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The aim of this study was to create and analyze the psychometric properties of an instrument (Knowledge Creation and 

Dissemination Survey, KCD) to evaluate the knowledge management on Spanish R&D teams based on the Leonard-Barton’s 

(1995) model of knowledge flows. For this purpose, three different tasks were carried out: firstly analyzing the psychometric 

properties of the instrument; secondly, analyzing the knowledge management levels of the R&D teams at a technical 

university as well as the relationship between organizational culture and knowledge management. This instrument was 

developed to cover the existing gap in the evaluation of knowledge management. The “Knowledge Creation and 

Dissemination Survey” was administered to four different samples from a Spanish technical university. Here we will refer 

to the sample used for the final validation of the scale, 275 participants from 35 R&D teams. The psychometric properties 

of the “Knowledge Creation and Dissemination Survey” are adequate. According to the results of the study, the use of this 

diagnostic tool with university R&D teams seems justified, the knowledge management on these teams seems to be high 

considering the levels on the KCD dimensions, and there is a link between organizational culture and knowledge 

management. The main limitation of the study refers to the sample, future research must continue, extending the sample both 

in terms of its size and also on its diversity. The paper contributes to management research by presenting a useful, practical 

tool to evaluate group practices on knowledge management, and by present empirical evidence of the links between 

organizational culture and knowledge management. 
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Introduction 

 
Relevance of the research. Our society, as several 

authors have suggested, is a knowledge-based society, in 

which knowledge is the key factor of the economic systems 

(Quinn, 1992; Drucker, 1993; Leonard-Barton, 1995; 

Nonaka & Takeuchi, 1995; Chang et al., 2004; etc.). 

Consequently, knowledge and its creation, capture, storage, 

dissemination and use will be increasingly needed in the 

society towards which we are moving (Bell, 1973; Drucker, 

1993), coming the knowledge management (KM) to be the 

most appropriate strategy to streamline the flow of 

knowledge in organizations. 

The efficient KM has become a competitive advantage 

(King & Zeithaml, 2001; Zhuge, 2002; Halawi et al., 2008; 

Massa & Testa, 2009; Heng & Chua, 2010; etc.). In this line, 

several authors agree that knowledge and its efficient 

management appear to improve organizational performance 

and thus the competitiveness of organizations (Leonard-

Barton, 1995; Grant, 1996; Prusak, 1996; Sedziuviene & 

Vveinhardt, 2009, 2010; Chang & Chuang, 2011; Melnikas, 

2011; Ramirez, & Morales, 2011; Ramirez & Girdauskiene, 

2013a, 2013b; Rodriguez, 2013, 2014; Alves, 2014; 

Birasnav, 2014; Martin-Rojas et al., 2014; Thoene & 

Buszko, 2014; Zieba & Zieba, 2014). In general, the benefits 

of KM seem to have an impact on greater productivity and 

efficiency, reduction of costs and increase in revenues. 

All this is achieved by providing faster and more 

efficient ways of solving problems, reducing some of the 

errors or defects in products or processes themselves, or by 

providing more efficient ways to achieve a certain goal. 

Along with these benefits, the KM also appears to have 

other benefits that can sometimes be more difficult to 

quantify, such as increasing innovation, improving 
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customer service, increasing the speed with which products 

or services are introduced in the market, increasing staff 

motivation and involvement, promoting the ability of 

organizations to anticipate problems, reducing drop-out 

rates and staff rotation, improving the adaptation of an 

organization or group to its environment, facilitating the 

learning capacity of employees, or improving teamwork and 

quality on organization, to name just a few examples 

(Nonaka & Takeuchi, 1995; Carnerio, 2000; Gibbert et al., 

2002; Zeithaml & King, 2003; Choi & Lee, 2003; Yang & 

Wan, 2004; Massa & Testa, 2009; Mohamed et al., 2009; 

Heng & Chua, 2010; Cantnera et al., 2011; An et al., 2014; 

Srisamran & Ractham, 2014; etc.). 

Object of the research: measuring knowledge 

management in R&D teams. 

The aim of this research was to create and analyze the 

psychometric properties of an instrument (Knowledge 

Creation and Dissemination Survey, KCD) to evaluate the 

knowledge management on Spanish R&D teams based on the 

Leonard-Barton’s (1995) model of knowledge flows.  

To achieve this aim three different tasks were carried out, 

firstly analyzing the psychometric properties of KCD, 

secondly analyzing the KM on university R&D teams and 

finally testing the relationship between organizational culture 

and KM. 

