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Abstract - Across the literature, there is a gradual development of research on personal knowledge management
(PKM) from theoretical to technical perspective on managing personal knowledge over the computer and Internet
technologies. This research domain has aroused the interest of researchers with the introduction of a PKM model to
accommodate the understanding of PKM among knowledge workers. In this model, called the GUSC model, there are
four main processes, which are Get knowledge, Understand knowledge, Share knowledge and Connect to knowledge
sources. This model entails four cognitive enablers that are proposed to mediate the PKM processes. This paper
analyses the quantitative data on the GUSC model to further understand the roles of software agents in mediating
human’s PKM processes. It also analyses the role of cognitive enablers as mediating factors for the PKM processes,
which are seen as potential strong notions for software agency. The results of the analysis show the significance of
‘connect’ as a role of an agent that depends on the rest of the factors. Based on the quantitative findings, it is
recommended that the GUSC model is used to conceptualise an agent-based system, with cognitive enablers to
determine the appropriate agent-mediated structure for the system.

Keywords: Personal knowledge management, GUSC model, cognitive enablers, software agent technology, nodal
approach.

1 Introduction

Under the realm of artificial intelligence lies various technologies that contribute to intelligence of devices and
programs, especially in mediating human knowledge workers in their daily tasks and routines. These intelligent
technologies are predicted to reach their peak of usage in the year 2015, regardless of the change in technology or
change in user trends on technology that may evolve by that year (Solachidis et al., 2010). While many would dispute
this statement, it is undeniable to say that research is progressing in applying intelligence in tools and technologies,
contributing to the growth of artificial intelligence domain. This prediction also caters for the use of software agent
technology, in which the roles of software agents are deemed important to exhibit the intelligence of the overall system
they ‘live’ in.

In recent years, especially with the boost of Internet with Web 2.0, the trend of performing tasks by knowledge
workers has evolved tremendously from the past decade. Knowledge workers tend to find their own ways to look for
the right people who can help them in understanding new knowledge in order to get their jobs done. With the help of
the facilitating technologies, connecting to other people and experts becomes a need. In managing this necessity, the
term ‘personal knowledge management’ (PKM) has emerged as an important area of knowledge management.

Across the literature, research in personal knowledge management (PKM) has evolved from theoretical to technical
perspective on managing personal knowledge over the computer and Internet technologies. This research domain has
aroused the interest of researchers with the introduction of the GUSC model to accommodate the understanding of
PKM among knowledge workers. Sondari (2013) exploits this model for furthering her research in Asia on the concept
of PKM 2.0 based on Web 2.0 platform.

In contributing to the research on the GUSC Model, this paper investigates the four main processes proposed in the
model (i.e. Get, Understand, Share and Connect), which entails four cognitive enablers to mediate human knowledge
workers in the whole PKM processes (i.e. Method, Identify, Decide and Drive). The key point of this model is
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‘connectivity’, and this paper analyses the significance of ‘connectivity’ in both the GUSC model (theoretical) and
software agent mediation (technical).

This paper aims to validate the GUSC model as a foundation for applying the model in a multi-agent system
development. This validation strongly justifies the existence of PKM at individual level with a set of processes and
variables defined in the software agent environment and system structure. In analysing the quantitative data to validate
the GUSC model, the following hypotheses are proposed:

H1: Collinearity exists between Get, Understand, Share and Connect in the GUSC Model.

H2: Cognitive enablers are the control variables in the GUSC Model.

H3: Connect is the most significant role in mediating human’s PKM.

2 Related Works

This section presents the literature review and analysis from two research perspectives: knowledge management and
intelligent software agent technology. These two domains are found to be inter-related in recent research conducted on
knowledge workers, with the aim to mediate the management of personal knowledge. Due to the numerous literature in
both domains, the focus of this review is only on those related to and deriving from the understanding of agents’ roles
and the way the PKM concept is applied to software agent characteristics.

2.1 Personal Knowledge Management (PKM)

Individuals are the essential core of an organisation and due to this fact, it is necessary for organizations to focus on
the needs of personal knowledge as well as the broad, enterprise-wide assets (Zhang, 2008). Myint (2004) supported
this argument by emphasising the value of PKM in the workplace as the importance of knowledge management (KM)
for individuals. This manifests the significance of PKM among knowledge workers, which attracts the interests of
researchers worldwide. For example, Pettenati et al. (2007) explored the essential PKM skills, by investigating the
patterns against the current Web 2.0 technologies. The advantages of Web 2.0 technologies in supporting PKM are also
emphasised by Razmerita, Kirchner and Suzina (2009), who are more technical in suggesting the tools for managing
knowledge at individual and organisational levels.

