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Abstract

Obijectives: This study combined qualitative and quantitative sequential exploratory mixed-method approaches to identify
the success factors of knowledge transfer effectiveness with software project managers and investigate how these factors
impacted knowledge transfer effectiveness. Methods/Analysis: The qualitative research component included twelve senior
and junior project managers, while the quantitative component involved a cross-sectional survey of 212 completed
responses from software project managers. Findings: The results suggested that two influential factors as knowledge
providers and knowledge transfer environment had a significant effect on knowledge transfer effectiveness.
Novelty/Improvement: The research results enhance the operational capability of software project supervision and
contribute to the improvement of knowledge transfer for software project managers operating in teams.

Keywords: Knowledge Transfer; Knowledge Transfer Effectiveness; Software Project; Software Project Managers; Mixed-Methods.

1. Introduction

Numerous technological advancements that have a significant impact on human life have surfaced in the
contemporary, competitive, and rapidly evolving technological environment. Blockchain technology, virtual reality,
artificial intelligence (Al), and the Internet of Things are examples of technologies that fall under this category. Human
existence and international commerce are impacted by these developments, which require adjustments to correspond
with evolving circumstances [1]. This technological upheaval has compelled many companies to implement digital
innovations and promote digital transformation, resulting in increased product sales and profits with streamlined, more
effective work processes and improved customer satisfaction [2—4]. To adapt to these changes, companies have modified
their strategies, structures, and cultures [5, 6], following the global trend to actively pursue digital transformation at an
accelerating rate [7].

This endeavor encompasses a multitude of interconnected undertakings, particularly by leveraging digital technology
to revolutionize conventional work procedures that operate on computer software systems and information technology
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[8]. The likelihood of success for such software initiatives hinges on efficient management. Every project is unique in
terms of budget, schedule, and duration. A project manager is typically responsible for directing, coordinating, and
controlling the activities [9] of project team members operating within the set frameworks and standards. Effective
collaboration among colleagues and the project director in the execution of their respective duties fosters team unity and
enhances operational efficiency [10]. When the project accomplishes its objectives and fulfills the specified criteria, it
contributes value to the enterprise and promotes sustained prosperity [11].

Project managers must possess diverse skillsets that encompass effective communication, administration, and
leadership. Technical and interpersonal proficiencies are also required to successfully supervise initiatives [12]. These
abilities can be developed and improved by project managers through instruction, practical experience, and the
transmission of knowledge from more seasoned project managers. Companies must prioritize the administration of
knowledge and skills to execute these initiatives [13]. Knowledge management refers to the ongoing procedure of
overseeing diverse forms of knowledge by integrating four key facets: technology, company culture, personnel, and
processes. By integrating knowledge management systems, companies will fulfill their objectives by acquiring and
disseminating knowledge assets, guaranteeing accessibility, and leveraging knowledge to foster future development
improvement and opportunity creation [14]. The knowledge transfer phase is the most crucial among the four knowledge
management components: generation, representation, accessibility, and transfer of knowledge [15-18]. Knowledge
transfer is distinct from general learning and serves the dual purpose of enabling recipients to gain knowledge and further
develop their comprehension [19, 20]. Learning empowers the recipients to gain knowledge, allowing companies to
develop a competitive edge through implementing an efficient knowledge transfer process [21-23].

The efficacy of competence transfer from headquarters to subunits was investigated regarding the potential
consequences of internal and external networks by analyzing eight transfers of identical capabilities [24], while an
investigation into how employees of a small high-tech company generated, assimilated, and applied knowledge during
their daily work was the focus of a research framework established by Biloslavo and Lombardi [25]. They investigated
how organizational factors influenced knowledge transmission within SMEs. Wahba et al. [26] gathered data from the
higher educational (HE) sector in the UAE and defined how expatriate faculty members perceived their supervisors’
support behaviors in the context of effective transmission of training. In a similar vein, Lindblom and Martins [27]
investigated the obstacles associated with cross-functional cooperation between R&D and sales within the framework
of a Finnish digital media company. Their investigation focused on how human resources practices facilitated the transfer
of knowledge, reduced friction between peers, and optimized the exchanges to drive performance innovation. However,
how these influential factors impact the capability of knowledge transfer from the viewpoint of software project
managers has not been investigated. The qualitative methodologies emphasized in the literature review included
document analysis, inductive multiple-case studies, interpretive approaches via semi-structured interviews, and focus
groups.

Numerous quantitative studies have employed cross-sectional designs and provided evidence from positivist
perspectives. Empirical data collection through questionnaire surveys and the implementation of structural equation
modeling (SEM) are necessary to verify the hypotheses. Anjum et al. [28] probed the impact of ICTs, social interactions,
and training on the effectiveness of knowledge dissemination to staff members in public universities, while Bjorvatn &
Wald [29] expanded on previous research that concentrated on the consequences of rapidity at the enterprise level and
inspected the impact of time constraints on the capability of knowledge transmission at the team level. They investigated
the appearance of trust as a mediator, using the perspectives of project teams associated with three public-sector agencies
and three industrial associations. Sun et al. [30] conducted a similar investigation into the associations between
knowledge-transfer networks and factors influencing construction projects. They conducted a literature review and
gathered practical experience from workers in Chinese construction companies to develop a model framework and
propose hypotheses. Zhou et al. [20] also assessed the perspectives of both individuals and teams on the primary
determinants influencing knowledge transfer in global construction ventures. The efficacy of knowledge transfer among
construction laborers in China was later investigated by Zhou et al. [31] by specifically probing the mediating role of
laborers' propensity for effective knowledge transfer. An exhaustive framework was introduced by Zhou et al. [32] to
inspect the effect of varied factors on the efficacy of knowledge transmission in cross-cultural teams using tacitness and
complexity of knowledge, members' willingness, trust, cultural distance, and team identification.