Problem of the research. However, despite its 

importance, there is no single definition or frame of reference 

for studying knowledge and its management. Summarizing 

the ideas appearing in the different definitions over the years, 

we could establish that the KM is a structured and systematic 

process, which consists of different phases (capture, creation, 

organization, storage, distribution and effective use of 

knowledge) in relation to knowledge (not information), which 

do not necessarily follow a chronological linearity. In this 

process three key components must be considered - people, 

knowledge and technologies -, trying to find the best fit 

between person-knowledge (not any knowledge to any 

person) using technology (ICT) as a means to a more 

effective management of the procedure, acting differentially 

in the different phases of which it consists. Also it represents 

a key element of business strategy and management, 

providing a way to gain competitive advantage and to 

maintain them over time. 

 
Theoretical Background 
 

The efficient KM in an organization depends on many 

factors, from which the Organizational Culture (OC) can be 

highlighted. In this sense, a considerable amount of 

empirical and theoretical research argues that the OC 

prevailing in an organization may, among other features, 

constitute one of the barriers or one the most important 

facilitators in the KM, both for its implementation and 

operation (McManus & Loughridge, 2002; Thoben et al., 

2002; Mason & Pauleen, 2003; Hong et al., 2011; etc.). The 

OC can both promote or prevent the creation of knowledge 

as well as its sharing and use, determining which values, 

beliefs and systems of work are appropriate in an 

organization (Leonard-Barton, 1995; Gold et al., 2001; 

Prasarnphanich & Janz, 2003; etc.). No KM program will 

succeed without paying attention to the OC of the 

organizations where it is intended to be implemented (Yang 

& Wan, 2004). 

In this sense, the cultures showing improved KM are 

those that relate to collaborative environments, with a focus 

on teamwork, with more face to face interactions (Hult, 

1998; Hult et al., 2000; Prasarnphanich & Janz, 2003), more 

on constructive cultures than on defensive (Cooke & 

Lafferty, 1987), cultures where commitment comes first 

(Denison & Neale, 2000), because such cultures encourage 

confidence and support environments, which promote social 

interaction and enable access to information and resources, 

but also, and perhaps most importantly, an efficient 

dissemination and use of knowledge (Chen & Huang, 2007). 

As already stated, there is an extensive amount of 

information, especially in its theoretical dimension, on the 

importance and implications of the KM to improve the 

organizational performance and thus the competitiveness of 

organizations (Barney, 1991; Leonard-Barton, 1995; Grant, 

1996; Berman et al., 2002; Choi & Lee, 2003; Chua & Heng, 

2010; Chang & Chuang, 2011; etc.). However, much of the 

existing literature has been based more on theoretical and not 

on empirical approaches (Chen & Chen, 2006). 

In this regard, according to what (Chen & Chen, 2006) 

suggests, interest on measurement in KM is a recent 

challenge, since traditionally most of the literature in the area 

seems to have focused on the theory, the creation of models 

and the proposal of intervention programs. In this emerging 

discipline, studies based on qualitative techniques have 

proliferated (Fenwick, 2005; Lettieri et al., 2004, Yang & 

Wan, 2004) or case studies, whether based on large 

companies such as BP, Xerox, AMP, Ernst & Young or 

specific sectors (Pan & Scarbrough, 1998; Bowen, 1999; 

Massa & Testa, 2009; Heng & Chua, 2010; etc.). 

Nevertheless, both qualitative measures and case 

studies show, from our point of view, serious limitations that 

prevent generalization of the results (Sanchez et al., 1999), 

particularly in relation to the statistic treatment that can be 

done. Furthermore, the results are usually based on the 

perceptions of business managers, ignoring the importance 

of the perception of the workforce. For all these reasons to 

that extent, we believe that the best way to approach the 

study of basic skills that promote efficient KM is through 

quantitative measures that allow the use of sophisticated 

statistical methods. We therefore will argue for the use of 

questionnaires. 

In the review we have done it has been found that this 

type of practice is not usually very common; in those cases 

where some kind of self-report instrument has been used, 

generally more reference was made to some particular 

knowledge, especially in the medical field (Ponte & Johnson-

Tribino, 2005; Steyn et al., 2005; etc.) than to generic 

concepts of KM. Those studies, which have focused on the 

KM, usually instead of considering it holistically, they have 

focused on a particular aspect (Singh et al., 2006) such as 

absorptive capacity (Harrington & Guimaraes, 2005; 

Camison & Fores, 2010; etc.), satisfaction of consumers 

with knowledge (Ong & Lai, 2007) or knowledge sharing 

(Ryu et al., 2003). 