In the literature, the important aspect that is emphasised by researchers is the ‘people factor’, but a core focus of
PKM, according to Verma (2009), is personal inquiry, i.e., a quest to find, connect, learn and explore. Summarily,
Figure 1 shows the PKM processes that authors found to be necessary for knowledge workers to perform in managing
knowledge (Avery et al., 2001; Pettenati et al., 2007; Grundspenkis, 2007; Razmerita et al., 2009; Verma, 2009; Jarche,
2010; Martin, 2000; McFarlane, 2011), which collectively defines the meaning of PKM.

Avery, et al. Pettenati, et al. Grundspenkis Razmerita, etal. Verma Jarche Martin McFarlane
(2001) (2007) (2007) (2009) (2009) (2010) (2000) (2011)
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Figure 1. Comparison of PKM processes flow
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In Asia, a concept of get-understand-share-connect has been introduced in recent years to complement the concept of
PKM processes. The PKM processes, according to this model, consist of tasks performed over the computer and
Internet technologies, to get/retrieve knowledge (e.g. online search, RSS feed, aggregation, ‘follow’ shared updates),
understand/analyse knowledge (e.g. summarise, review, write research papers), share knowledge (e.g. blog, RSS to
blog, share link with reviews, tag people when sharing links, wiki), and connect to other knowledge sources and/or
knowledge experts (e.g. from comments by others, from votes by others, from ‘following’ other’s work or profile,
email, online messages) (Ismail & Ahmad, 2012). This model, known as the GUSC Model, is somehow similar to the
SECI Model introduced by the renowned Nonaka and Takeuchi (1995), in which the cycle of socialisation,
externalisation, internalisation and combination is a necessity to create new knowledge in an organisation. Figure 2
shows how the GUSC Model and SECI Model are related, depicting that the sequence of get-understand-share-connect
to be of no fixed order.

Connect to other knowledge workers or Soclalisation:
Individual knowledge worker makes contacts with another
person where discussion may occur between them, which

results in transforming tacit form te another tacit form of Get/Retrieve
knowledge (Tacit —» Tacit) knowledge or
CONNECT Extlelrnal isation:
(to cthen ol
Knowledge knowledge that has

been converted from
tacit to eXpIiCi‘t form
{Tacit > Explicit)

SHARE GET / Retrieve
Knowledge Knowledge

Share knowledge or
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shares the knowledge UNDERSTAND /
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and get it in explicit form Individual knowledge worker analyses the explicit form of
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Figure 2. GUSC Model on PKM processes

The GUSC Model entails four cognitive enablers, derived from the findings of a recent questionnaire survey
presented in 2011 (Ismail & Ahmad, 2011). While knowledge organisations have KM processes and drivers (Awad &
Ghaziri, 2004), individual knowledge workers are expected to have a similar kind of ‘drivers’, called ‘enablers’, to
manifest the PKM processes. Figure 3 shows a PKM framework that includes four cognitive enablers (i.e. method,
identify, decide and drive) that become the ‘drivers’ for get/retrieve, understand/analyse, share, and connect processes.
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Figure 3. PKM Framework with cognitive enablers
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In order to prove the hypotheses, this research is based on the PKM framework shown in Figure 3.

2.2 Software Agent Technology

Software agents are entities that function continuously and autonomously in a particular environment that is often
inhabited by other agents and processes (Bradshaw et al., 1997). They are expected to have the abilities and intelligence
to learn from their experience, communicate and cooperate with people and other agents, and roam within networks and
Semantic Web. Most definitions of software agents have similarities in terms of being autonomous, because this
behaviour is required to interact with its environment or surrounding. Among the most often quoted definitions on
software agents are:

1. “programs that engage in dialogs and negotiate and coordinate the transfer of information” (Coen, 1991);

ii. “anything that can be viewed as perceiving its environment through sensors and acting upon that environment
through effectors” (Russell & Norvig, 1995);

iii. “software entities that carry out some set of operations on behalf of a user or another program with some
degree of independence or autonomy, and in so doing, employ some knowledge or representation of the user’s
goals or desires” (Gilbert et al., 1995);

iv. “autonomous agents are computational systems that inhabit some complex dynamic environment; sense and
act autonomously in this environment and by doing so realise set of goals or task for which they are designed”
(Maes, 1995);

V. “an encapsulated computer system that is situated in some environment and that is capable of flexible action
in that environment in order to meet its design objectives” (Jennings et al., 2000).