Ren et al. [33] examined the effect of relationship quality among project colleagues on the capability of knowledge
transmission by analyzing the influence of organizational structure within the context of the Chinese construction
industry, while Mohamad et al. [34] led a research investigation into the correlation between knowledge transfer and
supervisory leadership among public department employees in Malaysia, concentrating on the mediating role of the
desire to transfer knowledge. A recent study by Deng et al. [35] utilized Exponential Random Graph Models to discern
patterns in knowledge exchange among physicians. They considered regional variations when constructing two sub-
networks of implicit and distinct knowledge transfer. However, the use of mixed-methods to study quantitative and
qualitative data is sparse, although one study investigated the antecedents of training and development practices as an
indicator of effective learning in the Vietnamese hospitality sector [36].
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Many researchers in various fields have used quantitative, qualitative, and mixed-methods approaches to examine a
wide range of themes and aspects of knowledge transfer effectiveness. However, combined qualitative and quantitative
sequential exploratory mixed-method approaches have been rarely applied to produce theoretical frameworks of the
success factors of knowledge transfer effectiveness with regard to software project managers, especially in Thailand. To
fill this research lacuna, this study combined qualitative and quantitative sequential exploratory mixed-method
approaches to build a theoretical framework comprising the success factors of knowledge transfer effectiveness for
software project managers. The novel idea of this study involves constructing the theoretical framework using a
combination of methods to systematically categorize the determinants of knowledge transfer effectiveness among
software project supervisors and investigate their impacts to answer the two research questions. RQ1: What are the
influential factors that affect the effectiveness of knowledge transfer among software project managers? RQ2: How can
those influential factors affect the effectiveness of knowledge transfer among software project managers? The research
objectives were to 1) identify the success factors of knowledge transfer effectiveness by software project managers and
2) investigate the impact of these factors on the effectiveness of knowledge transfer. Three influential factors on the
effectiveness of knowledge transmission were postulated in light of the literature review as the knowledge recipient, the
knowledge provider, and the environment in which the knowledge is transferred. To provide clarification on these three
variables, semi-structured interviews and a cross-sectional survey were conducted, with exploratory factor analysis
(EFA) utilized to refine the items and establish scales for the influential factors that impacted the efficacy of knowledge
transfer by software project managers. Structural equation modeling (SEM) was selected to determine the effect of these
three influential factors on the perception of software project managers regarding the efficacy of knowledge transmission.

This paper strengthens the body of knowledge-on-knowledge transfer through the systematic identification of
influential factors that impact the effectiveness of the transfer of knowledge in software initiatives. This paper adds to
the previous corpus of research as a scholarly contribution by integrating the factors that influence effective knowledge
dissemination into a novel software project management framework.

2. Theoretical Background
2.1. Knowledge Transfer

The exchange of information, ideas, and experiences constitutes knowledge transfer [37]. as the process by which
information is conveyed from one individual to another [30, 38]. The notion of knowledge transfer was initially proposed
by Teece [39] as an essential approach to amassing information. Argote & Ingram [40] defined knowledge transfer as
the mechanism by which a specialized understanding is transmitted from one company to another. The definition of
knowledge varies but typically comprises the two fundamental processes of knowledge transmission and knowledge
reception. Knowledge transfer effectiveness has been evaluated in a variety of ways by numerous researchers. Szulanski
[41] defined knowledge transfer as a reciprocal exchange of information between providers and recipients. The
knowledge imparted by the sender is assimilated, comprehended, and integrated by the recipient into their preexisting
knowledge base. Knowledge transfer consists of two discrete actions. The knowledge distributor first transfers
knowledge to the beneficiary, and the recipient then applies the knowledge to enlarge results or produce innovative
acumen [42]. Multiple levels of information transmission are possible between organizations, individuals, and other
organizations. Knowledge transmission is of the utmost importance because it frequently facilitates information
exchange between companies and groups [40, 43]. Knowledge transfer takes place across multiple tiers, including inter-
project, intra-project, enterprise-project, and participant-organization-project levels [44-46].

Knowledge transfer is defined in this study as the capacity of a software project manager to enhance the efficacy of
knowledge transfer by utilizing all acquired skills and knowledge throughout the software project development process.
This includes addressing issues related to knowledge flow, cost reduction, and redundancy mitigation in software project
management.

2.2. Knowledge Transfer Effectiveness Among Project Teams

Effectiveness in transferring knowledge pertains to the intensity to which the transfer of knowledge is achieved.
Collective knowledge transmission is the subject of this investigation. Concurrently, knowledge-transfer efficiency
emphasizes the cost-effectiveness and time-saving aspects of the transfer [47]. Pérez-Nordtvedt et al. [47] classified the
efficacy of knowledge transmission along four dimensions: the utility of the knowledge, its comprehensibility, its
rapidity, and its economy. The efficacy of knowledge transfer has been evaluated through the assessment of knowledge
reserve growth, project objective attainment, and technical and managerial capability enhancement [30, 48]. The
successful attainment of project objectives and the enhancement of team performance both depend on collaboration and
knowledge transfer among professionals hailing from diverse disciplines within project teams [49-51]. Scholars are
continually examining diverse viewpoints to enhance the efficacy of information exchange among project team
members.
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Anjum et al. [28] utilized social interaction theory to scrutinize the factors affecting the effectiveness of knowledge
transmission in higher-level educational institutes (HEIS). Using social cognitive theory (SCT), Zhou et al. [31] explored
the factors that impacted the effectiveness of knowledge transmission among construction laborers in China. A cross-
sectional study design was employed by Mohamad et al. [34] to investigate significant determinants influencing the
efficacy of knowledge transmission in public departments of Malaysia. Similarly, Ren et al. [33] scrutinized the effect
of institutional structure on the effectiveness of knowledge sharing among groups of a project team as well as the nature
of interpersonal connections within the team. Zhou et al. [52] identified and established relationships between the
components and results of knowledge transfer in the situation of project environments, while Biloslavo and Lombardi
[25] examined critical determinants affecting the effectiveness of knowledge transmission within small high-tech
enterprises using qualitative research methodologies. They made substantial contributions to the corpus of knowledge
regarding the societal dimensions of knowledge transmission. Zhang et al. [53] identified factors that influenced the
efficacy of knowledge dissemination among rural tourism-engaged villagers, while the impact of time limitations on the
capability of knowledge dissemination among worldwide project members was examined by Bjorvatn and Wald [29].
Dellestrand et al. [24] recently executed inductive multiple-case research within multinational corporations to examine
the impact of embedded actors in internal and external networks receiving sub-units on the efficacy of transfer. Zhou et
al. [32] investigated the primary factors affecting the efficacy of knowledge dissemination in global construction
initiatives that span cultures. Three distinct levels were utilized to assess these factors as individual factors, collective
factors, and knowledge aspects. Lastly, Zhou et al. [20] examined the key factors that impacted knowledge transmission
in global construction projects, encompassing both individual and team dimensions.