Many of the instruments have been designed ad-hoc, 

without an underlying theoretical framework and paying 

little attention to their psychometric properties (Matzkin, 
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2008). Considering those who did it, we observe the one 

created by (Darroch, 2003), an instrument consisting of 97 

items, which later will be reduced to 60 items, grouped into 

three scales related to the different phases in the KM: the 

acquisition of knowledge, knowledge dissemination and 

response knowledge. Regarding the validity of the scale, the 

predictive one seems demonstrated and the internal obtains 

a partial support, since the exploratory factor analysis (EFA) 

seem to support the model but not the confirmatory factor 

analysis (CFA). All this made us dismiss this instrument to 

measure the KM.  

Additional instruments analyzed were the ”Academic 

Tacit Knowledge Scale”. This instrument, developed by 

Insch, (McIntyre & Dawley, 2008) is based on a model of 

KM that focuses on tacit knowledge, in the context of school 

or academic performance. It consists of 21 items grouped 

into six factors: ‘Cognitive self-motivation’ ‘Cognitive self-

organization’, ‘Technical task-individual’, ‘Technical task-

institutional’, ‘Task-related social interaction’ and ‘General 

Social interaction’. Both the results of EFA and the CFA 

support the structure proposed by the authors. However, this 

questionnaire only pays attention to one kind of knowledge 

or dimension, the tacit one, neglecting other types, therefore 

it was also rejected.  

The following analyzed instrument is the KMS, 

developed by (Liu, 2003). It conceives KM as a system, and 

consists of 54 items grouped into 12 scales that respond to 

6 constructs: Use of the KM system; Quality System; 

Quality of information; Terms of facilitation (attributes and 

individual perceptions, actual individual learning). 

According to the author, the instrument has adequate 

psychometric properties, however the available indicators 

do not quite fit the proposed model. Therefore the use of this 

instrument was also dismissed. 

Another instrument considered is the ”Knowledge 

Management Assessment Instrument” (KMAI). Developed 

by Lawson (2004 on Kangas, 2005). This instrument 

consists of 24 items grouped into six dimensions, and 

evaluates the KM cycle or process: knowledge creation, 

knowledge capture, knowledge organization, knowledge 

storage, knowledge dissemination and application of 

knowledge. According to the author, this instrument has 

adequate psychometric properties, however we could not 

observe such properties, and we consider that the starting 

model considers different facets of KM, but neglects 

important elements inside its process. 

Seeing no instrument which evaluates properly the 

basic capabilities that an organization must have for 

efficient KM ("core capabilities" along the lines of Leonard-

Barton, 1995), which we consider are those that have a 

greater relationship with OC of the organization, and pays 

attention to their psychometric properties, we have seen the 

necessity of designing and validating an instrument based 

on the model of knowledge flows by (Leonard-Barton, 

1995), which focuses on the different activities of creation 

and dissemination of knowledge. For this validation, we will 

turn to university R&D teams, because we believe that such 

groups are particularly involved in innovation activities and 

efficient knowledge management, and have traditionally 

been neglected in the literature in the pursuit of more 

business organizations.  

According to (Rodriguez, 2013), although R&D 

expenditure is a traditional indicator of innovation inputs, it 

tends to underestimate innovation efforts. As the use of 

intermediate consumptions from high-innovative industries 

can contribute to the development of innovations in the 

client industries, to provide a broader vision of R&D 

intensities we must also consider product-embodied 

Research & Development.  

In this sense, the model of (Leonard-Barton, 1995) 

focuses on the process of knowledge generation, 

considering the main variables involved in the acquisition 

of knowledge until its use. The model includes two 

distinctive features: the basic organizational capabilities that 

are related to the knowledge and skills of individuals, 

physical systems, steering systems and management, and 

the set of values and norms of the organization; the activities 

of creation and dissemination of knowledge, which are 

grouped into four interrelated sets: knowledge acquisition, 

its application to problem solving, experimentation and 

implementation and integration.  
 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Knowledge Flow Model on R&D Teams     

*Adapted From Leonard-Barton’s Model (1995) 

 
Both elements of the model are strongly related, as the 

activities are performed using the capabilities and in turn 

they renew and generate the others. In our study we try to 

validate a tool, which evaluates the activities of creation and 

dissemination of knowledge. 

