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Abstract. In any organizational project where the use of limited resources
represents a challenge, it’s necessary to assess the outcomes generated. The
methodological approach on how to assess outcomes reveals many questions,
namely: What is the best way to do so? What dimensions to assess? From what
criteria? How to estimate them? In the case of communities of practice (CoP),
these questions become accurate. Indeed, in the case of Communities of Prac-
tice, the participants represent the cornerstone of the project because there are
the ones who generate knowledge. So to assess outcomes generated by CoP
within an organization, it’s necessary to identify an adapted methodological
frame which will allow to take into account the critical aspects of the CoP and
the user perspective. Our proposal aims to present a hybrid path (qualitative-
quantitative) in order to minimize the limits and uplift advantages related to
both approaches. The addition of these two approaches must generate a more
stronger one and a better reliability of concept. For that purpose, the structure of
the article concerns the following aspects: the context of knowledge manage-
ment initiatives and particularly communities of practice; notions of assessment
and outcomes; the current methodologies used to assess the outcomes of the
CoP as well as their limits; the criteria to be respected for the choice as a strong
methodology; the choice of a new approach (qualitative-quantitative) and its fu-
ture application in the CoP.

Keywords: communities of practice, mixed methodology, assessment.

1 The context of knowledge management (KM), communities of
practice (CoP) and product lifecycle management (PLM)

1.1 The link between knowledge management (KM) and PLM

PLM and KM are two frameworks that are improving organizational performance.
PLM is about managing and optimizing every step of product development across the
entire lifecycle. In this sense, PLM can generate effective solutions that contribute to
value creation. In addition, all these activities and solutions are based on knowledge
management. For example, knowing how to manage knowledge make PLM enabled



activities and solutions efficient. So, by establishing KM practices that promote
organizational performance, PLM activities are also being improved.

Several authors establish the need to associate PLM and KM [1], [2], [3]. For
McMahon et al. [4], KM is an enabler of PLM and vice versa because the activities of
codification, dissemination, sharing, re-use and creation of knowledge underlie all
PLM activities. As well as the lessons learned from PLM activities enrich the stock of
knowledge available in the organization [5]. On this basis, we believe that KM and
PLM are efficient by integrating the activities of the two frameworks (Figure 1).
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Fig. 1. llustration of the KM-PLM integration

Incidentally, to establish how to capitalize on this integrated framework, the CoP is
one of the knowledge management initiatives that can support continuous PLM im-
provement. But for that, it is necessary to identify the challenges and issues related to
the benefits that can be generated by CoPs. But to do this many methodological chal-
lenges arise.

1.2 Knowledge management (KM) and communities of practice (CoP): benefits
and perspective

Knowledge management refers to activities of production, dissemination, sharing
and acquisition of knowledge. In a context where organizations (public, private,
community, professional) are submitted to deliver better performance, knowledge
management activities lead to better results [6], [7]. In the same way as new technol-
ogies (equipment) or intangible resources (patents, software, applications), knowledge
management improves organizational efficiency by improving productivity and pro-
cesses that contribute to produce better services with quality, speed and effective de-
crease in the consumption of resources [8]. Knowledge management concerns differ-
ent types of projects, namely COP, interactive data base, best practices [9].

CoP is viewed as a group where participants and experts share their knowledge on
an ongoing basis. For Zboralski & al. [10], CoP represent a group of people who in-
teract with each other in, both inside and outside of the organization. They are both
sharing the same interest. CoP is one of the most effective project in knowledge man-



agement initiatives [11]. It is a framework in which employees as participants are
both beneficiaries and producers of knowledge. Different mechanisms and conditions
are at stake to ensure the implementation of the CoPs [10], [12]. But the essential
element remains the participant. CoP requires different types of resources (human,
financial, logistics, informational), so it's important for any given organizations to
answer the crucial question of return on investment, namely benefits and impacts
generated [13], [14]. To answer to the concern of those who carry out this type of
initiative in different organizational contexts (large or medium-sized enterprises,
manufacturing companies, research centers, professional groups, etc.), great attention
must be paid to evaluate the benefits. The benefits can be viewed as impacts for the
participants of a CoP, because they are the one who generated value added. For
Mitchell & al. [15] these benefits are on three levels, namely individuals, organiza-
tional practice and productivity (Table 1).