This research focuses on the characteristics to define the software agent as being autonomous, reactive, proactive,
communicative, adaptive, goal-oriented, cooperative, reason, and flexible, as adapted from Paprzycki and Abraham
(2003).

The two major categories of software agents that characterise the agents further are weak notions (i.e. autonomous,
sociable, reactive, and proactive) and strong notions (i.e. ability to do humanistic emotions like having beliefs, desires,
intentions, diligence, knowledge, obligation, commitment, and many others) (Wooldridge & Jennings, 1995). The
strong notions are derived from the humanistic concepts that predefine the roles the agents play in mediating their
human counterparts. Among the examples of humanistic attitudes found suitable in representing agents include belief
and knowledge (i.e. information attitudes), and desire, intention, obligation, commitment and choice (i.e. category of
pro-attitudes).

In relating the technical concept of software agents to the theoretical concept of knowledge management (KM), we
argue that the basic features of agents (i.e. social ability, autonomy, re- and pro-activeness) can alleviate several
drawbacks of KM technology (van Elst, Dignum, & Abecker, 2003). On a more practical note, Guizzardi et al. (2003)
presented an analysis and modeling case study for agent-mediated knowledge management in educational
environments, where an agent-based peer-to-peer helpdesk system was developed to support extra-class interactions
among students and teachers.

2.3 PKM in Multi-Agent Roles

A study on a related field manifests social intelligence as a consequence of the nodal approach to agent-mediation in
PKM (Ismail, Ahmad & Hassan, 2012). The interactions between human and his/her agent within a node and the
agent’s interaction with other agents within and across organisational boundaries between nodes provide a favourable
and conducive environment for social intelligence (Ismail, Ahmad & Hassan, 2012). However, “in reality, interactive
systems may not understand social and natural rules of interaction but what people perceive to be true is more
influential than the objective reality” (Green & de Ruyter, 2009). It is true for agent-mediated PKM as well, but with a
possibility of being programmed to implement the social and natural rules of interaction using the strong notion of
agency (Ismail, Ahmad & Hassan, 2012).

Social intelligence can support active social networking processes to foster knowledge sharing and management of
personal knowledge (Ismail, Ahmad & Hassan, 2012), and social network should be a good platform to proof that
social intelligence in managing personal knowledge exists. A community model is suggested as it “emphasises the fact
that knowledge is continuously recreated and reconstructed through dynamic, interactive and social networking
activity” (Razmerita, Kirchner & Suzina, 2009), and this can be exploited by the social ability of an agent. Nonaka and
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Takeuchi (1995) supported this belief years before the emergence of social network, with their organisational theory
that highlights “the fact that knowledge is embedded and constructed through social interactions” (Razmerita, Kirchner
& Suzina, 2009).

Social intelligence is the manifestation of socialisation between software agents and their human counterparts, as
shown in Table I. Due to the different environments between organisational environment (postulated in SECI Model)
and agent environment (as shown in Table I), the sequence of processes of knowledge being translated between tacit
and explicit forms differ. Table I explains the processes when software agents are used to mediate the task of finding
knowledge experts. Hence, the actors in Table I include both the human knowledge workers and the mediating agents
(Ismail, Ahmad & Hassan, 2012).

Table I. Social Intelligence in Social Network

SECI Interactions Social Interactions within Agent Environment
Externalisation Human - Agent
Tacit > Explicit The task of finding the knowledge expert is mediated by an agent, when the

knowledge seeker SHARES by passing the messages and documents to the agent
in explicit form.

Combination Agent > Agent

Explicit = Explicit Agent GETS the messages and documents from other agents, in explicit form.

Internalisation Agent > Human

Explicit > Tacit The knowledge seeker UNDERSTANDS the messages and documents found by
the agents.