Therefore the objective pursued by this research is 

threefold; on the one hand, we intend to develop and validate 

a questionnaire to assess the different tasks or activities of 

creation and diffusion of knowledge ”Knowledge Creation & 

Dissemination Survey” (KCD) within the KM; on the other 

hand, we try to determine how the KM in university R&D 

teams is. Given the type of procedure of the research group 

and the type of tasks to be developed closely linked to 

innovation and knowledge, we believe that such groups have 

high levels of KM within them. Finally we analyze the 

existing relationships between Organizational Culture and 

Knowledge Management. 

Methods of the research: analysis and synthesis, 

comparison of scientific literature, quantitative data analysis 

obtained through a questionnaire. The KCD was 

administered to four different samples from one technical 

university. Here we will refer to the sample used for the final 

validation of the scale, 275 participants from 35 R&D 

teams. 

Experimentation Knowledge 

acquisition 

Shared Problem 
solving 

Implementation and 
Integration 
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Methodology 

Sample. To validate the KCD four different samples of 

R&D teams from one technical university were used, as 

detailed in the procedure section, here we will refer to the 

sample used for the final validation of the scale, 275 

participants from 35 groups. The average participation of 

members from the 35 groups was 69,36 % (from 22,22 % to 

100 %). Most respondents are professors and research staff 

154 (56 %), while 46 are PhD Students or Fellows (16,7 %) 

and 61 support staff (22,2 %). 14 participants did not 

indicate their status (5,1 %). 

Instrument. Knowledge Creation & Dissemination 

Survey (KCD). Questionnaire of 26 items based on the 

Leonard-Barton’s (1995) model of knowledge flows which 

considers four dimensions that refer to the various phases of 

the KM: Knowledge acquisition; Implementation and 

Integration of the Knowledge; Experimentation and Shared 

Problem solving. Using a Likert response with five response 

options from strongly disagree (1) to strongly agree (5). 

The Spanish version of the Denison Organizational 

Culture Survey (DOCS), from (Denison & Neale, 2000; 

Bonavia et al., 2009). Composed of 60 items, grouped into 

12 scales and four second-order factors. With a five-point 

Likert response (1 = strongly disagree to 5 = Strongly 

Agree). This instrument has adequate psychometric 

properties both in its original version (α = 70–92) (Denison, 

2005, 2006) and on the Spanish adaptation (α = 0.97 full 

scale, dimensions α = 68–93; Fit index of the Spanish 

adaptation using ML: p < 0,001; χ²(df)= 174,90 (48); NNFI 

= 0,94, CFI = 0,96, GFI = 0,92, SRMR=0,03). 

The ”Organizational Culture Inventory” (OCI) Cooke 

and Lafferty (1987) is an instrument designed to evaluate 

the culture of Organizations in terms of behavioral Norms 

and expectations related to the shared beliefs and values 

held by organizational members. It consists of 120 items 

grouped into 12 culture styles, and three second order 

factors, that May Influence the thinking and behavior of 

organizational members, their motivation and performance, 

and their satisfaction and stress. With a five-point Likert 

scale (1 = strongly disagree to 5 = Strongly Agree). 

Cronbach's alpha coefficients support the internal 

consistency of each of the 12 scales, ranging from 0,65 to 

0,95 (Cooke & Szumal, 1993). 

Procedure. On the creation of the KCD international 

methodological standards recommended by the 

International Test Commission (ITC) (Muniz & Hambleton, 

2000) were followed: 

1) First we perform a focus group with 11 experts on 

KM, which were leaders of university R&D teams. From the 

session results and the knowledge of the research group a 

pull of items was create to collect the different KM activities 

proposed in Leonard-Barton’s (1995) model (Martinez et 

al., 2005). 

2) Later, a preliminary test was created considering 

those items, which was applied to a sample of 22 subjects, 

first individually, then by a new focus group. According to 

the comments of the participants some modifications were 

done. 

3) Then we proceeded to apply the new version of the 

instrument composed by 24 items, to a new sample of 344 

individuals belonging to 30 research groups. Reliability 

indices were 0,84 for the total scale, while for the 

dimensions it ranged between 0,60 and 0,79 (Knowledge 

acquisition = 0,74; Implementation and Integration = 0,79; 

Experimentation = 0,603, Shared Problem solving = 0,77). 

Considering the CFA results, the best re-specified model 

presents the following results: X2 (df) = 679.71 (209,14); 

X2/(df) = 3,25; NNFI = 0,74; CFI = 0,76; GFI = 0,84; AGFI 

= 0,80; SRMR = 0,14. Different CFA for each of the 

dimensions were calculated separately, which revealed that 

as it had happened considering reliability; the 

Experimentation dimension was the most problematic. This 

led to the reformulation of those items that could be 

misleading, and also to the addition of two new items to the 

Experimentation dimension. 