Table 1: Benefits of Communities of Practice [15]

Benefits on organizational Benefits on organisa- Benefits for indi-
practice tional productivity viduals

1- Generate knowledge and 1- Facilitate rapid re- 1- Enable employ-
encurage skills development sponses to customer needs | ees to manage change

2- Use knowledge manage- | and problems 2- Provide access to
ment to drive strategy 2- Decrease the learning | new knowledge

3- Disseminate valuable in- | curve for new employees 3- Forster trust and
formation and transfer best 3- Help companies re- | a sense of common
practice cruit and certain talent purpose

4- Iniate new lines of busi- 4- Add value to
ness including new products professional lives
and services

1.3 The need to evaluate the benefits of a CoP through impacts assessment

Impacts correspond to the changes of a state in a given situation. Two different
moments are identified, namely before and after the implementation of the CoP. The
gap between these two situations symbolizes the impact. An impact is a specific out-
come that is linked to what has been implemented. The impact can therefore be of
different types, including social, cultural, financial, technological, behavioral, learn-
ing, etc. Moreover, it can be identified at different levels: personal, collective, organi-
zational, administrative, operational, departmental. In addition, as the core of the CoP
is the participants and they play a critical role, the impacts to be determined are those
that the participants experienced.

To identify such impacts, emphasis should be placed on the assessment function
which is different from the one of the measure. Assessment consists of a systematic
collection and analysis of information of a phenomenon or system. With an assess-
ment method, it's possible to establish logical links of cause and effect and to deter-
mine the changes and modifications obtained by employees involved in a CoP. In this
sense assessment allows a construction of meaning of a transformation dynamic to



reach different goals. It's also a basis to identify outcome, to ensure the relevance of
the organizational response. It's about providing information to understand progress
and the degree of success. In this sense, assessment is a process that concerns differ-
ent components [15], [10].

Thus, different types of assessment are available, namely: formative, summative,
process and results. All these forms are for specific purpose. Nevertheless, they can
all be realized on the same organizational system thus allow to have a richer under-
standing of the system to be evaluated. The choice of the type of assessment is made
according to various criteria among others: the objectives, the priorities, the goals, the
ways in which the results will be used. The nature of questions also differs according
to the type of assessment. Finally, in terms of method, there are mainly 3 main stages:
(1) stage 1= before (at the beginning of the process); (2) stage 2 = during the process;
(3) stage 3=after (at the end of the process). These 3-step can be accompanied by a
quasi-experimental approach with a control group or without one. In both ways, it's
important to compare the two periods, namely before and after. With the presence of
a control group, one can distinguish between an exposed and an unexposed reference
group, so one can ensure that the result obtained is directly related to the actions and
practices implemented. On the other hand, mobilizing a control group is often diffi-
cult to apply and expensive.

In addition, there are two types of methods, qualitative and quantitative research
[16], [17], [18], [19]. With qualitative evaluation the emphasis is on non-numerical
data. The focus is to understand a phenomenon. Thus, the focus is on why, and how
the event materializes. It allows first to establish the presence of an impact and in the
second time to give a rich picture. It is difficult to use a large sample since the empha-
sis is on better explanation (richness of explanation). There is therefore a limit to the
generalization of the results. The qualitative approach helps to understand behaviors.
The analysis based there is to compare. The quantitative evaluation is based on nu-
merical data. Thus, the focus is on the what questions. The need of statistical indica-
tors is necessary to establish links and to give robustness to result. The generalization
can be made. Consequently, to assess impacts of communities of practice raises many
questions that will be discussed in the following paragraph and based on literature
review. It is therefore necessary to establish the methodological bases to be able to
determine the impacts in a robust way, by assuming validity, and reliability of the
components of the evaluation model. For this, it is important to identify the methodo-
logical frameworks found in the literature on CoP assessment.