This study assessed the effectiveness of transferring knowledge in software project management through the
evaluation of knowledge flow inclusion, cost reduction, and redundancy problem mitigation. Our theoretical model
examined the variables impacting the effectiveness of knowledge transmission within the project environment. Zhao et
al. [38] developed a theoretical model for cross-project knowledge transfer by adopting mixed methods research. They
empirically tested the model in the context of Chinese IT services firms. Zhang et al. [53] conducted multiple typical
case studies to identify the factors influencing knowledge transfer to villagers working in rural tourism. They employed
the Decision-Making Trial and Evaluation Laboratory-Maximum Mean De-Entropy-Interpretative Structural Modelling
method to analyze a hierarchical structural model of knowledge transfer influencing factors, revealing its roles,
hierarchical structure relationships, and influencing paths. Zhou et al. [52] conducted comprehensive research to
determine and link the elements and outcomes of knowledge transfer in the project environment by systematically
analyzing the relevant literature from the past 20 years.

Zhou et al. [20] examined the key drivers that affected knowledge transfer within international construction projects
from both individual and team perspectives by collecting empirical data from people who were participating or had
participated in the projects and used structure equation modeling (SEM) to test the hypotheses. Zhou et al. [32] explored
the key factors affecting knowledge transfer within cross-cultural teams in international construction projects at three
levels, including individual factors, team factors, and knowledge characteristics. A conceptual model and hypotheses
were put forward after a literature review and pilot investigation. Their study used structural equation modeling to
examine the factors impacting knowledge transfer effectiveness within cross-cultural teams based on the questionnaire
data of samples from Chinese international construction projects. However, our study differs from previous research,
which established a grounded framework of the factors influencing knowledge transfer in the software project
management context. Here, we developed a theoretic model to incorporate the factors influencing the effectiveness of
knowledge transfer in software project management by combining qualitative and quantitative sequential exploratory
mixed-method approaches. Our model was relevant to an emerging country such as Thailand, where IT and security
market size are projected to grow continuously to become the hub of the country’s tech industry.

3. Research Methodology

This study combined qualitative and quantitative methodologies as a hybrid approach to expedite the investigation
of the research questions. A mixed methods approach guarantees an exhaustive examination of the topic. Determining
the factors that impact successful knowledge transmission among software project managers is a novel research area
where exploratory and confirmatory inquiries are warranted [54, 55]. A literature review, questionnaire surveys, and
semi-structured interviews comprised the mixed-methods design depicted in Figure 1. To probe and identify the crucial
factors impacting the effectiveness of knowledge transfer, this investigation integrated qualitative and quantitative
methodologies. A quantitative investigation was carried out in Phase 2 to refine and assess the research model built in
Phase 1. Structural equation modeling (SEM) was employed, and the model underwent construct validation. An
enhanced perception of the factors impacting the efficacy of knowledge transmission among software project directors
was attained through the integration of Phases 1 and 2.
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Phase 1: The qualitative study Phase 2: The quantitative study
1. Grounded our research in the Builds 1. Revisited Phase 1 and the literature
knowledge transfer effectiveness to to hypothesize the relationship among
among software project framework. p| factors. Interpretation

2. Semi-structured interviews with 2 Sunveydusstionnaire ‘.N'th empirical

. . i data from software project managers
senior project managers and junior (N=212) using confirmatory factor
project managers (N=12). analysis and PLS-SEM.

Figure 1. Research design for the sequential exploratory mixed-methods study

3.1. Phase 1 Qualitative Study

The efficacy of knowledge transfer by software project managers was determined in Phase I through the identification
of causal factors. To remediate the limitations, this study utilized both qualitative and quantitative methodologies. A
literature review was undertaken before commencing the interviews to generate preliminary research questions
concerning the variables that influence the efficacy of knowledge transmission among software project managers.
Adjustments to the items were made after semi-structured interviews conducted with senior project managers and novice
project managers to obtain a range of perspectives and a more comprehensive understanding.

A theoretical framework was developed by integrating the concepts put forward by Zhao et al. [38], Zhang et al. [53],
and Zhou et al. [20, 32, 52], concerning the factors that affect knowledge transmission in project environments. The
proposed methodology comprised conducting semi-structured interviews with software project managers to gather data
and augment our comprehension of the components that impacted the efficacy of knowledge transfer. Six senior project
managers (SPM1 to SPM6) and six junior project managers (JPM1 to JPM6) were interviewed between July and August
2022. Table 1 shows the demographic profiles of the twelve key informants.

Table 1. Demographic profiles of the interviewees

Experience in software

No. Code  Gender Age group Education level Position projects (Years)
1 SPM1 Female 51-60 Master’s degree Senior Project Manager 15
2 SPM2 Female 31-40 Bachelor’s degree Head of IT department 5
3 SPM3 Female 41-50 Doctoral degree Project Manager 10
4 SPM4  Female 51-60 Master's degree Project Advisor 25
5 SPM5 Male 51-60 Master's degree Project Manager 20
6 SPM6 Male 41-50 Master's degree Project Management Trainer 23
7 JPM1 Male 21-30 Bachelor’s degree Senior Consultant 0
8 JPM2 Male 31-40 Bachelor’s degree Senior Consultant 1
9 JPM3 Female 31-40 Master's degree Project Manager 3