4) The questionnaire, which was composed of 26 items, 

was administered to a new sample of 275 participants from 

35 R&D teams. Afterwards we analyze the psychometric 

properties of this questionnaire from which the final version 

of the instrument was made, and it is reported in this work.  

Data analysis. The statistical analysis was conducted 

using the SPSS 21 and EQS 6,1. First, descriptive statistics 

of every item were calculated followed by the analysis of 

the reliability and validity of the scale. Thereafter, the 

correlations between the different dimensions were 

calculated, then descriptive statistics of KCD on R&D teams 

were analysed, and finally the relation between KM and OC 

dimensions were examined. 

Results 

Item analysis. The 26 items of the KCD scale were 

analysed. The final items, means, standard deviations, item-

total correlations and Cronbach’s alphas if item is deleted 

are shown in table 1. Items 9, 18, 19, 21 and 25 are inverted, 

and they were previously recoded before any calculation.  

It seems that in general, all the items contribute to the 

overall scale. However three items (9, 18 and 25) present a 

relatively low correlation considering the rest of the scale 

and, produce a slight improvement in the reliability of the 

scale when removed. 

Reliability analysis. To examine the scale reliability, its 

internal consistency was calculated using the Cronbach’s 

alpha. However, as this index does not contemplate the 

influence upon the other construct’s reliability, both the 

composite reliability (CR) and the average variance 

extracted (AVE) (Fornell & Larcker, 1981) were calculated. 

Although the minimum CR value considered being adequate 

is 0,70 (Nunnally, 1978) and values above 0,50 are 

recommended for the AVE (Bagozzi & Yi, 1988; Hair et al., 

2006), some articles have considered values above 0,40 for 

the AVE as adequate (Aldas, 2000). 
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Table 1 

Item analysis: Sample Size (n), Mean ( x ), Standard Deviation (sd), Item-Total Correlation (rjx) and                         

Cronbach’s Alpha Without the Item (α.-x) 

ITEMS (α = 0,89) x  
sd rjx α-x 

Knowledge acquisition α = 0,82 (CR = 0,82; AVE = 0,41 CFA 20 items) 

1. The people of this research group regularly attend conferences and other scientific 
meetings. 

4,44 0,81 0,50 0,88 

2. In my group much of the time is spent on literature reviews. 3,49 0,96 0,39 0,88 

3. In general English proficiency in the group is high. 3,85 0,93 0,48 0,88 

4. In our group we usually participate in multidisciplinary research projects. 3,75 1,05 0,53 0,88 

5. We frequently visit other centres. 3,26 1,20 0,40 0,88 

6. In my group we attend training courses regularly. 3,41 1,01 0,55 0,88 

7. We build relationships with other groups and research institutes. 3,74 0,98 0,56 0,88 

8. We care about meeting the needs of those who use our knowledge. 3,67 0,94 0,57 0,88 

Implementation and integration α = 0,76 (CR = 0,86; AVE = 0,56 CFA 20 items) 

9. In my group we almost always use the same research methodology. * 2,56 0,95 -0,10 0,90 

10. We frequently incorporate new research tools in our work. 3,65 0,89 0,63 0,88 

11. Our research managers facilitate the adoption of new tools. 3,85 0,84 0,68 0,88 

12. Our directors promote the use of new tools. 3,77 0,89 0,66 0,88 

13. For the introduction of new tools we take into account the opinion of the research 

group. 
3,75 0,88 0,61 0,88 

14. In this group we think that the process of adoption of new tools does not 
compensate for its results. 

3,79 0,87 0,40 0,88 

Experimentation α = 0,68 (CR = 0,64; AVE = 0,39 CFA 20 items) 

15. In my group we put originality before the well-established lines of research. 2,75 0,81 0,20 0,89 

16. We prefer original research on topics at the risk of not contributing anything. 2,76 0,93 0,28 0,89 

17. In my group it is well regarded taking risks and exploring unconventional 

research topics. 
3,35 0,91 0,57 0,88 

18. In my group we usually opt for safe but effective investigations. * 2,77 0,78 0,07 0,89 

19. In my research group we dismiss risky topics. * 3,48 0,87 0,49 0,88 

25. In my group errors are penalized. * 3,95 0,92 0,21 0,89 

26. The leader of our group motivates us to explore new alternatives. 3,83 0,94 0,68 0,88 

Shared problem solving α = 0,76 (CR = 0,82; AVE = 0,54 CFA 20 items) 

