software development

Team culture reflects deeper aspects of team life and artifacts,
such as rituals and procedures, arise from it [9]. We argue that
team culture can act as a facilitator of TM contents; TM contents
are likely to be revealed in a team’s culture |23]. De Long and Fahey
|7] mentioned that culture shapes the processes by which new
knowledge is created, legitimated and distributed. However,
culture may be conceptualized in different ways, such as a
collection of values, behavioral norms, or myths and stories. We
adopted the definition of O'Reilly et al. [27]: team culture is a set of
core values shared by group members. Also team values are socially
oriented and provide unique constructs that describe the
characteristics of teams [20]. It also provides justification for
appropriate member behavior and we note that they serve to
differentiate declarative and procedural memory development in
software development projects. Tsui et al. 34| identified them as
employee orientation, customer orientation, systematic manage-
ment control, innovativeness orientation, and social responsibility.

Employee orientation is the degree to which managers show
concern, warmth, empathy, and individualized consideration for
the ongoing needs and welfare of employees |16] - software
development projects are staff — rather than equipment-oriented
[28], the introduction of new skills, communication and inter-
personal skills training, and the development of group dynamics,
will enhance the gathering and retaining of factual knowledge and
procedural skills of the team members. Therefore:

H1. Employee orientation in a team will be positively related to
the development of (a) declarative and (b) procedural memory in a
software development project.

Customer orientation is to the extent to which a customer is
involved in the software development process and improvements,
including the extent to which customer feedback is used in
continuous improvement [31). As customer orientation manifests
itself in close communication, reciprocity, trust and commitment
with customers, project teams are more able to receive informa-
tion and accumulate knowledge about customers |36]. Software
development teams with a customer orientation store knowledge
accumulated through experience and develop a knowledge base of
them for future use. Wang and Lo [35] noted that customers are
critical co-developers of knowledge and competence. Therefore:

H2. Customer orientation in a team will be positively related to
the development of (a) declarative and (b) procedural memory ina
software development project.

Innovativeness orientation is a measure of a team's openness to
new ideas and propensity to change through adopting new
technologies, resources, skills, and administrative systems. A
project team with an innovativeness orientation is open to new
ideas and values creativity and adaptability, and actively commu-
nicates information and ideas. A predisposition to openness
provides room for new viewpoints, allowing a constant renewal
and improvement of group knowledge. Also, it helps project teams
develop new skills and procedures. Indeed, project teams facilitate
the dissemination of common beliefs, values, and understanding
and promote team-wide understanding of acquiring, transferring,
and using knowledge; team members will: develop appropriate
skills and regulate procedures, processes and activities to ensure
that customer and technical issues are solves in a timely fashion.
Therefore:
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Fig. 1. Proposed model.

H3. Innovativeness orientation in a team will be positively related
to the development of (a) declarative and (b) procedural memory
in a software development project.

Systematic management control involves activities that encou-
rage employees to have a set of project goals, and to explicit rules
that reduce any perceived ambiguity. Accordingly, it motivates
people to be more open to receive knowledge and to disseminate it,
and to follow established procedures [22]. Jiang et al. [15] noted
that management control lead to defining and documenting how
the work was to be done and establishing performance guidelines
and standards through task feedback. Therefore:

H4. Systematic management control in a team will be positively
related to the development of (a) declarative and (b) procedural
memory in a software development project.

Social responsibility is to the obligation of a project team
member to contribute to social betterment above and beyond their
role in the marketing of their products. Social responsibility
provides implicit guidelines for employee conduct; encourages
employees to become involved in their communities, provides a
basis for dialogue between management and the team, and leads to
bonding of stakeholders [32]. Project teams develop a knowledge
base to communicate with environmental goals and to accomplish
the customer needs. Therefore:

H5. Social responsibility in a team will be positively related to the
development of (a) declarative and (b) procedural memory in a
software development project.