Socialisation Human - Human

Tacit - Tacit The knowledge seeker and the knowledge expert (the agents’ human counterparts)

In the nodal approach, which corresponds to the model of social network, an individual knowledge worker manages
his/her personal knowledge by working cooperatively with a software agent in a virtual workspace called a node
(Ismail, Ahmad & Hassan, 2012). A node consists of a knowledge worker and one or more (role) agents, to perform
some supporting roles of the knowledge worker. The knowledge worker has a set of functions for the PKM processes,
some of which could be delegated to the agents. Figure 4 shows how a knowledge worker (in Node 1) performs normal
offline interaction with another knowledge worker (Node 2) while his/her role agents interact with the other agent for
information and resource exchanges, on behalf of their respective human counterparts. The letters G, U, S and C
indicated in each node represent the role agents Get, Understand, Share and Connect, as they mediate for their human

counterparts.

Legend:

KW = Knowledge Worker G = Get Agent Function online information/
F = Knowledge Worker Function U = Understand Agent Function Pad resources exchange
A = Agent C = Connect Agent Function

S = Share Agent Function av offline interaction
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Figure 4. A nodal approach of multi-agent system

3 Methodology

A questionnaire survey was conducted based on theoretical sampling, according to a random non-probabilistic
purposive sampling procedure. This sampling technique is suggested by Wiedermann (1995) for a survey in which the
features and the extension of the basic population are not known in advance. The objective of the survey is two-fold: to
identify the approaches used by knowledge workers in managing their personal knowledge; and to verify the variables
proposed by the GUSC model as cognitive enablers. A pilot test on the questionnaire design was implemented on a
sample of five experts, before the questionnaire survey was fully conducted.

The questionnaire design consists of 13 closed questions organised in five parts, as follows:
Part 1. PKM Awareness
Question 1:  Self-practice of PKM
Question 2:  Effectiveness of self PKM
Part 2. Understanding the Individual’s Personal Knowledge Management
Question 3: How do you perform a task?
Question 4:  In what ways do you identify knowledge sources?
Question 5: How do you manage your personal knowledge? (Subdivided into: get knowledge,
understand/analyse knowledge, share/publish knowledge, and connect)
Part 3. Understanding the Knowledge Sources
Question 6:  What are the knowledge sources you often seek?
Question 7:  How do you manage your identified knowledge sources?
Question 8: How do you interpret and exploit available data as and when it is needed?
Part 4. Individual Characteristics in ‘Locating’ Knowledge Experts
Question 9:  'What makes you decide on which approach to take in seeking knowledge experts?
Question 10: What drives you to seek knowledge experts?
Part 5. Demographics
Question 11: Industry of work
Question 12: Level of position
Question 13: Age range

Question 5 of the questionnaire is the main part that requests for feedback on personal knowledge management
processes, namely get knowledge, understand knowledge, share knowledge and connect (i.e. GUSC). In supporting
Question 5, Questions 3, 4, 9 and 10 refers to the cognitive enablers, namely Method (Question 3), Identify (Question
4), Decide (Question 9) and Drive (Question 10). The questionnaire was designed according to the flow of
understanding the individual’s PKM (Part 2), the knowledge sources (Part 3) and the characteristics in finding
knowledge experts (Part 4), hence the position of the questions on cognitive enablers to be before and after the
questions on GUSC processes.

Out of 501 questionnaires successfully distributed, there was a return rate of 24 percent (24%) of completed
questionnaires. The respondents are from the service industry (46.41%), education industry (38.14%) and
manufacturing industry (15.25%). The majority of the respondents are between the ages of 21 to 30 (34.75%), whereas
the positions these respondents hold are executives or lecturers (55.08%). These respondents represent the most
fundamental characteristic of many organisations, which is the group of knowledge workers who relies on their
effectiveness in managing personal knowledge, especially in terms of understanding new knowledge from referring to
knowledge experts.

The general findings of this questionnaire survey are presented in Ismail and Ahmad (2011), which highlights the
significant discovery of heavy reliance on the email system to manage personal knowledge among the knowledge
workers.

4 Results and Findings

The results and findings are presented in some sequence. The validity and reliability of the questionnaire design are
tested using factor analysis and Cronbach’s alpha in SPSS. This is followed by a detailed analysis on the GUSC model
and its cognitive enablers in terms of correlations, collinearity, the goodness of fit of the model, and coefficients
analysis, to prove the three proposed hypotheses.
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4.1 Validity and Reliability of Questionnaire Design

In interpreting the validity of data, the number of variables used in the questionnaire design needs to be measured and
tested using factor analysis. “The most important factors in determining reliable factor solutions are the absolute sample
size and the absolute magnitude of factor loadings” (Field, 2000), and the more frequent and higher the loadings are on
a factor, the smaller the sample.