20. We maintain informal discussions among us about work in progress. 3,87 0,96 0,51 0,88 

21. We tend to solve individually research problems that arise within the group. * 3,20 1,07 0,23 0,89 

22. The multidisciplinarity of my group helps us to approach problems from 

different perspectives. 
3,55 1,00 0,61 0,88 

23. We resort to other peers in those areas we are not specialists in. 4,24 0,80 0,56 0,88 

24. The collaboration among group members helps performance. 4,21 0,84 0,58 0,88 

Note: * Inverted item; **Acceptable CR ≥ 0.70 ** Acceptable AVE ≥ 0.40 

The KCD scale obtained a total alpha value of 0,89, 

whilst the different dimensions presented alpha values of 

between 0,68 and 0,89 (Knowledge acquisition α = 0,82; 

Implementation and Integration α = 0,76; Experimentation 

α = 0,68 and Shared Problem solving α = 0,76). Moreover, 

excepting Experimentation, the four dimensions presented 

acceptable CR and AVE values (Table 1) (Fornell & 

Larcker, 1981; Aldas, 2000; Vila et al., 2000; etc.).  

Validity analysis. To analyse the construct validity 

firstly, two exploratory factorial analysis (EFA) and two 

confirmatory analyses (CFA) were conducted. Firstly, the 

adequacy of the sample was evaluated using the Kaiser-

Meyer-Olkin test (KMO = 0.88) and the Barlett’s sphericity 

test (p < 0.01). Here, using the mean component analyses, 

an EFA was calculated with Varimax rotation, with a 

selection criteria of eigenvalues higher than 1. The obtained 

model consists of 6 factors that almost perfectly replicates 

the proposed structure and explain 60,68 % of variance. In 

the second analysis a new EFA with a selection criteria of 

extracting four factors, trying to replicate the four 

dimensions proposed in the (Leonard-Barton’s, 1995) 

model, was performed. The four factors seem to explain 

52,25 % of the variance, with a structure that seems to 

replicate that proposed by Leonard-Barton (1995) (F1 

(Implementation & Integration) = 30,26 % model, F2 

(Knowledge Acquisition) = 8,96 %; F3 (Shared Problem 

solving) = 6,11 %; F4 (Experimentation) = 6,92 %). Some 

of the items (4, 8, 9, 22 and 26) could be deleted as they 

saturate in more than one dimension. 

Continuing the validation process a CFA with ML 

(Maximum likelihood) estimation, considering the 26 items 

grouped into the four activities of knowledge management 

proposed by Leonard-(Barton, 1995). However this model 

did not provide an adequate fit, so it was necessary to 

perform a re-specification, the resulting questionnaire 

consists of 20 items grouped into four dimensions according 

to the following structure: Knowledge Acquisition: Items 1, 

2, 3 6, 7 and 8; Implementation and Integration: items from 

10 to 14; Experimentation: items 17, 19 and 25; Shared 

Problem solving: 20, 22, 23 and 24. In this section we 

present only the information about this re-specified model.  
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As regards the significance of the χ² (< 0,01), in no case 

an adequate fit can be ensured. Nevertheless, as this statistic 

is closely related to the sample size, other indicators were 

analyzed, such as the ratio between χ² (324,03) and its 

degrees of freedom (146) (χ²/df = 2,22; values below five 

considered acceptable) goodness of fit indexes like the Non-

Normed Fit Index (NNFI = 0,90), the Comparative Fit Index 

(CFI = 0,92) and the Incremental Fit Index (IFI = 0,92) 

(values over 0.90 indicate an adequate fit) (MacCallum & 

Austin, 2000); and the Standardized Root Mean-Square 

Residual (SRMR = 0,04), where values under 0,05 are 

indicators of an adequate fit (Browne & Cudeck, 1993). 

Considering the results, in general the model seems to 

present an adequate fit.  

In order to increase the empirical evidence over the 

construct validity, the convergent and discriminant validity 

of the scale was calculated. The convergent validity 

appeared to be adequate, showing a significant, strong 

correlation between the items of the scale and the latent 

variables that they were supposed to measure, with t values 

over 3,291 in every case (Vila et al., 2000) and loads for 

every factor of over 0,70 on average (Hair et al., 2006), 

which did not improve when new loads were included.  

On the other hand, the discriminant validity was 

evaluated by means of the average extracted variance test 

(AEV) (Fornell & Larcker, 1981). To determine the existence 

of the discriminant validity, the EAV square root must be 

higher than the correlation among the pairs of factors or 

dimensions considered (Fornell & Larcker, 1981; Vila et al., 

2000). The results, displayed in table 2, suggest acceptable 

discriminant validity. 