2 Review of literature for methodological approach to assess
CoP

2.1 What dimensions are at stake to assess CoP$? A problematic review

The assessment function is a proven approach in many descriptions to establish the
impacts, particularly in education, management, engineering [10]. But one of the is-
sues lies in the methodology to be retained. It appears that the situation of the CoP is
specific for a variety of reasons, including: knowledge belongs to individuals, evalua-
tion is a process, impacts are assumed to evolve over time. It is therefore important to



integrate the temporal dimension, the diversity of the forms of evaluation induces to
identify the appropriate methodology [20], [21]. For the moment, valuation models
focus on financial, operational, functional or strategic impacts: these represent struc-
tural dimensions of the organization. However, the point of view of the users-
participants is essential, because in the initiatives of the communities of practice, their
role is critical since they are the ones who possess the knowledge [22], [23], [24].
Therefore, the viability of the CoP rests with them, and also the results pursued by
the organization implementing this type of project.

Given these observations, this proposal aims to develop an impact assessment
framework from the point of view of the participants by using an approach based on
the transformation of inputs into outputs. However, knowledge management, and
particularly CoPs require the development of a dedicated assessment framework that
favors the perspective of users or participants. In addition, since it is recognized that
assessment is a process, impacts are assumed to evolve over time [14]. It is therefore
important to integrate the temporal dimension, the diversity of the forms of assess-
ment induces to identify the appropriate methodology. Indeed, the approach advocat-
ed to establish the impacts is linked to the robustness of the results, especially in the
case of the COPs, because it represents an organizational system filled with humans.
Therefore, interactions established by the participants contribute to the formalization
of the impacts. Should we favor a qualitative or quantitative approach? Should the
profile of the participants be taken into account? Should the duration of participation
or the clear statement of objectives be taken into account beforehand?

2.2 Dimensions related to methodological approach

From the literature, it has been possible to establish the limits and advantages of
current methodological frameworks that have been used in the case of various stud-
ies and research on communities of practice. To highlight what is known about the
methodological approaches used in the literature review, six specific dimensions were
selected. These six dimensions make it possible to adequately describe a methodolog-
ical approach. We distinguish for this purpose: (1) The inductive or deductive ap-
proach; (2) The type of context chosen (specific or generic); (3) The method of data
collection; (4) The unit of analysis; (5) The existence of a theoretical model a priori;
(6) The type of research. These six dimensions are summarized in table 2. The analy-
sis of the various parameters makes it possible to identify a certain number of ad-
vantages and limits. Benefits are new ways of doing things. Thus, among the aspects
that seem important, let us underline, among others: (1) the type of research; (2) the
theoretical framework; (3) methods of data collection.

Indeed, the distinction of the type of research makes it possible to be able to carry
out a variety of research: this allows to enrich the understanding that one can have of
this object of study. And therefore a richer understanding, (“rich picture") will also
help develop more robust intervention tools. Being able to carry out as much qualita-
tive as quantitative studies brings a lot of latitude in the design of the research. In
addition, identifying the research contexts, specifying the sectors, the types of organi-
zation, appears also important, insofar as specifically in the field of knowledge man-
agement, the contextual dimensions are critical. Finally, the identification of the vari-



ous means of data collection related to the methodological frameworks analyzed
shows that it is necessary to rely on a variety of instruments to obtain specific data.
And it is from these diverse data that we can produce fine and rich analyzes. In short,
these three dimensions noted in relation to the methodologies analyzed deserve to be
taken into account in the development of our research design.

Table 2: Dimensions related to methodological process to assess CoP

Dimensions Result and references
Inductive or Inductive = 20% of cases studies [16], [25].
Deductive - -

Deductive = 80% of cases studies [26], [27].
Approach

Context Organization specified = 30% of cases studies [22], [25].

Sector specified = 60% of cases studies [23], [28].