10 JPM4 Male 21-30 Master's degree Data Consultant 0

11 JPM5 Female 21-30 Bachelor’s degree  Project Management Officer 0

12 JPM6 Male 31-40 Master's degree Project Management Officer 2

With consent, each interview was recorded. Throughout the interviews, the research objective was established. As
postulated in the study, senior and intermediate project managers participated in a collaborative ideation process
concerning the determinants and mechanisms that impact the effectiveness of knowledge dissemination among software
project managers. Informative and open-ended inquiries served as a guide for this process. Thematic analysis was
applied to all transcribed audio recordings to identify preliminary themes and refine the key elements that determined
the effectiveness of knowledge transmission [56]. The data were subjected to a deductive analysis by categorizing
interview transcripts in accordance with the elements identified in the existing literature. As the process of interpretation
advanced, further identifiers were appended to the original items. An inductive analysis was performed in which the
initial theme emerged spontaneously from the data, unrestricted by a pre-established framework [56]. Coding the twelve
interviews yielded no additional insights, providing support for the concept of theoretical saturation [57]. As shown in
Table 2, the analysis identified three initial themes that explained the effectiveness of successful knowledge transfer:
knowledge providers, knowledge recipients, and the environment for knowledge transfer.
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Table 2. Thematic analysis results

Prelimina . .
ry Sub-themes Representative quotations
Themes
Sometimes, project managers are very skilled at their work but struggle to transfer their knowledge
Level of knowledge and to learners. The person who will teach must be able to communicate and convey their thoughts to the
ability in knowledge learners. It’s not just about teaching from textbooks but also about incorporating real knowledge and
transfer experiences into the lessons.
—JPM1
The person who will teach must not be possessive of their own knowledge, nor should they test the
Motivation and intention learners’ level of knowledge. They should listen to the learners’ perspectives and be friendly towards
i them, encouraging open communication without acting superior.
Knowledge in knowledge transfer ging op! g sup!
providers - PMm2
They must make learners feel that they have a problem and want to learn to solve it. They must
emphasise hands-on workshops, employing teaching methods, gimmicks and content appropriate for
i the learners. They must create a good learning environment with a structured teaching sequence and
Clear details, teach in a way that matches the learner's nature. This involves initially fostering a shared emotional
categorisation and context  connection between the person who will teach and the learner, followed by teaching that doesn’t
of the knowledge adhere strictly to textbooks but reflects real-world practices. They must tailor the content to suit the
learners' context and understand that learning is not solely for exams.
— SPM6
They must have a solid background and some foundation or experience working on projects or, even
Cognitive capacity to better, have previous experience as a project manager. They should possess logic, methods of thinking
assimilate knowledge and the ability to learn quickly.
— SPM6
K led Not everyone can become a project manager. We have to assess how much the learners want to work
nO,W.e ge Motivation and intention in project management. How much do they understand this career field? What is their perspective on
recipients to learn this type of work? How motivated are they to learn? Are they ready to face any situation?
- SPM1
) i They must respect and accept the person who will teach or be familiar with them beforehand.
Confidence in the Otherwise, they might not listen to what is being taught and could even end up challenging the teacher.
knowledge providers
— SPM4
Cultural affinity between Everyone must adopt the same project management practices without letting culture interfere. This is
the knowledge suppliers why the PMI exists: to create standardised guidelines. And if learners respect the teachers, it can help
and the knowledge minimise cultural differences.
receivers _ SPM1
Knowledge Having tools and technology to aid in presentations during teaching is very beneficial. Teaching aids
transfer The level of technology like slides, documents and visual representations, rather than just text, along with assessments to
environment used in the transfer ensure understanding between learners and teachers, can make the teaching process easier.
— SPM2

Those who listen prefer a friendly approach. Open communications make learning easier as

The level of open everything on our minds can be spoken about.
communication o3

Note: JPM represents Junior Project Manager; SPM represents Senior Project Manager.

As illustrated in Table 2, the designation 'knowledge providers' pertains to individuals and groups who transfer their
expertise, data, experiences, and information concerning software project management. Providers of knowledge must
be adept at project management, communication, presentation, and knowledge transmission from multiple vantage
points, as well as capable of elucidating the subject matter to the recipients. They must possess the following qualities:
willingness to impart knowledge, attentiveness towards knowledge recipients, a desire to foster professional growth in
their domain, utilization of appropriate teaching principles and techniques, provision of ongoing instruction and
knowledge review, and comprehension of the recipients' foundational knowledge.

The concept of 'knowledge recipients' pertains to individuals or entities who require knowledge. This is accomplished
through the exchange of information, data, experiences, and expertise in the field of software project management.
Recipients of knowledge must comprehend the material and process their thoughts, accordingly, interact with knowledge
providers to confirm comprehension, possess a strong interest in project management, exhibit a motivation to pursue a
career in this field, demonstrate a willingness to learn and explore opportunities for experimentation, and establish
personal objectives. They must maintain an open mind, engage in ongoing self-improvement and training, and have faith
in, regard for, and confidence in the knowledge purveyors.

Lastly, the phrase "knowledge transfer environment" encompasses a range of tangible and ethereal factors that pertain
to the knowledge providers and recipients. These factors may include cultural similarities between the two groups. These
conditions have both positive and negative impacts on the transmission of knowledge, which in turn affects the efficacy
of knowledge transfer in software project management. Culture influences various aspects of knowledge transfer,
including the management of individual projects, the extent to which technology is utilized (including the documents,
devices, and software used to present, communicate, and assess results), and the degree of open communication (which
pertains to direct and transparent communication throughout the knowledge transfer process).
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3.2. Phase 2 Quantitative Study

In Phase 2, an online survey employing exploratory factor analysis (EFA) was utilized to refine the items and establish
scales for the influential factors that impacted the efficacy of knowledge transfer by software project managers. To
evaluate the model, structural equation modeling (SEM) was selected, with construct validation also performed.

e Method

During September 2022, software project managers at all hierarchical levels completed an online survey
questionnaire utilizing convenience sampling to refine themes, distill items, and determine the robustness of influential
elements. After obtaining informed consent, the respondents were asked to complete a survey questionnaire split into
two parts. The first part comprised six questions regarding demographic profiles, while the second part comprised 32
questions assessing successful knowledge transfer factors among software project managers using a five-point Likert
scale.

