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Abstract

Many researchers have focused on the relationship between knowledge creation process and firm performance on the organizational level. This study explores the individual’s working knowledge creation process in terms of Kantian epistemology. Kant argued that the epistemological and causal processes are required to have complete knowledge creation. His knowledge creation process is that experiential knowledge and theoretical knowledge are functions of conceptualization. Moreover, conceptualization is an antecedent to synthetic judgment, and synthetic judgment is antecedent to the knowledge creation by individuals. Each of the process variables is correlated to knowledge creation.

This study has developed a research model on the working knowledge process based on Kantian perspectives by operationalizing theoretical variables into measurement ones, and empirically testing the model using 431 engineers working for information technology firms in Korea. The empirical results show that there were interesting but not significant direct relationships between theoretical, experiential knowledge and knowledge creation. This result shows that theoretical knowledge is important in conceptualizing and synthetic judging before creating knowledge. Also, knowledge by personal experience plays a significant role for conceptualization, but does not have an effect on synthetic judgment and knowledge creation. 
The practical implication of this study is that the human resource manager should hire employees with experience and theoretical knowledge, as well as to manage training programs to enhance conceptualization and synthetic judgment of work-related problems, and evaluate an employee’s knowledge creation outcome. Limitations of this study are also discussed. 

1. Introduction
Significant changes in business in the last 21st century have emphasized the importance of knowledge creation in products and services. Knowledge is seen as a strategic asset (Teece, 1992) and main driver of national and industrial competitiveness (Cole, 1998). Drucker (1993) asserted that the source of organizational competitiveness is changing to knowledge from capital and labor. As a result, many scholars have discussed the conditions or factors affecting knowledge creation of product and services (Nonaka, 1994; Nonaka & Takeuchi, 1995; 1995; von Krogh, 1998). 

The purpose of this research is to identify the knowledge creation process and its source at the individual level. Many researchers have focused on the knowledge creation process at the group or organizational level despite the fact that organizational innovation begins at the individual level (Nonaka & Takeuchi, 1995). Schein (1980) argued that if the organization wants to have a competitive advantage in the business world, the organization should retain employees with creative ideas or those who apply their ideas or knowledge to their job. Therefore, an individual’s working knowledge is important since it is the source of organizational innovation in relation to the creation of new products and services. Research on knowledge at the individual level is necessary to identify the facilitating conditions for knowledge creation of employees.

In particular, this study identifies the knowledge creation process and its source in terms of Kant epistemology. Kant discussed the epistemological process in the book “Critique of Pure Reason” published in 1787. The Kantian perspective on knowledge creation is useful because the theory treats the epistemological source and process of knowledge at the individual level. This research builds a theory on the individual’s knowledge creation in view of Kant epistemology and applies this idea to the management field. Although Kant did not examine the working knowledge of individuals, he discussed more general issues of knowledge. Kant epistemology integrated empiricism and rationalism of a prior idea on epistemology, in order to understand the road to normative knowledge. This purpose of this research is to examine the knowledge creation process based on Kant’s argument and to build and test an empirical model. 

2. Theoretical background: Kant epistemology
Immanuel Kant is a philosopher examined the nature of knowledge and its conditions. He developed a unique epistemological structure building on prior thinking of epistemology, that is empiricism rooted from England and rationalism from the Europe Continent. He suggested that pure logical reasoning is significant because pure reason shows a logical way to obtain the truth without contradiction. However, he suggested that reason, according to the rationalist, is very dangerous since rationalism justifies knowledge with only logical reasoning, without direct experience. Kant believed that truth or knowledge should be objective from reality, so called, real experience and stressed the combination with logical reasoning and pure reasoning to have complete knowledge. Further, Kant pointed out that experience is an indispensable condition of real objectivity and harmony with logical reasoning and without logical contradiction. 

Although, Kant agreed on the empiricist perspective of the truth, he did not agree on the probability of truth based on experience. Since knowledge from experience is likely but not necessary, Kant pointed out that knowledge is necessary in order to have a universal validity based on logical reasoning and reality based on experience. He integrated two kinds of epistemological thought into his unique knowledge structure and identified the source and process to obtain complete knowledge. The individual’s knowledge creation process based on Kant viewpoint is as follows.   

2.1 Source of Knowledge Creation: Experience and Theoretical Knowledge
Individuals solve problems with two different kinds of knowledge- experiential and theoretical knowledge. According to Kant, experiential knowledge is posterior knowledge and based on an individual’s direct, unique, and various experiences. Through the individual’s experiences, the knowledge is acquired by personal opportunities and retained by individual perceptions. Experiential knowledge is, so called, ‘wisdom’ because this knowledge is personally embedded in the mind, cultivated various experiences and learned through actions.    