1.2.2. Consequences of memory contents

In a software development context, given that TM increases
efficiencies and decreases possible repeated errors, and because of
its potential in extracting marketing and technological synergy
between the new product and the firm's existing competencies, we
argue that it can reduce development cost; and increase speed-to-
market and market success. For instance Kyriakopoulos and Ruyter
|19] stated that, because of procedural memory, routines and
standards speed up execution, reduce costs, and ensure reliable
organizational action and that well-exercised processes increase
product quality and customer satisfaction, and that procedures,
which facilitate habits and motor action, improve exchange and
mutual understanding across functions for enhanced project
outcome. Also, declarative memory helps teams in identifying
patterns in external events and in selecting actions producing

outcomes that are coherent and suitable to market conditions.
Therefore:

H6. Declarative memory will be positively associated with (a) less
development cost, (b) increased speed-to-market, and (c} a higher
market success of software products.

H7. Procedural memory will be positively associated with (a) less
development cost, (b) increased speed-to-market, and (c) a higher
market success of software products.

Even though the TM impacts the performance of software
development projects, we argue that memory dispersion through-
out the project teams moderate the relationship between TM
contents and project outcomes. The way memory is shared in
organizations and teams is more important than its absolute
amount; a lack of knowledge sharing is a major barrier to the
effective management of knowledge and skills in team. Memory
dispersion reduces unnecessary time-consuming activities,
enhances efficiency, and promotes the dissemination of innovative
ideas, creativity, and skills throughout the teams. Therefore:

H8. As memory dispersion increases, the positive effect of declara-
tive memory on (a) development cost will be reduced, (b) speed-
to-market, and (c¢) market success of the software products will be
increased.

H9. As memory dispersion increases, the positive effect of proce-
dural memory on (a) development cost will be reduced, (b) speed-
to-market, and (c) market success of the software products will be
increased.

1.3. Research design

1.3.1. Measures and sampling

To test the hypotheses, multi-item scales were adopted from
prior studies. Each construct was measured using a 5-point Likert
scale ranging from “strongly disagree” (1) to “strongly agree” (5).
However, as team size affects memory, the project team size, a
control variable, was assessed with a ratio scale. Also, consistent
with the literature, environmental turbulence was used as a
control variable for project outcome variables. Definitions of each
construct are provided in Table 1.

By using the parallel-translation method, items were first
translated into Turkish by one person and then retranslated into
English by a second to make sure that the meanings of question
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Table 1
Operational definitions of research construct.

Construct Operational definitions

Declarative memory
Procedural memory
Memory dispersion
Market success
Development cost
Speed-to-market
Employee orientation

The degree of knowledge and expertise of the project team.

The degree of skills, abilities, and procedures of the project team.

The degree of consensus or shared knowledge among the project team members.

The extend which the software product meets (or exceeds) managerial, profit, and market expectations.
The extend which the project was developed and launched at the pre-determined cost.

The extend of a team’s ability to develop and launch a new software product rapidly.

The degree to which the managers and team members show concern, warmth, empathy, and individualized

consideration for the ongoing needs and welfare of other people in the team.

Customer orientation
Innovativeness orientation
Systematic management control
Social responsibility

The extent to which customer focus and orientations is emphasized during the process.

The degree of a team’s openness to new ideas and propensity to change through adopting new technologies.
The degree to which the managers’ activities to set rules and goals during the development process.

The degree of project team's focus on the social profits.

items were correctly transformed from English to Turkish. The two
translators then jointly reconciled all differences. The suitability of
the Turkish version of the questionnaire was then assessed by five
part-time graduate students working in industry and involved in at
least one software development project. After refining the
questionnaire, based on interviews with the pre-test subjects.
The questionnaire was modified accordingly, and the question-
naire items can be found in Appendix A.

The initial sample consisted of 100 firms located in Istanbul,
which have affiliations with European and American companies.
First, the firms' IT department managers were contacted by
telephone and the aim of our study was explained to them. Of the
100 firms contacted, 84 agreed to work with us on this study. To
assess the software product performance more accurately, the
software products used in the study must have been commercia-
lized and launched into the marketplace or used in the organiza-
tion at least 6 months prior to the assessment. We asked that at
least two respondents, who were the most knowledge about the
projects, fill out our surveys to avoid single-source bias. Those
respondents were expected to serve as key informants for others
who worked on the same project team, representing the beliefs or
attitudes of the team. These respondents were also members of
other “teams” within the same IT department. Here we avoided
collecting information from the same respondent for different
projects to prevent mixing perceptions of the different projects.
After qualifying the respondents, each was informed that his/her
responses would remain anonymous and would not be linked to
them either individually, their companies, or software products.
This was done to assure anonymity, increasing the motivation to
cooperate without fear of potential reprisals. Also, we assured
respondents that there were no right or wrong answers and that
they should answer questions as honestly and forthrightly as
possible. Further, we developed a cover story to make it appear
that the measurement of the predictor variable was not connected
with or related to the measures of the criterion variable. These
procedures reduced people’s evaluation apprehension and made
them less likely to edit their responses to be more socially
desirable, lenient, or consistent with how they thought the
researchers wanted them to respond.