The second part included ten questions about knowledge providers, adapted from Bacon et al. [58]; Dong et al. [59];
Glaser et al. [60]; Guvernator Iv & Landaeta [61]; Hatane et al. [62]; Itoe Mote & Karadas [63]; Li & Li [64]; Liu et al.
[65]; Moshood et al. [66]; Mote & Karadas [67]; Tshuma et al. [68]; Vaghefi et al. [69]; Zhao et al. [38], nine questions
about knowledge recipients, adapted from Authors (2022); Bacon et al. [58]; Dong et al. [59]; Glaser et al. [60]; Hatane
et al. [62]; Li & Li [64]; Liu et al. [65]; Moshood et al. [66]; Asatiani et al. [67]; Ouyang et al. [70]; Singh et al. [71];
Vaghefi et al. [69]; Wang et al. [72]; Zhao et al. [38], ten questions about knowledge transfer environment, adapted from
Authors (2022); Bacon et al. [58]; Moshood et al. [66]; Ren et al. [73]; Spraggon & Bodolica [74]; Temple & Landaeta
[75]; Tshuma et al. [68]; Vaghefi et al. [69]; Vick & Robertson [76]; Wang et al. [72] and three questions about
knowledge transfer effectiveness, adapted from Biloslavo & Lombardi [25]; Bjorvatn & Wald [29]; Cheng et al. [77];
Dong et al. [59]; Moshood et al. [66]; Prihadyanti et al. [78]; Ren et al. [48]; Tshuma et al. [68]; Zhang & Xu [79]. All
these questions concerned influential factors that impacted knowledge transfer effectiveness among software project
managers from Phase 1. A total of 212 returns were received in response to the survey, with 212 considered acceptable.
The demographic characteristics of the participants are shown in Table 3.

Table 3. Demographic characteristics of the participants

Measure Item Frequency  Percentage
Male 110 51.9
Gender Female 100 47.2
Not specified 2 0.9
21t0 30 [yrs.] 23 10.8
31040 [yrs.] 69 325
Age 41 to 50 [yrs.] 96 45.3
51-60 [yrs.] 20 94
>= 61 [yrs.] 4 19
Undergraduate 79 373
Education level Master 123 58.0
Ph.D. 10 47
Private sector employee 171 80.7
. Government official/ State enterprise employee 23 10.8
Occupation
Freelancer 13 6.1
Do-nothing/Pensioner 5 24
0to5 [yrs.] 10 4.7
6 to 10 [yrs.] 35 16.5
. 11to 15 [yrs.] 49 231
Work experience
16 to 20 [yrs.] 53 25.0
21t0 25 [yrs.] 46 21.7
> =26 [yrs.] 19 9.0
0to 4 [yrs.] 91 42.9
5t0 9 [yrs.] 59 27.8
Experience in software 10to 14 [yrs] 34 16.0
project management 15 to 19 [yrs.] 17 8.0
20 to 24 [yrs.] 9 42
>=25[yrs.] 2 0.9
Total 212 100
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e Findings

SPSS 22.0 was used for the exploratory factor analysis (EFA) utilizing the varimax rotation method and principal
component analysis. The primary objective of this analysis was to demonstrate the fundamental components of the
factors that influenced the efficacy of knowledge transfer in the case of software project management. Items that had
cross-loadings or factor loadings below 0.40 were excluded from the analysis. All 32 items were retained because the
factor loadings exceeded the threshold of 0.50 [80]. Bartlett's test of sphericity results (p < 0.001) and the Kaiser-Meyer-
Olkin (KMO) test result of 0.858 confirmed that the utilization of EFA was appropriate [81]. The findings of the EFA
are summarized in Table 4. Four dimensions were identified with an Eigenvalue greater than 1.0 that elucidated 64.097%
of the variance and summarized the data accurately. These four dimensions were designed as "Knowledge providers,"
"Knowledge recipients," "Knowledge transfer environment" and "Knowledge transfer effectiveness".

Table 4. Exploratory factor analysis results

Factor loading

Items Knowledge  Knowledge  Knowledge transfer Knowledge transfer

providers recipients environment effectiveness

KP9 Knowledge providers must categorise the content for knowledge transfer 0.760

KP10 Knowledge providers must sequence the content in a step-by-step manner for knowledge
transfer

0.731
KP8 Knowledge providers must have clear content details in the knowledge transfer 0.714
KP2 Knowledge providers must be capable of knowledge transfer 0.676
KP4 Knowledge providers must possess techniques in knowledge transfer 0.672
KP6 Knowledge providers must be committed to knowledge transfer 0.644
KP5 Knowledge providers must have motivation in knowledge transfer 0.572
KP3 Knowledge providers must be credible 0.557
KP1 Knowledge providers must have knowledge in what they will transfer 0.534
KP7 Knowledge providers must consistently transfer knowledge 0.516
KR9 Knowledge recipients must respect the knowledge providers 0.822
KR5 Knowledge recipients must be committed to learning 0.780
KR7 Knowledge recipients must have confidence in the knowledge providers 0.779
KR8 Knowledge recipients must be in a good relationship with the knowledge providers 0.774
KR4 Knowledge recipients must be motivated to learn 0.769
KR2 Knowledge recipients must have a foundational knowledge in project management 0.722
KR1 Knowledge recipients must possess the ability to learn 0.646
KR6 Knowledge recipients must learn consistently 0.509

KR3 Knowledge recipients must engage in questioning and interaction with the knowledge 0.455
providers .
KTE1 Knowledge providers and knowledge recipients must have similar cultural backgrounds 0.812

KTE6 Knowledge transfer must rely on open, direct communication between knowledge
providers and knowledge recipients

0.799
KTE2 Knowledge providers and knowledge recipients must have similar dispositions 0.776
KTE5 Knowledge transfer must include illustrative images or animations 0.758
KTE4 Knowledge transfer must rely on technology, such as devices and software 0.699
KTE8 Knowledge transfer must involve friendly communication 0.693

KTE10 Knowledge recipients with more experience in software project management will

better receive the transfer 0.689

KTE7 The transferred content must be backed up by logic to demonstrate the origins of the

content 0.679

KTE9 Knowledge transfer must be conducted ethically 0.543

KTE3 Knowledge providers and knowledge recipients must communicate in the same

language, such as Thai or English 0.418

KEF3 Good knowledge transfer to project managers will help reduce product costs 0.802