Theoretical knowledge is the knowledge related to scientific truth regardless of individual experience. This knowledge is independent and exists before experience. It is not posterior knowledge, but prior knowledge. General examples of this knowledge are the fields of mathematics and science. According to Kant, this knowledge is cornerstone of synthetic judgment regarding some phenomenon.  

2.2 Cognition Process: Conceptualization and Integrated Judgment
Individuals possess a detailed cognition process using experiential and theoretical knowledge. Before the creation of new knowledge, people are inclined to draw up scattered events into clear concepts using their experiential and theoretical knowledge, and judge the matter synthetically based on conceptualization. The cognition process has two stages, that is, conceptualization and synthetic judgment. 

Conceptualization is to draw out the synthetic idea or common characteristics from individual ideas, in order words, to paint some shape about the matter at hand using a combination or synthesis. Kant saw conceptualization as synthesis of individual knowledge. He believed that individual representations are gathered into some unified concept through conceptualization to understand the complex, various events and to create new knowledge.

After conceptualization of some matter at hand, people usually make judgments on things. There are two types of judgments, which are analytic and synthetic judgment. Analytic judgment is only to describe the event or matter and judge the matter by personal experience. This judgment is incomplete since there is no certain conviction or universality and this judgment depends on personal experience. However, synthetic judgment is to judge the matter at hand under universally theoretical knowledge and personally experiential knowledge through concepualization. Kant said that individuals cannot have a unified, systematic, and right knowledge because of the confusion brought on by personal experience, so that the matter must be judged based on theoretical knowledge. Therefore, we need synthetic judgment in order to have complete knowledge. 

2.3 Knowledge Creation
Individuals can create the right knowledge through synthetic judgment based on the conceptualization, and based on experience and theoretical knowledge. Knowledge creation refers to two kinds of activities related to knowledge. First, as Kant asserted the right knowledge must be known for the matter or an event. This includes understanding the matter based on scientific truth and personal experience. Second, creating knowledge means to attach new ideas to existing knowledge. This argument is similar to the existing knowledge management literature that has stressed the newness of knowledge. For example, Jackson, Hitt, & DeNisi (2003) asserted that creating knowledge is to acquire new knowledge which is widely different existing knowledge. Newness refers to breaking an embedded framework or existing product and service through a completely new perspective or idea. 

Until now, this research has assumed and developed the knowledge creation process model based on Kant epistemology. Conceptualization is the function of experiential and theoretical knowledge, and synthetic knowledge is the function of conceptualization, experiential and theoretical knowledge. In addition, synthetic judgment has a positive influence on knowledge creation. The next section describes the test process and results from empirical analyses. 

3. Methodology 
3.1 Sample
This study surveyed 413 employees working for information system integration companies, so called, knowledge-intensive firms in Korea from April 2004 April to May 2005. The knowledge-intensive firm means the company that the knowledge capital is acquired through highly educated employees with professional certificate of qualifications (Swart & Kinnie, 2003). A total of 575 employees working for in 13 companies were surveyed but 413 valid surveys were collected and analyzed based on the statistical program SPSS 10.2 and LISREL 8.72. In terms of sample, the average worker is 33.2 years old and male (88.8%). The job level of the sample is divided into bottom line employees (273 person), directors of a department (106 person), and senior directors (47 person). In addition, 343 employees (79.6%) have university degrees. 

3.2 Pilot Test
To develop the measurement model, we choose measurement variables from existing psychology literature that represents theoretical concept based on Kantian perspectives. In the case where appropriate measurement variables from the psychology literature or knowledge management literature could not be found, this study developed measurement variables to reflect the Kantian concept. Based on the measurement variables, a pilot test was conducted to examine content validity. The target of the pilot test was 152 HR professionals working for large companies that have over 300 employees in Korea from April 10 to 22, 2004. The test was conducted by telephone and email to explain the purpose of the pilot test. We used a questionnaire method with a 5 point Likert scale to determine the extent of agreement of measurement variables for each theoretical concept.  

The pilot test was analyzed by the CVI (content validity index) calculation procedure suggested by Rubio et, al. (2003). For CVI, we divided the sample into two groups. One group is agreement group which has 4~5 point Likert scale because the increasing scale means that the level of agreement is higher. In contrast, the other group is a disagreement group which has 1~2 Likert scale. We divided the number of the agreement group into the total number that is, 152 person, in order to determine the ratio of agreement. Generally, a ratio 0.9 is considered as high validity and the ratio 0.6~0.8 is treated as acceptable validity.      