Of the 84 firms' IT departments that agreed to participate, 38
completed our questionnaires, returning 142 surveys from 67
software development projects. Thus, usable data for our analysis
was the 67 software development projects with average of two
respondents from each. In the sample: the projects were related to
the information and communication technologies (48%), business
services (33%), and financial services (19%). The respondents were:
engineer/programmer (62%), senior engineer/technical leader
(14%), IS specialist/analyst (11%), product/project managers
(10%), owner (2%), and department managers (1%). The duration
of the projects were: 4-6 months (48%), less than 3 months (21%),
7-9 months (14%), 10-18 months (12%), and over 18 months (5%).

1.4. Analysis and results

We used the partial least squares (PLS Graph 3.0,) approach to
path modeling to estimate the measurement and structural
parameters in our structural equation model (SEM). Before doing
any analysis, since our unit of analysis was the “project team,” we
aggregated the team scores of each guestion item. The inter-rater
agreement (rwg) on team level measures had to be demonstrated
and all ry values ranged from 0.72 to 0.90. This is well above the
0.60 benchmark, indicating a satisfactory level of inter-rater
agreement for each aggregate measure in a project team.

1.4.1. Measurement validation

To assess the psychometric properties of the measurement
instruments, we used a null model with no structural relationships
and evaluated reliability by means of composite scale reliability
(CR) and average variance extracted (AVE) [18]. For all measures,
PLS-based CR is well above the cut-off value of 0.70, and AVE
exceeds the normal 0.50 cut-off value. In addition, we evaluated
convergent validity by inspecting the standardized loadings of the
measures on their respective constructs and found that all
measures exhibited standardized loadings that exceeded 0.60.
We next assessed the discriminant validity of the measures; the
square root of AVE for each construct was greater than the latent
factor correlations between pairs of constructs (see Table 2).

1.4.2. Hypothesis testing

We used the PLS Graph 3.0 and Bootstrapping resampling
method to test the statistical significance. This procedure entailed
generating 500 subsamples of cases randomly selected, with
replacement, from the original data. Path coefficients were then
generated for each randomly selected subsample. T-statistics were
calculated for all coefficients, based on their stability across the
subsamples, indicating which links were statistically significant.

We employed a hierarchical approach to test our hypotheses, in
this we first estimated a model with the main effects only and then
added the memory dispersion and interaction effect, for which we
normalized each question item of memory dispersion, declarative
and procedural memeory, and then multiplied the results of these
normalized question items. This product approach, suggested by
Chin et al. [4] resulted in the addition of 15 product indicators for
the latent variables. These represent the moderators of declarative
memory and its memory dispersion, and procedural memory and
its memory dispersion. The result for the final model includes the
interaction effect, as shown in Table 3. The results illustrate that
many of our hypotheses were confirmed. With regard to
antecedents, we found that a value of customer orientation
(f=0.40, p < 0.05), innovativeness orientation (= 0.38,p < 0.01)
and social responsibility (f=0.32, p<0.05) was positively
associated with declarative memory, and systematic management
control (= -0.28, p<0.05) was negatively associated with
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Table 2
Correlations of latent variables.
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Market success (0.83)
2 Speed-to-market 055  (0.84)
3 Development cost 0517 0607  (0.88)
4 Declarative memory 051 031" 024™  (081)
5 Procedural memory 045" 0397 0277 0577 (091)
& Employee orientation 033" 041 o026 031 044™  (075)
7 Customer orientation 0407 0457 0347 0547 0567 050 (0.79)
8 Innovativeness orientation 050" 046" 045" 049" 055" 0637 052" (0.87)
9 Systematic management control 043" 045 036 0347 0697 0507 0637 0497 (0.76)
10 Social responsibility 040" 035" 027 048 0597 0477 0587 0517 0597 (085)
11 Memory dispersion 0527 0397 0347 0497 05777 0307 0587 0527 055 0517 (081)
12 Technology turbulence 022" 018" 013 014 007 0407 0227 o3 019" 023 030 (0.80)
13 Market turbulence 0397 0297 036 0447 044 0397 046 0447 0407 047 0437 0207 (0.84)
14 Team size 0307 0297 0297 009 002 0227 019" 028" 007 022™ 018" —oz1” 0347 -
Mean 342 3.29 3.06 400 353 371 3.82 3.78 3.02 3.47 3.42 4.17 364 12
Standard deviation 074 0.84 078 055 077 0.65 0.63 0.80 0.77 0.85 082 0.71 072 30