Two rounds of factor analysis were conducted: the first is to analyse the communalities of each item in the variables
and the second analyses the communalities of each variable in general. Communalities indicate the amount of variance
in each variable that is accounted for. In SPSS, the values shown as extraction communalities are the ones used to
interpret the validity of the data.

The total number of responses (n = 118) are found valid in the factor analysis test, with all items in each variable
having high communality values, which is above 0.630. The result of the communalities on the variables in general also
shows high values except for Decide variable (0.484) and Understand (0.531), as shown in Figure 5. The small values
for these two variables mean that the variables do not fit well with the factor solution, but on the other hand the value of
0.500 and above shows that the sample size is enough for further analysis.

Communalities

Initial Extraction
Get 1.000 664
Understand 1.000 531
Share 1.000 751
Connect 1.000 784
Method 1.000 852
Identify 1.000 761
Decide 1.000 484
Drive 1.000 603

Extraction Method: Principal Component Analysis.

Figure 5. Communalities on the variables in general (n = 118)

Cronbach’s alpha reliability coefficient measures the internal consistency of the variables being tested by looking at
how a set of items are closely related as a group. The values derive different meanings according to the range they
belong to: o > 0.9 is excellent, 0.8 < a < 0.89 is good, 0.7 < a < 0.79 is acceptable, 0.6 < a < 0.69 is questionable, 0.5 <
a < 0.59 is poor, and a < 0.5 is unacceptable. This research takes into account that the Cronbach’s alpha (a) is
acceptable from 0.70 onwards, considering 0.70 is the cutoff value for being acceptable.

Table II. Reliability of Questionnaire Design

Variables Cronbach’s alpha () Number of Items
GET 0.884 8
UNDERSTAND 0.715
SHARE 0.917 11
CONNECT 0.869
METHOD 0.951 17
IDENTIFY 0.904
DECIDE 0.735
DRIVE 0.976 15

In order to get the highest possible value for Cronbach’s alpha, the reliability test was done repetitively and an item is
removed in each analysis cycle as suggested by SPSS. Table II shows the reliability of each variable after the items are
removed from the original number to get the highest value for Cronbach’s alpha («).The results in Table II shows that
all variables are reliable, including the Decide variable that receives a low validity value in Figure 5.

Another round of reliability test was conducted to understand the consistency of the eight main variables. Figure 6
shows the result from SPSS, showing the strength in Cronbach’s alpha value of 0.803, which is good and meaningful to
indicate that the variables are reliable.
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Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha ltems N of ltems
803 874 8

Figure 6. Reliability statistics on the eight variables in general

4.2 Supporting the Hypotheses

In order to prove the hypotheses, the collected data were analysed using regression method in SPSS, to generate the
value of Pearson correlation coefficient (r) in further understanding the relationship between every two variables. This
correlation coefficient helps in examining and interpreting the degree of relationship between the eight main variables.
Positive value shows a positive relationship between the variables, whereas negative value shows a negative
relationship.

Figure 7 shows the Pearson correlations results from SPSS, which indicates positive relationships for all inter-
variables, with high values for Get-Connect (+0.616), Share-Connect (+0.758), Get-Share (+0.632), Get-Drive
(+0.619), and Method-Identify (+0.692). Other relationships also produce positive and quite strong values (i.e. above
0.2), showing that the relationships exist in a linear form.

The important interpretation derived from Figure 7 is the fact that all correlations are highly significant, with the
significance level value less than 0.05 (shown in row Sig. (1-tailed) for all variables). It shows that the collinearity
exist, even if some of the relationships are not as high as +0.6. Table II shows the summary of collinearity that exists
between the variables in GUSC model, which supports the hypothesis HI: Collinearity exists between Get,
Understand, Share and Connect in GUSC Model, at high significance level.