As a result, the measurement variables for each theoretical concept (conceptualization, synthetic judgment, and knowledge creation) had acceptable content validity. However, some measurement variables about theoretical knowledge, for example, training score and frequency of professional seminar participation showed a low CVI. As a result, these items were not included in the main survey. The variable, ‘working tenure’ representing the experiential knowledge, also had a low CVI, so this item was also removed. 

  

3.3 Measure
For the main survey, we developed a 5 point Likert scale (‘1’ is strong disagree, ‘5’ is strongly agree) questionnaire based on the results of the pilot test. Since the measurement of theoretical and experiential knowledge were not continuous variables and based on frequency, the variables were standardized into ‘z’ score, which was then composited into ‘z’ score and made a representing average value of the each variables. The operationalized variables are as shown [Table 1]. 

Experiential knowledge is knowledge acquired from unique, direct, and various experiences. We measured experiential knowledge through the degree of work tenure and task skills. The measure of experiential knowledge is possible when employees have long work tenure. Task skills are measured by the width and depth of skills in accordance to Koibe (1988) recommendations. The results of the pilot test show that the content validity index of work tenure was 0.71 and of task skill was 0.86. 

Theoretical knowledge is the universally accepted scientific truth. We developed measurement variables such as education level, work-related major, education at professional schools or institutions, and certificate of qualification. Filius, Jong, & Roelofs (2000) measured theoretical knowledge by regular education program, training program, and participation in professional seminars.  Boudreau (2003), Hitt & DeNisi (2003) provided recommendations on the education level and acquisition of professional knowledge. In the pilot test, the content validity index of education level was 0.56, major related to current work was 0.68, education at professional institute was 0.62, and certificate of qualification was 0.59.    

Conceptualization is to derive an overall concept from an idea or notion. We measured conceptualization by comprehensiveness and analytic ability. Comprehensiveness is to grasp the point promptly and exactly. Analytical ability is simply the ability to put information in logical order. Many studies have measured the concept of comprehensiveness and analytical ability (Martin et, al., 1989; Cummings et, al., 1990; Kivilighan & Quigley, 1991; Mayfield, Kardash, & Kivlighan, 1999: Sohn & Lee, 2002). In the pilot test, the content validity index of comprehensiveness was 0.86 and analytical ability was 0.90. 

 Synthetic judgment is to think the solution through by rearranging and enlarging ideas and concepts based on scientific truth and personal experience. We measured synthetic judgment based on logical reasoning, critical power, and creativity. Logical reasoning refers to the suggestion of valid reasons about some proposal. Critical power refers to the consideration of existing options and the creation of new viable alternatives. Creativity is to think the new and useful solutions. Oldham (2003) suggested that new and useful ideas as a measurement of creativity. Gurteen (1998: 6) proposed that creativity means the suggestion of new ideas through the combination of prior ideas. In the pilot test, the content validity index of logical reasoning was 0.80, critical power was 0.55, and creativity was 0.84. 

Knowledge creation is to attach new evidence to existing knowledge. We measured knowledge creation by effective problem solving and innovative problem solving. Effective problem solving involves finding resolutions to work-related problems with rapidity and accuracy, even if problem is unusual or non-routinized. For effective problem solving, this study used measurement items from Pulakos et, al. (2000). Innovative problem solving is to solve a problem with a new method different from the prior method. For this measure, we referred to studies by Aiken, Bacharach, & French (1980) and Jackson, Hitt, & DeNisi (2003). In the pilot test, the content validity index of effective problem solving was 0.79 and innovation problem solving was 0.70. [Table 1] shows the measurement variables of each theoretical concept. 

[Table 1]  Measurement Variables

	Theoretical Concept
	  Measurement Variables

	Experience Knowledge

	▪Tenure related to current work
▪Task skills

	Theoretical Knowledge

	▪Education level, Major, Education at professional schools or institute, 
 Certificate of qualification

	Conceptualization

	▪Comprehensiveness
▪Analytical ability
▪Logical reasoning

	Synthetic judgment

	▪Critical power
▪Creativity

	Knowledge Creation

	▪Effective problem solving
▪Innovative problem solving


4. Empirical results 
First, the reliability coefficient was analyzed.  A cronbach’s α of the task skill was 0.64, comprehensiveness was 0.89, analytical ability was 0.77. Among synthetic judgment, logical reasoning’s α was 0.80, critical power was 0.71, and creativity was 0.76. The reliability of the effective problem solving as a variable of knowledge creation was 0.83 and innovative problem solving was 0.82.  