Diagonals show the square root of AVEs.
‘p<0.1.

" p<0.05.

* p=001.

declarative memory, supporting H2a, H3a, H5a, but not support
H4a. Also, we could not find any significant statistical association
between employee orientation and declarative memory
(B=-010, p=0.1); thus this did not support Hla. Regarding
the role of team culture values on procedural memory, we found
that customer orientation (f=0.25, p < 0.05), innovativeness
orientation (5 =0.31, p = 0.1) and systematic management control
(f=031, p<0.01) were positively associated with procedural
memory, supporting H2Zb, H3b, and H4b. However, we could not
find any significant association between procedural memory and
employee orientation (= —~0.13, p > 0.1) and social responsibility
(f =020, p > 0.1), thus not supporting H1b and H5b.

Regarding the consequences of declarative and procedural
memory, we only found that declarative memory was positively
associated with market success of software products directly
(B =0.29, p < 0.05), supporting H6a. However, we could not find
any direct relationship between declarative memory and devel-
opment cost, and speed-to-market; thus H6b and H6c were not
supported. Also there was no statistical association between
procedural memory and any project outcome, Thus H7 was not
supported.

In addressing the moderating hypotheses, we found a
significant statistical association between interaction effect,
moderator, of memory dispersion and procedural memory
(memory dispersion x procedural memory), and speed-to-mar-
ket (g =0.38,p < 0.1), supporting H9b. Also, the significance of the
difference in the R statistics of between the main model and full
alternative model reflected the increased explanation of the
dependent variable by the inclusion of the direct link. Specifically,
effect size (f%) was calculated as (R*full — R%excluded)/
(1 — R*full). The f? statistic was computed as multiplying fZ by
(n — k — 1), where n was the sample size and k was the number of
independent constructs, which provided a pseudo F test for the
significance of the f* statistic with 1 and (n - k) degrees of
freedom. The R? value for speed-to-market is 0.26 for the main
effect model and 0.42 for the alternative full model. Then, [* was
0.276 and F (1, 58)=3.82, p > 0.05. However, we could not find
any statistical relationship between the interaction effect of
memory dispersion and declarative memory, and market success
and less development cost; thus H8 was not supported. Finally,
our results, including the memory dispersion variable as
moderator (Table 3), also showed that team culture values
explained the 45% of the variance (R*=0.45) in declarative
memory, and 65% of variance (R? = 0.65) in procedural memory;

declarative and procedural memory and control variables
explained 25% of the variance (R? = 0.25) in development cost,
42% of variance (R*=042) in speed-to-market, and 43% of
variance (R? = 0.43) in market success in the final model.

2. Discussion and implications

In our study, we presented a model to understand the
interrelationships among team culture values, declarative and
procedural memory, and project performance in software devel-
opment project teams.

First, we empirically showed the role of declarative and
procedural memory on project outcomes. Qur results demon-
strated that declarative memory was important to enhance market
success. Specifically, when knowledge and expertise was broadly
distributed among team members, that the software product may
have a greater chance to meet or exceed sales, volume, market
share and customer expectations. However, we could not find any
association between declarative memory, and speed-to-market or
development cost.

Second, we empirically investigated the role of a team's cultural
values on declarative and procedural memory. Our findings
showed that when there is a focus on customer orientation and
innovativeness orientation the project team will have well-defined
procedures, a standard approach, strong skills, expertise and
knowledge of people, in its software development efforts.
However, an interesting finding was that systematic management
control was positively related to procedural memory and
negatively related to declarative memory. Finally, our results
indicated that social responsibility only positively impacts
declarative memory.