Correlations

Connect Get Understand Share Method Identify Decide Drive

Pearson Correlation  Connect 1.000 616 583 758 .306 440 A78 562
Get B16 1.000 462 632 .358 432 A70 618
Understand 583 462 1.000 510 259 406 A21 406
Share 758 632 510 1.000 242 .324 406 427
Method .306 358 258 242 1.000 B892 365 464
Identify 440 432 406 324 692 1.000 .348 426
Decide 478 470 A21 406 .365 348 1.000 591
Drive 562 619 406 427 464 426 591 1.000

Sig. (1-tailed) Connect . .000 .000 000 .000 .000 000 .000
Get .000 . .000 .000 .000 .000 .000 .000
Understand .000 000 . .000 .002 .000 000 .000
Share .000 000 .000 . .004 .000 000 .000
Method .000 0oo .002 .004 . .000 .000 .000
Identify .000 000 .000 .000 .00o . .000 .00o
Decide .000 .0oo .000 .000 .000 .000 . .000
Drive .000 .0oo .000 .000 .000 .000 .000

Figure 7. Correlations among the eight variables

Table III highlights the relationships for a case when Connect is defined as dependent variable. These relationships
are further analysed in the next step.

To test the existing collinearity, the collinearity diagnostics is further interpreted. This analysis was done by defining
the variables according to the following roles: Connect as dependent variable; Get, Understand and Share as
independent variables; and Method, Identify, Decide and Drive as additional independent variables. The first model
(shown in the first row in Figure 8 as Model 1) shows the collinearity diagnostics when the three independent variables
are included in the model, whereas the second model (shown as Model 2 in Figure 8) shows the collinearity diagnostics
when the additional four independent variables are included in the former model (i.e. the number of independent
variables becomes 7).
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Table III. Relationship between the Variables in GUSC Model

Relationships Pearson Correlation (r) Sig. (1-tailed)
Get-Connect +0.616 <0.005
Get- Understand +0.462 <0.005
Get-Share +0.632 <0.005
Understand-Share +0.510 <0.005
Understand-Connect +0.583 <0.005
Share-Connect +0.758 <0.005

Collinearity Diagnostics

Condition Variance Proportions

Model  Dimension | Eigenvalue Index (Constant) Get Understand Share Method Identify Decide Drive

1 1 3646 1.000 01 01 01 01
2 169 4.640 38 04 05 Ad
3 102 5.970 14 A5 B6 06
4 082 6.660 A7 51 27 43

2 1 7.069 1.000 .00 0o 0o .00 .00 0o 0o .00
2 285 4984 0o 02 02 A5 16 A3 .00 .00
3 174 6.376 23 03 02 25 0 07 08 .00
4 163 6.578 04 02 M 06 0o 06 0 45
5 103 8.275 14 01 52 A7 16 10 01 .09
6 083 9.256 A0 57 07 2 19 13 04 04
7 069 10.151 01 n 2 05 40 A5 38 .00
8 055 11.313 49 24 04 A0 09 07 A7 A1

a. Dependent Variable: Connect
Figure 8. Collinearity diagnostics with Connect as dependent variable

A condition index greater than 15 indicates a possible problem, whereas an index greater than 30 suggests a serious
problem with collinearity. Figure 8 shows that the condition index for the two models is less than 15, indicating that
there are no possible issues with the collinearity for both models. Even though the condition index is higher when more
independent variables are introduced in the model, some of the value of condition index is less in Model 2 compared to
in Model 1 (e.g. Dimension 4), indicating that the risk of having issues in collinearity is reduced by having the
additional four variables. Nevertheless, the highest value of condition index is 11.313 (shown in the last row as
Dimension 8), which is still far from the critical value of 15 and above.

Model summary table in SPSS explains the goodness of fit of model. As shown in Figure 9, R? value for Model 1 is
0.644, meaning that 64.4 percent (64.4%) of variation is explained by the model. The adjusted R? adjusts for the
number of explanatory terms (i.e. independent variables) in a model and increases only if a new independent variable
(or variables) improves the model more than would be expected by chance. This is found to be true when the additional
independent variables (i.e. cognitive enablers Method, Identify, Decide and Drive) are introduced in the model (i.e.
Model 2) alongside the original three independent variables (i.e. Get, Understand and Share). This result is shown in
Figure 9, indicated as Model 2.