Next, confirmatory factor analysis was analyzed using LISREL 8.72, as shown in [Table 2]. Using the correlation data for factor analysis, the result shows that each theoretical concept reflected the measurement variables. In addition, the statistical index was significant. Goodness of Fit (GFI) was satisfactory at 0.93 and RMSEA, NFI, NNFI, RMR had an acceptable index in terms of statistical model fit index. 

	[Table 2] Confirmatory Factor Analysis 

	Variables
	Items
	Estimates
	t value
	Statistical Index

	Conceptualization
	Comprehensiveness
	B21
	0.72
	16.24
	χ2= 96.86 (p= 0.00)

df=26, RMSEA=.081

NFI=.95, NNFI=.95

RMR= .035, GFI= .95

AGFI= .92

	
	
	B22
	0.81
	19.53
	

	
	
	B23
	0.75
	17.29
	

	
	
	B24
	0.78
	18.38
	

	
	
	B25
	0.77
	17.85
	

	
	
	B26
	0.79
	18.60 
	

	
	Analytic ability 
	B27
	0.68
	14.27
	

	
	
	B28
	0.75
	16.23 
	

	
	
	B29
	0.74
	16.02
	

	Synthetic

Judgment
	Logical

reasoning
	B30
	0.72
	15.56
	χ2= 114.43 (p= 0.00)

df=37, RMSEA=.026

NFI=.94, NNFI=.93

RMR= .042, GFI= .93

AGFI= .90

	
	
	B31
	0.81
	18.36
	

	
	
	B32
	0.75
	16.51
	

	
	Critical power
	B33
	0.83
	16.84
	

	
	
	B34
	0.67
	13.65
	

	
	Creativity
	B35
	0.81
	16.56
	

	
	
	B36
	0.76
	15.68
	

	Knowledge

Creation
	Effective

Problem solving
	B37
	0.75
	16.53 
	χ2= 131.66 (p= 0.00)

df=19, RMSEA=.12

NFI=.95, NNFI=.89

RMR= .062, GFI= .92

AGFI= .85

	
	
	B38
	0.77
	17.33
	

	
	
	B39
	0.69
	14.91
	

	
	
	B40
	0.74
	16.31
	

	
	Innovative

Problem solving
	B41
	0.86
	20.52
	

	
	
	B42
	0.91
	22.23 
	

	
	
	B43
	0.54
	11.34
	

	
	
	B44
	0.57
	11.94
	


Further, a correlation analysis was conducted. As shown in [Table 3], there was no correlation between theoretical knowledge and experiential knowledge (r=.048, p>.05), however, two kinds of knowledge for conceptualization, synthetic judgment, and knowledge creation, showed significant correlation. Among the demographic variables, age (r=.596, p<.01), conceptualization (r=.169, p<.01), synthetic judgment t(r=.216, p<.01) had a significant positive relationship to each other. 

	[Table 3]  Correlation Analysis Result 

	 
	Mean 
	s.d
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	(1)Theoretical Knowledge
	-.0043a
	.6689
	
	 
	 
	 
	 
	 
	 
	 

	(2)Experience Knowledge
	-.0173a
	.4277
	.048
	
	 
	 
	 
	 
	 
	 

	(3)Conceptualization
	3.6821
	.5701
	.409**
	.256**
	
	 
	 
	 
	 
	 

	(4)Integrated Judgment
	3.5256
	.5435
	.458**
	.155**
	.765**
	
	 
	 
	 
	 

	(5)Knowledge Creation
	3.4965
	.5442
	.378**
	.155**
	.740**
	.763**
	
	 
	 
	 

	(6)Age
	33.27
	4.251
	.596**
	-.069
	.169**
	.216**
	128**
	
	 
	 

	(7)Gender(Male)
	.8886
	.3149
	.028
	-.016
	.064
	.108*
	.066
	.251**
	
	 

	(8)Status in Company
	2.275
	1.099
	.596**
	-.032
	.193**
	.200**
	.125*
	.817**
	.087
	1

	a: Since the value is based on the average, it is closer to “0” value based on standardization. 

**: p<.01, *: p<.05


 To examine the causal relationship among the variables, we estimated the parameters through the maximum likelihood method using LISREL8.72 (Joreskog & Sorbom, 2006). The estimation of the parameter for experiential knowledge and theoretical knowledge as exogenous variables was conducted by a single confirmatory factor analysis. In addition, conceptualization, synthetic judgment, knowledge creation as endogenous variables were estimated by a second confirmatory factor analysis. As shown [Figure 1] in the following page, the model fit index was significant (χ2 = 65.04 (df=3, p= 0.00), NFI .94, NNFI .79, PNFI .28, RMSEA .21, GFI 0.95, AGFI 0.73).  