Our work suggests that managers should enhance team culture
values to leverage the memory during the project.

3. Limitations

There are some methodological limitations to this study.
Specifically, our research was prone to common method bias,
since, in the questionnaire, the same respondents answered the
dependent variable that answered the independent variable. We
checked this potential problem with the Harman one-factor test.
The results of an unrotated principal component analyses
indicated that common method variance was not a problem as
several factors with eigenvalue greater than 1 were identified—
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Table 3
The results.
Hypothesis Relationship Path coefficient () Results
Hla Employee orientation — declarative memory 0.10 Not supported
H1b Employee orientation — procedural memory 0.13 Not supported
H2a Customer orientation — declarative memory 0.40” Supported
H2b Customer orientation — procedural memory 025" Supported
H3a Innovativeness orient — declarative memory 038" Supported
H3b Innovativeness orient — procedural memory 031 Supported
H4a Systematic management control — declarative memory 028" Supported
H4b Systematic management control — procedural memory 031" Supported
H5a Social responsibility - declarative memory 032" Supported
H5b Social responsibility — procedural memory 020 Not supported
HBa Declarative memeory - development cost 0.03 Not supported
Hib Declarative memory —+ speed-to-market 0.09 Not supported
Hic Declarative memory — market success 029 Supported
H7a Procedural memory — development cost 0.05 Not supported
H7b Procedural memory — speed-to-market 0.10 Not supported
Hic Procedural memory —+ market success 0.01 Not supported
HB8a Memory dispersion = declarative memory — development cost 0.19 Not supported
H8b Memory dispersion = declarative memory — speed-to-market 0.15 Not supported
HB8c Memory dispersion = declarative memory — market success 09 Not supported
HYa Memory dispersion = procedural memory — development cost 0.11 Not supported
HY9b Memory dispersion x procedural memory — speed-to-market 0.38 Supported
H9c Memory dispersion = procedural memory — market success 0.10 Not supported
Memory dispersion — market success 023
Memory dispersion — speed-to-market 025
Memory dispersion — development cost 032
Technological turbulence — market success 0.05
Technological turbulence — speed-to-market 0.08
Technological turbulence — development cost 0.06
Control variables Market turbulence — market success 0.20
Market turbulence — speed-to-market 0.07
Market turbulence — development cost 0.20
Team size — declarative memory 0.11
Team size — procedural memory 023
Fit measures Endogenous construct Main effect Final model
model
R’ Declarative memory 0.45 0.45
Procedural memory 0.65 0.65
Market success 0.39 0.43
Speed-to-market 026 042
Development cost 0.17 0.25

‘ p<OlL
“ p<005.
* p<ooL

explaining 76.4%. Self-report data is most problematic for topics
that generate strong sentiments. Market success, speed-to-market
and development cost are not emotionally laden subject and, thus,
less likely to be distorted by self-reporting.

Utilizing a cross-sectional design with questionnaires was
another limitation of our study. However, as a cross-sectional field
study, this research provided evidence of associations. In addition to
the nature of data, the generalizability of sampling is another
limitation. The study was conducted in a specific national context,
i.e.,, Turkish firms. It is important to note that readers should be
cautious when generalizing the results to different cultural contexts.
Further, the sample size was relatively small. A larger sample may
aid in demonstrating greater discrimination of the constructs.

4. Conclusion
We know little about the contents of TM in software

development projects. In this study, we investigated the determi-
nants and consequences of two of the TM components: declarative

and procedural memory. Our findings demonstrated that team
culture had a positive and negative influence on the two memories.
Declarative memory positively impacts the market success of
software, and procedural memory influences the speed-to-market
when it is dispersed throughout the team.

Appendix A. Measures

Standardized loadings are in parentheses.

CR: composite reliability; AVE: average variance extracted; ryg:
inter-rater agreement.

*Denotes the dropped item, either they reduce the AVE less then
0.50, or they have low loading weights.

‘Shows the reversed question items.

Employee orientation (Adapted [from [34])

The followings were emphasized in our project team:

« promoting feeling-sharing among employees (0.71);
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« emphasizing team building (0.79);

e encouraging cooperation (0.81});

 Crusting in employees (0.77);

fertilizing cooperative spirit (0.72);

concerning for the individual development of employees (0.68);
consideration among employees (0.67);

caring about opinions from employees (0.78).