The content validity was analyzed considering 11 

experts. They judged the items to be suitable considering the 

constructs that were intended to measure (Martinez et al., 

2005). 

Following the analysis and as it is suggested by the 

literature, the relations of the construct with other constructs 

were examined. To this end a model using ML, on which 

the 12 dimensions of the DOCS grouped into their four-

second order factors were predictors of the four dimensions 

of the KCD. The results (p < 0,001; χ²(df) = 240,39 (86); 

NNFI = 0,93, CFI = 0,95, GFI = 0,95, SRMR = 0,04) seems 

to contribute to the construct validity. 

Correlations. The next step in the validation of the scale 

was the analysis of the Pearson correlations between the 

instrument dimensions (Table 2). 
 

Table 2 

Pearson Correlations for KCD Dimensions and AVE Value 

 
1 2 3 4 

Knowledge acquisition 0,64    

Implementation and Integration 0,47 0,75   

Experimentation 0,41 0,39 0,62  
Shared Problem solving 0,48 0,46 0,41 0,73 

*All correlations are significant (p < 0,01).  **AVE Square root in the diagonal. 
 

There were statistically significant moderately high and 

positive correlations among every dimension (p < 0,01).  

Description of KCD on R&D teams. The next aspect 

analyzed refers to the KM in university R&D teams. Table 

3 presents main Statistical descriptive of KCD dimensions. 
 

Table 3 

Statistical Descriptive of the 35 Groups on KCD Dimensions 

 Knowledge acquisition Implementation and 

Integration 

Experimentation Shared Problem 

solving 

Mean 3,79 3,79 3,59 4,08 

Mode 3,50 3,80 3,33 4,00 

Sd 0,51 0,59 0,61 0,53 
Minimum 1,67 1,40 1,00 1,00 

Maximum 5,00 5,00 5,00 5,00 
 

Then, considering the mean ± a standard deviation low, medium and high levels were determined (Table 4). 
 

Table 4 

Classification of 35 Groups on KCD Dimensions 

 Category Frequency % 65 groups 

Knowledge acquisition 

LL 5 14,7 

ML 26 76,5 

HL 3 8,8 

Implementation and  
Integration 

LL 8 22,9 

ML 21 60,0 

HL 6 17,1 

Experimentation 
LL 5 16,7 
ML 23 76,7 

HL 2 6,7 

Shared Problem solving 

LL 7 20,0 

ML 21 60,0 

HL 7 20,0 

*Groups in which at least the 65 % of participants have responded.  **LL – low level; ML – medium level; HL – high level. 

 
 

 



Inzinerine Ekonomika-Engineering Economics, 2015, 26(4), 398–408 

 

- 404 - 

 

Considering the results, it seems that R&D teams 

present medium-high rates in all the dimensions, with the 

highest results on Shared Problem solving and the lowest on 

Experimentation.  

Relations between Knowledge Management and 

Organizational Culture. The last of the objectives pursued 

on the research refers to test the empirical relationship 

between KM and OC. First, Pearson correlations between 

the second-order factors of the "OCI" and "DOCS" (OC 

measures) and the four dimensions of KCD (KM measures) 

were calculated (Table 5). 

Table 5 

Pearson Correlations of OC and KM 

 Knowledge acquisition Implementation and 

Integration 

Experimentation Shared Problem 

solving 

OCI 
Constructive 0,41 0,43 0,50 0,50 
Passive-Defensive -0,29 -0,25 -0,33 -0,27 

Aggressive-Defensive -0,20 -0,22 -0,26 -0,25 

DOCS 

Involvement 0,57 0,54 0,53 0,61 
Consistency 0,54 0,50 0,45 0,55 

Adaptability 0,57 0,56 0,51 0,52 

Mission 0,56 0,47 0,41 0,48 

*All correlations are significant (p < 0,01) 

 

Significant correlations (p < 0,01) were observed 

between all dimensions of OC and KM, with higher values 

considering the DOCS than the OCI. The Passive-defensive 

and the Aggressive-defensive cultures present lower and 

negative correlations with KCD dimensions, while 

Constructive Culture presents highest and positive 

correlations. 

Next, different structural equation models were 

performed to determine the relationship between OC and 

KM. The model that presents the best fit considers that KCD 

dimensions are caused by the second-order factors of the 

DOCS and OCI (Figure 2).  