Method of data Questionnaire specified = 50% of cases studies [7], [25].

collection Interview specified = 40% of case studies [28], [25].
Internal documentations specified = 40% of cases studies [15], [29].
Observations in situ specified = 30% of case studies [16], [28].
Unit of analysis Individual level = 5% of case studies [25].

Group level = 35% of case studies [28].

Organizational level = 75% of case studies [26], [30].

Identification of a | Identified = 80% of case studies [22].
theorical model

Not Identified = 20% of case studies [16].

Type of research Qualitative = 50% of case studies [16].

Quantitative = 50% of case studies [31], [29].

Nevertheless, a number of limitations deserve to be emphasized. First, the empha-
sis is on the level of analysis. Preponderance is at the organizational level. The indi-
vidual level seems less taken into account, but knowledge belongs to individuals. This
would be a gap to be filled. Second, the methodologies analyzed do not capture all the
organizational ramifications that are specific in a community of practice. These rami-
fications ensure that many organizational aspects are inevitably affected and trans-
formed, including: input-output processes, technologies, human resources, production
volumes, performance, interaction dynamics, productivity and management of team's
work. Given that many authors [31], [26] emphasize and recognize that knowledge
management projects target and touch different aspects of the organization, it would



therefore be appropriate to link these different affected aspects as inputs, outputs and
processes. The analysis of the limitations that affect the methodological frameworks
used in research related to communities of practice assessment shows that there are
various critical aspects that are not taken into account. Therefore, in the context of
this work, it is necessary to propose methodological avenues that will make it possible
to fill these gaps.

3 Result for a proposal of a new approach to assess CoP

3.1 Basis and presentation of a new methodological approach

Based on literature review, qualitative and quantitative assessments are present.
Qualitative assessments rely on induction and rich descriptions that take into account
the individual experience [20], [32]. It is undeniable that given the contextual dynam-
ics of a CoP characterized by a system of collective action and interactions between
the participants, all this leads to the recognition of a certain complexity. This com-
plexity requires an interest in the changes that users experienced, the behaviors and
the knowledge they acquired. Identifying and understanding the changes that are
taking place among CoP participants is needed. Not only will we be able to identify
the impacts, but also explain the reasons behind them. Thus, to arrive at the descrip-
tion of the point of view of the users-participants in the CoP, a qualitative approach is
to be considered [20].

This dual qualitative-quantitative position leads us to consider a hybrid methodo-
logical approach [32], [19]. This position is relevant given the specification of the
evaluation function and the specific context of the CoPs. In addition, the classification
of qualitative studies on one side and quantitative studies on the other do not conven-
tionally permit the combination of the two approaches. However, the hybrid approach
that we propose is a viable methodology. The hybrid approach therefore makes it
possible to combine qualitative and quantitative data.  Thus, the hybrid
methodological framework elaborated is divided into 4 stages:

1. Stage 1 = identification of critical variables from the literature review

2. Stage 2 = testing of critical variables with users. This action aims to better
understand and characterize the object of research. This anchoring is necessary
in view of the complexity and peculiarities of any evaluation process and the
knowledge management dynamics within a CoP.

3. Stage 3 = validation of the built model: this requires checking the validity of
construct or conceptual and internal validity and reliability. Reliability refers to
the degree of accuracy with which an instrument measures the concept, in this
case the benefits of a CoP. Construct or conceptual validity ensures that the
instrument, in this case the conceptual model is well constructed and that it
offers an adequate measure of the theoretical model mobilized. The occurrence
of input-output model can also be associated with the validity of content that
aims to determine whether the measuring instrument and its components repre-
sent the concept.



4. Stage 4 = the application of the model in specific organizational situations. The
case study is the preferred approach in this phase. Since the focus is on impacts,
a more qualitative approach is preferred. Indeed, the case study makes it possi
ble to clearly define the situation and the context to analyze. We can therefore
have a rich understanding of how participants get their benefits.