CR =091
AVE = 0.56
Fuwg = 0.89

Customer orientation (Adapted from |34])
Satisfying the need of customers at the largest scale was
emphasized in our project team (0.75):

« Sincere customer service was emphasized in our project team
(0.85).

o The idea of customer is number one was emphasized in our
project team (0.78).

» Providing first class service to customers was emphasized in our
project team (0.86).

» The profit of customer was emphasized extremely in our project
team (0.69).

CR = 0.89
AVE = 0.62
Tuig =072

Innovativeness orientation (Adapted from [34])
Our project team was:

» developing new products and services continuously (0.86);
» ready to accept new changes (0.90);

¢ able to adopt high-tech bravely (0.88);

* encouraging new ideas (0.86).

CR =093
AVE = 0.77
Fwg = 0.74

Systematic management control (Adapted from [34])
Management in our project team was:

+ keeping strictly working disciplines (0.79);

¢ having a clear standard on praise and punishment (0.65);
* possessing a comprehensive system and regulations (0.80);
e setting a clarity goals for employees (0.79);

CR=10.85
AVE = 0.58
Fwg = 0.81

Social responsibility (Adapted from |34])
Our project team showed social responsibility (0.90):

« The mission of our project team was to serve benefits for people
(0.75).

« Our project team was emphasizing on economic as well as social
profits (0.90).

CR=0.89
AVE = 0.73
Fwg =0.76

Speed-to-market (Adapted from |17])

e This product (software) was developed and launched (fielded)
faster than the major competitor for a similar product (0.77).

» This product (software) was completed in less time than what
was considered normal and customary for our industry (0.90).

« This product {software) was launched on or ahead of the original
schedule developed at initial project go-ahead (0.86).

» Top management was pleased with the time it took us from specs
to full commercialization (0.80).

CR = 0.90
AVE = 0.70
Fug = 0.84

Market success of software products (Adapted from |5])
Our product (software):

e met or exceeded volume expectations (0.88);

« met or exceeded the first year number expected to be produced
and commercialized (0.85);

met or exceeded overall sales expectations (0.88);

met or exceeded profit expectations (0.89);

met or exceeded return on investment expectations (0.88);
met or exceeded senior management expectations (0.78);

met or exceeded market share expectations (0.76);

met or exceeded customer expectations (0.66).

CR=0.95
AVE = 0.69
Fwg = 0.87

Development cost (Adapted from [10])
Qur product (software):

« Was launched within or under the original budget’ (0.83).
e Came in at or below cost estimation for development’ (0.91).
« Came in at or below cost estimation for production® (0.93).

CR = 0.92
AVE = 0.79
Fuwg = 0.86

Team memory contents (Adapted from [19])
Procedural memory
In our project team, we had:

» well-defined procedures (0.88);
e a standard approach (0.94);

« strong skills and abilities (0.89).
CR=0093
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AVE = 0.82 AVE = 0.70
Twg = 0.90 - 077
Declarative memory
Our team had: References

« a great deal of knowledge about project activities (0.78);

» strong expertise (0.86);

« knowledgeable people who has technical and project experi-
ences before (0.77).

CR =085
AVE = 0.65
Fwg = 0.89

Team memory characteristics (Adapted from [25])
Team memory dispersion
Our project team is successful in:

« product design (0.74);

e brand name (0.88);

« packaging (0.88);

» promotional content (0.80);
e product quality level (0.76).

CR =091
AVE = 0.66
Tz =085

Technological turbulence (Adapted from [14])

« The technology in this product area is changing rapidly (0.60).

s Technological changes provide big opportunities in this product
area (0.88).

e Itis very difficult to forecast where the technology in this product
area will be in the next 5 years®.

« Alarge number of new product ideas in this area have been made
possible through technological breakthroughs (0.90).

e Technological developments in this product area are rather
minor®.

CR—083
AVE — 0.64
Twg = 0.76

Market turbulence (Adapted from |14])

s In our kind of business, customer’s product preferences change
quite a bit over time”.

e Our customers tend to look for new products all the time*.

e We are witnessing demand for our products and services from
customers who never bought them before (0.85).

s New customers tend to have product-related needs that are
different from those of our existing customers®.

« We cater to much the same customers that we used to in the
past’ (0.81).

CR=0.83
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