KEF2 Good knowledge transfer to project managers will help minimise recurring problems in

the project 0.794

KEF1 Good knowledge transfer to project managers will facilitate the circulation of knowledge

in project management 0.616
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The objective of Phase 2 was to conduct a more in-depth analysis of the critical determinants that impacted the
efficacy of knowledge transfer by software project managers following Phase 1. The relevant literature was utilized to
construct a research model that demonstrated the influence of relevant factors on the efficacy of knowledge transmission
among software project managers. The measurement model underwent construct validation, whereas the structural
model utilized structural equation modeling (SEM) to evaluate the validity of the assumptions.

e Development of the Hypotheses
The effect of knowledge providers on knowledge transfer effectiveness:

Knowledge transfer is an instance of social interaction. It refers to the mechanism through which information
acquired from one supply becomes known to another [82]. The act of software project managers imparting their
expertise, skills, and knowledge to others was the conceptual framework for knowledge transfer in this study.
Knowledge providers have previously been identified as factors influencing the potency of knowledge transfer from
multiple perspectives. Effective supervisory leadership, according to Mohamad et al. [34] and Yaghi & Bates [83], is
comprised of two essential elements: guidance, which encompasses the dissemination of task information, expression
of ideas, and sharing of training techniques and feedback, which ensures that employee performance is evaluated and
includes the communication of performance criteria. To inspire employees to enhance the knowledge transfer processes,
the supervisor must foster an atmosphere that promotes constructive criticism and offer sufficient assistance. Alzubi
[84] posited a correlation between knowledge leadership and strategy as elements that facilitate knowledge and the
efficacy of knowledge transmission. Owusu-Manu et al. [85] identified a positive interrelationship between the
effectiveness of knowledge transfer and leadership and knowledge strategy, which functioned as a facilitator of
knowledge. Similarly, Mainga [86] highlighted the pivotal role of a transmitting tendency as a basic element of the
knowledge transmission process, which improved both the amount and quality of information communicated [30, 48].
Zhou et al. [87] stated that the likelihood of successful knowledge transfer between knowledge providers and knowledge
recipients can be increased to promote the efficacy of knowledge transfer. Similarly, in the environment of corporate
training, Zhou et al. [20] hypothesized that effective learning processes and intercultural competency impacted
knowledge transfer effectiveness in international construction businesses.

Zhou et al. [31] found that knowledge self-efficacy increased the propensity of construction staff to transmit
knowledge and positively influenced the success of knowledge transfer. People who have a strong belief in their capacity
to solve problems are more likely to take the initiative to educate others as a result of their enhanced certainty regarding
the veracity of the information they convey. Zhou et al. [87] and Sun et al. [30] emphasized that enhanced inter-
individual communication facilitated more effective knowledge transmission as a consequence of a greater propensity
to share information, while Zhou et al. [87] argued that the level to which knowledge providers are willing to convey
their expertise impacted the feasibility of knowledge transfer operations. Knowledge providers who are enthusiastic
strive diligently to convey knowledge through explanations and consolidate their expertise. Enhancing the quantity and
quality of knowledge concurrently increases the probability that it will be conveyed and received by the intended
recipients. Research by Phung et al. [88] revealed that people who possess a strong sense of knowledge self-efficacy are
more likely to acknowledge the value of their expertise and, as a result, are more motivated to impart that expertise,
while Ren et al. [48] posited that trust can eliminate dishonesty, reduce suspicion, and foster efficiency. The
establishment of trusting relationships can motivate individuals with knowledge to share their expertise and enhance the
faith of those receiving the knowledge in their capacity to comprehend the information [87]. Studies by Ren et al. [48],
Sun et al. [30], Ni et al. [89], and Zhou et al. [87] supported the notion that trust relationships are crucial for facilitating
the exchange of knowledge among project teams. Lastly, Ren et al. [73] revealed that the level of readiness to share
knowledge by knowledge providers had a substantial effect on the efficacy of comprehensive, transparent, and
exhaustive internal communication. Therefore, hypothesis 1 was posited as:

H1: Knowledge providers positively influence knowledge transfer effectiveness.

The impact of knowledge recipients on knowledge transfer effectiveness:

Academic researchers have predominantly focused on beneficiaries when examining corporate knowledge transfer
because the efficacy of knowledge transfer is dependent on the recipients' motivation to enhance their capabilities and
boost their efficiency [90]. Bashir & Long [91] stated that individuals who possessed a profound sense of affiliation and
company loyalty were more likely to exhibit motivated behaviors with respect to training. In the same vein, Xie et al.
[92, 93] stated that individuals who demonstrated a strong commitment to learning through deliberate resource allocation
and knowledge transmission strategies were more decisive in facilitating the assimilation and transfer of information.
Zhou et al. [87] posited that individuals who were exposed to information and possessed a strong desire to gain new
knowledge were more likely to enlist in knowledge transfer initiatives and seek assistance in transferring knowledge,
thereby ultimately augmenting the efficacy of knowledge transfer. People who possess a high level of knowledge self-
efficacy exhibit a notable propensity for learning initiative and a desire to augment their knowledge, thereby enhancing
the efficacy of information transfer. Similarly, for effective knowledge transmission, according to Phung et al. [88] and
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Ngo et al. [94], employees must acquire external information and be receptive to learning with collaborators. Phung et
al. [88] observed that individuals with a greater propensity to engage in the dissemination of their expertise often had a
higher level of knowledge self-efficacy. The notion that individuals with high self-efficacy are capable of imparting
their expertise was also validated by Cao et al. [95] and Ibrahim & Heng [96]. People may also become less inclined to
divulge information. Ren et al. [73] stated that trust can inhibit deceit, reduce suspicion, and promote cooperation, while
Zhou et al. [87] asserted that relationships founded on trust increase the propensity of those imparting knowledge to
transmit it and the confidence of those receiving it to accept it. Consistent with this concept, Ren et al. [73], Zhou et al.
[87], and Sun et al. [30] all concluded that trust relationships within project teams are crucial for the transmission of
knowledge. Previous studies have shown that trust is essential for people to feel comfortable when sharing information
with one another [30, 31, 97]. Trust relationships enhance recipients' perceptions of the information source while
simultaneously reducing expenses and enhancing the efficacy of knowledge transmission. The effectiveness of
information transfer and the quality of social interactions both contribute to the improvement of knowledge transfer
outcomes through interpersonal communication [98, 99]. Furthermore, Probodha & Vasanthapriyan [100] found that
attitude and trust are both significant determinants of knowledge sharing. Therefore, hypothesis 2 was posited as:

H2: Knowledge recipients positively influence knowledge transfer effectiveness.