The hybrid method approach established a structured CoP evaluation model with
six components: income, inputs, throughput, output, outcomes, maturity and auditing
initial conditions. This systemic model makes it possible to establish a logical link
between the various components. Thus, it is possible from the perspective of users to
determine the outcomes and impacts they have achieved based on their participation
in the COP.

3.2 Results and benefits of the mixed methodology

This methodological approach is necessary to meet the dual objective of the study,
mainly the validation of the model on the one hand and the identification of impacts
due to participation in a CoP. This reduces the weaknesses inherent in each of the
initial approaches (qualitative and quantitative). There are several advantages inherent
to the strength of the hybrid approach: complementarity, explanation and exploration
[32],[19]. Complementarity allows for analysis at different levels regarding the im-
pact of CoPs on participants. The qualitative approach enriches this understanding by
focusing on users' experiences. The explanation is richer because the qualitative data
provide deeper insights. The observation of the presence of phenomena is not only
established by a quantitative basis, but it is also explained by aspects and strategies of
appropriation. Exploration is necessary because the benefits and impacts are based
primarily on ownership and changing individual practices. Exploration allows to dis-
cover the variety of individual situations that illustrates the materialization of the
fallout.

In the proposal of an evaluation model, two important criteria for ensuring its ro-
bustness and relevance are reliability and fidelity. Both criteria require a statistically
significant sample that favors a quantitative approach. The use of statistical tests is
necessary. Adherence to the acceptance or rejection criteria is the main criterion, no-
tably by calculating, Cronbach's alpha, coefficient of variation, KMO factor, kurtosis
and skewness factors and so on. The quantitative approach thus favored makes it pos-
sible to base the model built on a statistically reliable basis since the respondents to
the validation questionnaire are in agreement with their knowledge, their interests,
their expectations, their practices, in short what they are looking for in an impact as-
sessment model. In addition, a specific important advantage of the hybrid or mixed
method is also the process of data collection and processing [32], [19]. Thus, it is to
begin first with a quantitative study (testing or conceptualization or theoretical valida-
tion) followed by a qualitative study (exploration of cases). It is also possible to start
with a qualitative study to discover the parameters constituting the phenomenon under
study and then continue with a quantitative study for recurrences and generalization
from a random sample that meets the rules of statistical generalization. The proposed
hybrid approach identifies different methodological benefits, including: a)- The use of
numeric and non-numerical data; b)- The diversity of data; c)-The triangulation of



data. The use of statistical tests to validate the model ensures that the components
retained in the conceptual model are relevant and can be applied in different contexts.
Finally, the specific situation of the CoP requires consideration of the concepts of
change and stakeholder; which is needed, because in a CoP, the participants play a
critical role. Therefore it's important to compare the situation of participants before
they participate in knowledge sharing activities and after doing so. This type of evalu-
ation also requires taking into account the time frame: this is easily achievable with a
case study. The proposed hybrid methodological approach thus brings benefits both at
the conceptual level (model development framework) and empirically (validation and
field testing). Which ultimately results in informative, robust and pragmatic results.

4 Conclusion and future work

The application of the methodological approach is the next step, that of collecting
data to obtain factual results. One of the stakes in this strategy of research refers to the
type of sample to be compiled both for the quantitative and the qualitative part.

For the quantitative approach, a survey will be conducted among participants in
communities of practice regardless of their organizational context. The aim is for
them to express themselves on the conceptual model from their experience, practices,
expectations and targets they seek by participating in a CoP. From their answers, we
will be able to validate the conceptual model.

For the qualitative part, the sample to be selected corresponds to a convenience
sample in so far as the east and the data collection are in a specific organization. The-
se are accessibility and practical reasons that will make it possible to identify the case
studies in which the conceptual model will have to be tested.

The idea is to extend the application of the conceptual model to different cases in
different contexts and by different types of users taking into account also different
levels of maturity. This multiplication of application will make it possible to arrive at
the theoretical saturation necessary, thus, allowing to reach a double validation as
much on the conceptual level as practical. The next steps are aimed at achieving these
results.
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