Model Summany

Change Statistics

Adjusted Std. Error of | R Square
Model R R Sguare | R Square | the Estimate Change F Change df1 df2 Sig. F Change
1 8022 B44 634 1.226 644 68.692 3 114 .000
2 528t B85 665 1.174 041 3.578 4 110 .009

a. Predictors: (Constant), Share, Understand, Get
b. Predictors: {Constant), Share, Understand, Get, Method, Decide, Drive, Identify
c. Dependent Variable: Connect

Figure 9. Model summary for GUSC Model 1 and Model 2 with Connect as dependent variable



10 Journal of IT in Asia, Vol 5 (2015)

The adjusted R? value for Model 2 is 0.665 (as shown in Figure 9), indicating that 66.5 percent (66.5%) of variation
is explained by the model. This shows an increase of 2.1 percent (2.1%) from the value in Model 1. This proves that the

introduction of cognitive enablers as independent variables increases the strength of the model and making it a better
fit.

Looking at the case for hypothesis 2, instead of considering the cognitive enablers as independent variables (i.e.
directly influence the value of dependent variable Connect), it is suggested that they are included in the model as
control variables or mediating variables (i.e. variables that mediates the relationship between an independent variable
and a dependent variable). To prove this, partial correlations analysis is conducted, but it shows a negative result.

As shown in Figure 10, the correlations between Get-Connect, Understand-Connect and Share-Connect decrease as
the Method, Identify, Decide and Drive are introduced as control variables. The summary of this result is shown in
Table IV.

Correlations

Control Variables Connect Get Understand Share
-none- 2 Connect Correlation 1.000 B16 583 758
Significance (2-tailed) . 000 000 .000
df 0 116 116 116
Get Correlation 616 1.000 462 B32
Significance (2-tailed) .000 . 000 .000
df 116 0 116 116
Understand  Correlation 583 462 1.000 510
Significance (2-tailed) .000 .000 . .000
df 116 116 0 116
Share Correlation 758 632 510 1.000
Significance (2-tailed) .000 .000 .000 .
df 116 116 116 0
Method Correlation .306 .358 259 242
Significance (2-tailed) .001 .000 005 008
df 116 116 116 116
Identify Correlation 440 432 A06 .324
Significance (2-tailed) .000 .00o .000 .000
df 116 116 116 116
Decide Correlation 478 470 A1 406
Significance (2-tailed) .000 000 .000 .000
df 116 116 116 116
Drive Caorrelation 562 B19 406 A27
Significance (2-tailed) .000 .000 .000 .000
df 116 116 116 116
Method & Identify ~ Connect Correlation 1.000 .351 .389 BE6
& Decide & Drive Significance (2-tailed) . 000 000 .000
df 0 112 112 112
Get Correlation 351 1.000 214 483
Significance (2-tailed) .000 . 022 .000
df 112 0 112 112
Understand  Correlation .389 214 1.000 .346
Significance (2-tailed) .000 022 . .000
df 112 112 0 112
Share Correlation 666 483 346 1.000
Significance (2-tailed) .000 .000 .000 .
df 112 112 112 0

a. Cells contain zero-order {Pearson) correlations.

Figure 10. Correlations between variables in Model 1 and the additional Method, Identify, Decide and Drive as control
variables

With the comparison shown in Table IV, the hypothesis H2: Cognitive enablers are the control variables in the
GUSC Model is not proven to be true. In fact, the cognitive enablers play a more important role of being part of the
whole equation, or in other words they should be considered as independent variables instead of mediating variables (as
proven in the Figures 8 and 9). Take note that this is for the case of Connect being defined as dependent variable.
(Note: The case may differ if Connect is treated as an independent variable and a different dependent variable is
defined).
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Table IV. Relationship between the Variables with Before and After Mediating Variables (M) are introduced

Without Cognitive Enablers as Mediating Variables With Cognitive Enablers as Mediating Variables
r(Get, Connect) = +0.616 r(Get, Connect|M) = +0.351
r(Understand, Connect) = +0.583 r(Understand, Connect|M) = +0.389
r(Share, Connect) = +0.758 r(Share, Connect|M) = +0.666

On a key note, the cognitive enablers are found to be strong mediating factors for Share-Connect relationship
(+0.666). This also indicates the significance of Share-Connect relationship to exist between agents during agent
interaction, and the possibility of having the cognitive enablers to ensure this interaction happens. With this reason,
even though hypothesis H2 is not proven to be true, the mediating factors should be totally thrown out of the whole
equation because it still plays some significant roles that will need further investigation.