The effect of the knowledge transfer environment on knowledge transfer effectiveness:

The environment for the transfer of knowledge may change an individual's sense of learning opportunities and
benefits, thereby influencing their desire to study. Support from managers or supervisors, learning culture, perceived
organizational support, encouragement for learning, and team support constitute the knowledge transfer environment
[36]. Chung et al. [77] identified learning transfer, declarative knowledge, training reactions, and job performance as
outcomes that exhibited a positive correlation with learning motivation. Team support was found to be positively
correlated with both the desire to learn and training transfer in the workplace [101]. To facilitate knowledge transmission
for training development, Han et al. [36] demonstrated that job quality and team support were critical, while Ren et al.
[73] postulated that the inclination of workers towards closed-group dynamics improved their preference for socializing
with people who shared comparable familial or geographical connections. This fostered the establishment of common
values and facilitated the interchange of knowledge among personnel. Cultural differences can complicate or obstruct
the successful transmission of information, according to Goswami et al. [102], while Ni et al. [89] asserted that
colleagues from diverse nationalities, ethnicities, or cultural backgrounds can hinder the flow of knowledge. Corporate
culture can either facilitate or impede the dissemination of knowledge, contributing to the overall success of the project
[73, 84, 87, 89]. An organizational culture that provides incentives for personnel to generate and disseminate knowledge
is imperative. Gunasekera & Chong [103] emphasized the importance of fostering a corporate environment that
encouraged construction workers to exchange information and collaborate to resolve issues. Alzubi [84], Ni et al. [89],
and Owusu-Manu et al. [85] concurred with the notion that a "no-blame culture™ must be established within a project
environment and also emphasized the significance of promoting knowledge sharing among team members. A culture
that exerts influence can dampen egocentrism and foster a spirit of knowledge dissemination among its constituents.
This enhances members' motivation to learn and prevents them from experiencing embarrassment by highlighting their
knowledge deficiencies. Goswami et al. [102] proposed that the process of knowledge transmission is relatively
uncomplicated between people of similar cultural backgrounds. Divergences in values and the absence of universally
accepted standards were emphasized as potential causes of knowledge ambiguity, thereby impeding the exchange of
knowledge. Wijaya et al. [104] posited that enhancing fundamental operational functions, including communication and
transaction recording, to optimize the efficacy of knowledge transmission requires the effective implementation of
information technology. A positive correlation was identified by Mohamad et al. [34] between the feedback environment
and knowledge transfer within public organizations. A similar notion was proposed by Alzubi [84], who identified a
correlation between information technology and alternative facilitators of knowledge that enhanced the efficacy of
knowledge transmission. Furthermore, Chung et al. [77] identified learning transfer, declarative knowledge, training
reactions, and job performance as outcomes that exhibited a positive correlation with learning motivation. Similarly,
Zhou et al. [87], Ren et al. [73], and Sun et al. [30] suggested that trust and reciprocal relationships had a positive effect
on both the inclination to share knowledge and the effectiveness of knowledge transmission. Therefore, hypothesis 3
was posited as:

H3: Knowledge transfer environment positively influences knowledge transfer effectiveness.

4. Results

PLS-SEM was used to assess the robustness of the structural and measurement models. Smaller sample sizes and
fewer distributional assumptions are required for PLS-SEM to estimate route models containing numerous constructs
and latent variables [105, 106]. PLS-SEM also permits the execution of cause-and-effect relationship models by
incorporating latent variables [105]. Thus, PLS-SEM was suitable for our research, with data analyzed utilizing
SmartPLS 4.0.
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4.1. Common Method Bias

A comprehensive collinearity test was carried out to assess the presence of common method bias (CMB), as suggested
by Kock [107]. Construct values ranged from 1.488 to 1.854, with internal variance inflation factors (VIF) lower than
the crucial threshold of 3.3. Thus, the model was considered to be free from CMB [107].

4.2. Measurement Model

The validity and reliability of the components were evaluated using confirmatory factor analysis (CFA). The
standardized factor loadings for all constructs in Table 5 surpassed the acceptable threshold of 0.7. Cronbach's o and
composite reliability (CR) values for each construct exceeded 0.7, whereas the average variance extracted (AVE) value
surpassed 0.5. Results suggest that the measures of convergent validity and reliability were adequate [105, 108].
Discriminant validity was verified in compliance with the Fornell-Larcker criterion (Table 6). The correlation between
each pair of constructs in Table 5 was determined to be subject to the square root of the average variance extracted
(AVE) for the claimed constructs, in accordance with the Fornell-Larcker criterion [108].

Table 5. Results of the reflective measurement models

Convergent validity Internal consistency reliability
. . . Indicator Cronbach’s Composite Composite
Latent variables Indicators  Loading  opiapijiyy  AVE Alpha reliability (rho_a)  reliability (rho_c)
0.7 0.5 0.5 0.60-0.90 0.60-0.90 0.60-0.90
KP10 0.820 0.672
KP4 0.739 0.546
K”OW'E"(%EPF)’rOV'de'S KP6 0.736 0.541 0.621 0.847 0.846 0.891
KP8 0.802 0.643
KP9 0.840 0.705
KR4 0.844 0.712
K”O""'ed(gégec'p'e“ts KR5 0.909 0.827 0.705 0.792 0.841 0877
KR6 0.760 0.578
KTE7 0.814 0.662
Knowledge Transfer KTES 0.839 0.704 0.658 0.740 0.744 0.852
Environment (KTE) ’ . ’ ’ ’ ’
KTE9 0.780 0.608
KEF1 0.834 0.696
Knowledge Transfer KEF2 0.819 0.671 0.681 0.768 0.777 0.865
Effectiveness (KEF) ’ : : ’ ’ ’
KEF3 0.822 0.676

Table 6. Discriminant validity and collinearity statistics (VIF)