 

Figure 2. Path Model: Relations between OCI, DOCS and 

KCD 

*χ²/df = 24,297 (6) (p < 0,001); NFI = 0,93; CFI = 0,94; IFI 

= 0,95; RMSEA = 0,04; α = 0,77 

Conclusions and Discussion 

The KM is today a discipline that has experienced 

considerable growth on both theoretical and empirical level 

(Chua & Heng, 2010), however, and as with many other 

constructs from psychology or other related sciences, there 

is a gap on the literature considering the measurement of 

KM (Chen & Chen, 2006), especially with regard to self-

administered instrument that are not focused on a particular 

aspect of the process of KM or a particular type of 

knowledge, but consider the phenomena from a holistic 

perspective.  

From this point of view, the research that has been 

conducted here, has focalized on the creation and 

subsequent validation of a useful instrument to assess KM 

practices. To do this we focalize on the Leonard-Barton’s 

knowledge flow model (1995) to create the Knowledge 

Creation & Dissemination Survey (KCD). Essentially, the 

results of the KCD have been satisfactory, supporting the 

questionnaire validity. The descriptive analysis of the items 

shows an adequate contribution to the overall scale and a 

relatively high correlation with the full scale, although three 

of them should be eliminated or reformulated, these are 

items 9, 18 and 25 (which was also suggested considering 

other tests). 

Afterwards, the validity of the scale was studied leading 

to a model with four factors or dimensions that explain 

52,25 % of the variance, show high correlations with each 

other and seem to accurately reproduce the structure 

proposed by (Leonard-Barton, 1995). In general, the 

convergent and the discriminant validity are satisfactory. 

The link between DOCS and KCD was also proved, which 

also contributes to the construct validity. 

Considering the different dimensions contained in the 

instrument, all seem to present enough empirical support 

regarding its reliability and validity, although the 

Experimentation dimension is the most problematic in all 

tests, subsequent studies should try to develop and test new 

items with the goal of strengthening this dimension. 

Considering the levels on the different instruments, on 

R&D teams KM is high, the prevailing culture is 
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constructive, where communication, cooperation and 

support, prevails, all these are dimensions that promote an 

adequate climate to KM (Hult, 1998; Hult et al., 2000; Janz 

& Prasarnphanich, 2003; Al-Alawi et al., 2007; etc.). 

Finally the link between KM and OC seem to be proved 

(McManus & Loughridge, 2002; Thoben et al., 2002; 

Mason & Pauleen, 2003; Hong et al., 2011; etc.), 

specifically, it seem that the OC influences greater on the 

KM than the latter on the OC (Leonard-Barton, 1995; Janz 

& Prasarnphanich, 2003). All these results have a special 

interest if we consider that in the scientific literature such 

relationship has been proposed from a theoretical or 

conceptual approach, but not test from the empirical level. 

As previously noted, scientific literature has pointed out 

the importance of KM to improve the efficiency and 

effectiveness of organizations (Barney, 1991; Leonard-

Barton, 1995; Grant, 1996; Berman et al., 2002; Choi & 

Lee, 2003; Chua & Heng, 2010; Chang & Chuang, 2011; 

etc.), or to improve satisfaction and well-being of workers 

(Nonaka & Takeuchi, 1995; Carnerio, 2000; Yang & Wan, 

2004; Massa & Testa, 2009; Mohamed et al., 2009; 

Cantnera et al., 2011; etc.) to mention just few examples. 

Thus, research into KM is important in order to gain greater 

insight into group or organization performance. Hence, the 

KCD survey possesses enough empirical support to be 

considered a valid, useful instrument for the evaluation of 

KM activities, showing information about the group 

performance on the KM activities and offering the 

possibility of planning an intervention. 

Although the process of validation of the instrument 

must continue, extending the sample both in terms of its size 

and also on its diversity, the results presented here, seem to 

justify adequate reliability and validity, for an instrument of 

20 items grouped into the four-dimensional model of 

(Leonard-Barton, 1995). The evidence provided justifies the 

diagnostic utility of the tool with Spanish samples. 

However, it would be interesting to deepen the study by 

linking KM with other variables suggested in the literature 

as the performance (Leonard-Barton, 1992; Prusak, 1996; 

Teece, 1998; Berman et al., 2002; Choi & Lee, 2003; Chua 

& Heng, 2010; Chang & Chuang 2011; etc.). 

Finally, considering the problems with the measures in 

the KM context, the few existing questionnaires and the 

relatively little concern about the psychometric properties of 

them, and their samples it is necessary to highlight the 

importance of this research. Therefore, the KCD 

questionnaire can be considered as a useful, practical tool to 

evaluate group practices on KM. 
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