Even though the original model is to have Get, Understand, Share and Connect to be the independent variables for
effective PKM, the data collected from the questionnaire survey in this particular research gives an overall conclusion
that Connect should be the dependent variable instead of ‘Effective PKM’. From the results presented in this section, a
conclusion can be made that Connect is a significant role that determines the whole PKM to be effectively performed
by individual knowledge workers. Hence, hypothesis H3: Connect is the most significant role in mediating human’s
PKM is proven to be true, which depends on all other roles (also referred to as independent variables in this research) to
fully perform effective PKM processes.

5 Discussions

From the proven hypotheses, the agent functions are clearly defined and sorted according to a proper sequence,
considering the preliminary findings in PKM process framework and the quantitative results. The regression analysis
results also show how the functions and/or multiple agents should be interacting. Since Connect is found to be the most
significant role among the four roles, and the Pearson correlation (7) values for Get- Connect and Share-Connect are
high (i.e. above +0.6 as shown in Table III), the following model is formed as Figure 11.

+0.591 5 Decide
i u"
+0.619,7 Drive
W Method
: o A 'y
+0.692 |
| Get | X
e Identify
+0.616
\Understand; » Connect |
\ +0.583 o
S /” -
. +0.758
“«
Share |

Figure 11. Proven model of GUSC with cognitive enablers

Figure 11 shows the interactions between role agents that are proven to be necessary, with Get-Connect and Share-
Connect having strong relationships (i.e. +0.616 and 0.758 respectively), whereas the relationship of Understand-
Connect holds an almost strong value (+0.583). Among the cognitive enablers, the strongest relationship they have with
the agent roles is Get-Drive, which holds the value of +0.619. Other significant relationships are Drive-Decide (+0.591)
that is less strong, and Method-Identify (+0.692). (Note: The case may differ if the cognitive enablers are included in
the model as mediating factors for Share-Connect.)
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From the proven model in Figure 11, the Drive notion is expected to be strongly embedded in the Get role agent. In
order to assist the Drive enabler, a Decide feature or capability is the next challenge to be implemented. Overall, the
Method and Identify enablers should exist in the agent environment to guide the agents on each task performance.

The elaboration on Figure 11 can be presented in a nodal form as shown in Figure 12, where the Get, Understand and
Connect agents is portrayed in Node 1 representing Human Knowledge Seeker, whereas Share agent is portrayed in
Node 2 representing Human Knowledge Expert.

This node-based model is designed to plan a multi-agent system for PKM, based on the GUSC model that is proven
to be logically implementable as agent roles. The cognitive enablers (i.e. Method, Identify, Decide and Drive) are
within the agent environment, with distance between Get agent and Drive notion to be very close indicating the high
reliance on Get agent to have the Drive capability in order to fulfil the mediating task of get/retrieve knowledge on
behalf of the human counterpart. Decide enabler is also shown to be close to the Drive notion, indicating the required
Decide capability if the Get agent can be programmed to perform more effectively. Method and Identify enablers are
the set of rules that are needed within the agent environment in a node, as guides for the agents in performing their
tasks on behalf of the human counterpart.

Node 1

Human Knowledge Worker is
assisted by Software Agent
HKnowledge Seeker

Identify

Decide

Human
Knowledge
Worker

Node 2

Human Knowledge Worker
with Software Agent
Knowledge Expert

(wiith profifs)

Human
Knowledge
Worker

Figure 12. Multiple agents with GUSC roles in nodal form

6 Conclusion and Further Work

It is recommended that the simulation of Get-Connect-Share interactions among the agents are to be first completed,
with Drive notion embedded on Get agent, and Method and Identify to be the rules in the agent environment. This is
followed by the second implementation to prove and simulate how agent can Understand for Understand-Connect,
which will need the agent to have the learnability as part of its intelligence. For the second implementation as well, the
Decide capability of an agent should be experimented against the strong notion of Drive, and the success for simulating
Decide capability is highly dependent on the success of simulating Method, Identify and Drive.
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Figure 13. Viable multi-agent system for PKM based on GUSC Model

In expanding the work proposed in this paper, the Get, Understand, Share and Connect agent should exist in one node
to completely assist the PKM processes of a human knowledge worker. In general, the overall multi-agent system for
PKM can be a viable system, as shown in Figure 13. In our further work, we shall simulate the GUSC model based on
the findings of this research. Details of the simulation results will be analysed to enhance the GUSC model for a multi-
agent system development framework.
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