As predicted, the relationship among the causal parameters was significant as shown in [Figure 1]. Theoretical knowledge (β=0.40, p<.01) and experiential knowledge (β=0.24, p<.01) had a significant positive impact on conceptualization, and conceptualization (β=0.70, p<.01) had a significant relationship with synthetic judgment. In turn, synthetic judgment (β=0.76, p<.01) had a significantly positive effect on knowledge creation. However, experiential knowledge did not have a significant causal relationship with synthetic judgment.  

The results of our study confirm that knowledge creation is a function of theoretical knowledge, experiential knowledge, conceptualization, and synthetic judgment. Moreover, experiential knowledge is not useful in an employee’s synthetic judgment, which involves logical reasoning, critical power, and creativity. However, experiential knowledge was found to be helpful for the conceptualization of a problem.

[Figure 1]  Causal Relationship on Knowledge Creation Process
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In addition, we estimated the full causal relationship through the path coefficient among the variables. As shown [Figure 1], there were interesting but not significant direct relationships between theoretical, experiential knowledge and knowledge creation. This result shows that theoretical knowledge is important in conceptualizing and judging before creating knowledge. Also, knowledge by personal experience plays a significant role for conceptualization, but does not have an effect on synthetic judgment and knowledge creation. Therefore, this research shows that theoretical and experiential knowledge are important for employees for conceptualization and synthetic judgment. Furthermore, our research shows that two cognitive processes (conceptualization, synthetic judgment) act as a mediating role between two types of knowledge- theoretical and experiential knowledge and knowledge creation.  

  

5. Conclusion 
The purpose of this study was to identify the knowledge creation process based on theory of Kant epistemology. Kant argues that a person has to have scientific truth and personal experience to get complete knowledge through conceptualization and synthetic judgment. This research applied Kant’s theory and defined the variables reflecting his concepts for knowledge creation. In addition, this paper tested the knowledge creation process model empirically by targeting 431 employees working for 13 information system integration companies in Korea. 

The results from the statistical analysis support our hypotheses. That is, theoretical knowledge had an effect on conceptualization and synthetic judgment, and synthetic judgment significantly influenced knowledge creation. Experiential knowledge had a significant positive relationship only with conceptualization. There were no significant effects on synthetic judgment. 

The empirical results confirm that experiential knowledge and theoretical knowledge play an important role in conceptualization and synthetic judgment. In addition, the results show that synthetic judgment about a matter related to work plays a direct role in knowledge creation that is operationalized into effective problem solving and innovative problem solving. In particular, theoretical and experiential knowledge are the source of knowledge creation, but these 2 types of knowledge need a cognitive process as a mediating stage, that is, conceptualization and synthetic judgment to have knowledge creation in the full causal relationship model. 

The implication of this research is that we can derive an idea and method that can facilitate theoretical and experiential knowledge as source of knowledge creation in terms of human resource management. For example, we can select employees on the basis of their education level, education at professional institute, major related to work in hand in the university, certification of qualification as a degree of theoretical knowledge on the basis that a company has a strategy which emphasizes knowledge creation of its employees. The reason is that theoretical knowledge is an important source of cognitive process before knowledge creation, as shown in the result from this research. 

For training programs, human resource professionals have to consider not only work related training programs for enhancing professional knowledge, but also facilitating conceptualization and synthetic judgment. In the case of conceptualization, the training program should focus on comprehensiveness and analytic ability. This is necessary for enhancing an employee’s synthetic judgment to develop logical reasoning, critical power, and creativity through the training program. 

Because employee’s experiential knowledge plays an important role in figuring out concepts, human resource professionals should consider job management. For task skills through experiential knowledge, employees have many opportunities related to various tasks. For example, job enlargement and job rotation are good method for employees to obtain experiential knowledge through various opportunities. Therefore, the company should view the employee’s work tenure as a strategic asset since work tenure is an important determinant of know-how.  

The limitations of this research are as follow. First, there may be philosophical distortion in the process of conceptualizing Kant’s theory into measurement terms. Second, there is also the issue of content validity of the measurement variables. Although this study conducted a pilot test to ensure content validity, the results showed a high correlation between conceptualization and synthetic judgment. Therefore, it is necessary to further reexamine these 2 measurement variables in terms of discriminant and construct validity. Third, the composite variables, that are experiential and theoretical knowledge, require further empirical testing. Although this research developed measurement variables on the theoretical and experiential variables reflecting Kant’s concept, there is also a possibility that other variables may exist but were omitted in the process of measurement. In this respect, the possibility of omitted variables was not considered, In addition, we voluntarily set the range of measurement error when we composited the measurement variables to each theoretical concept.  
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