Construct VIF KP KR KTE OKT
Knowledge Providers (KP) 1854 0.788
Knowledge Recipients (KR) 1783 0553 0.840

Knowledge Transfer Environment (KTE) 1488 0419 0349 0811

Knowledge Transfer Effectiveness (KEF) 1587 0512 0357 0419 0.825

4.3. Structural Model

The predicted correlations in the suggested model were checked after confirming the measurement model's validity
and reliability. To evaluate the predictive accuracy, the coefficient of determination (R?) was computed, as illustrated in
Figure 2. The R? values for the dependent constructs exceeded 0.25, with the model demonstrating a moderate capacity
for predicting the endogenous components [105]. Following the SmartPLS recommendations [109], the model fit was
evaluated by computing the Standardized Root Mean Square Residual (SRMR), with a well-fitting model indicated by
an SRMR score of 0.070.
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Figure 2. Structural model results

The structural model results are depicted in Figure 2. A significant proportion of the suggested relationships contained
statistical values. Knowledge Providers (KP) and Knowledge Transfer Environment (KTE) exhibited statistically
significant positive impacts on Knowledge Transfer Effectiveness (KEF), confirming hypotheses H1 and H3. The
interaction effect of Knowledge Recipients (KR) on Knowledge Transfer Effectiveness (KEF) was not significant (f =
0.066, t=10.880, p =0.379) and did not support H2. Test results for the hypotheses are displayed in Table 7.

Table 7. Test results of the hypotheses

Hypothesis Path Path coefficient ~ Standard deviation T statistics P values Results
H1 KP - KEF 0.375* 0.073 5.140 0.000 Supported
H2 KR - KEF 0.066 0.075 0.880 0.379 Not supported
H3 KTE - KEF 0.238* 0.063 3.771 0.000 Supported
*p < 0.001

5. Discussion and Implications
5.1. Discussion

Knowledge providers, knowledge recipients, and the knowledge transfer environment were the three facets of
effective knowledge transfer identified qualitatively in Phase 1 to answer Research Question # 1. Two influential factors
had a positive impact on the knowledge transfer effectiveness of software project managers, according to our empirical
findings from Phase 2 to answer Research Question # 2. The findings of the structural model suggested that knowledge
providers exert the most significant positive influence on the efficacy of knowledge transfer, followed by the
environment for knowledge transfer. One notable observation was that the recipients of knowledge do not significantly
impact the efficacy of knowledge transfer.

This finding indicated that knowledge providers were the most critical determinant of knowledge transfer
effectiveness, as perceived by the sample group of software project managers with expertise in software project
management. Knowledge providers must categorize the content for knowledge transfer, followed by knowledge
providers must sequence the content in a step-by-step manner for knowledge transfer, and knowledge providers must
have clear content details in the knowledge transfer, as the top three loading score indicators.

This result is in line with the work of Park et al. [110], Salamon et al. [111], and Mohamad et al. [34] and indicated
that constructive supervisory encouragement had a positive effect on trainees through the promotion of knowledge-
sharing, training technique exchange, and idea exchange. Knowledge enablers, including knowledge leadership and
transfer strategy, have a significant influence on the success of knowledge transfer, as claimed by Alzubi [84]. Owusu-
Manu et al. [85] revealed significant positive associations between the effectiveness of knowledge transfer and
leadership and knowledge strategy, which function as facilitators of knowledge. Zhou et al. [20] suggested that the
training mechanism utilized by knowledge providers impacted the efficacy of knowledge transmission within the realm
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of corporate training. The willingness of knowledge providers to impart their particular knowledge is a crucial element
in determining the achievement of knowledge transfer operations, as stated by Zhou et al. [87]. To enhance the quality
and quantity of information transmitted, knowledge providers who possess a strong inclination towards knowledge
transfer employ their specialized knowledge and furnish comprehensive explanations to enhance the likelihood that their
knowledge will be transmitted and received by the recipients.

A knowledge transfer environment should be established that encourages learning and exchange among seasoned
software project managers. Knowledge transfer must involve friendly communication, followed by the transferred
content must be backed up by logic to demonstrate the origins of the content, and knowledge transfer must be conducted
ethically as the top three higher loading scores. This result concurred with Ren et al. [73], who found that individuals
with comparable professional backgrounds, geographical origins, or blood relatives were more likely to interact in
closed-group settings. Such interactions foster mutual understanding and facilitate the exchange of information.
Gunasekera and Chong [103] argued that fostering an open work culture to transfer knowledge facilitated personal
engagement in knowledge-sharing initiatives and enabled the resolution of challenges via inter-individual
communication. Similarly, Mohamad et al. [34] identified a positive interrelationship between the feedback environment
and knowledge transfer [30, 73, 87]. The effectiveness and inclination to transfer knowledge are both positively impacted
by trust and reciprocal relationships. Mainga [86] underscored the value of cultivating a "no-blame culture” in a project
setting as a means to promote the sharing of expertise among team participants. Lastly, Owusu-Manu et al. [85] and
Alzubi [84] established a significant positive interrelationship between the effectivity of knowledge transfer and
company culture and ethics.

By contrast, the influence of knowledge receivers on the efficacy of knowledge transfer was found to be insignificant,
reflecting that knowledge recipients who have a high cognitive capacity to assimilate knowledge, motivation and
intention to learn, and confidence in the knowledge providers were not correlated with an increase in knowledge transfer
effectiveness. This phenomenon was attributed to a multitude of factors. Anjum et al. [28] indicated training as the
determining element that significantly and positively correlated with successful knowledge transmission, while Tran &
Pham [112] proposed that learning moderated the association between employee participation and knowledge transfer
efficiency, with a stronger correlation observed at higher company levels. Bjorvatn & Wald [29] found that time
constraints hindered the efficiency of knowledge transfer in teams, while Sun et al. proved that the knowledge
distributor-receiver connection was crucial for understanding how project elements impact knowledge transfer
performance. [30]. The effectiveness of knowledge transfer can be greatly diminished by the knowledge receivers.

5.2. Theoretical Implications

At the start of the study, two research questions were posited as:

RQ1: What are the influential factors that impact the effectiveness of knowledge transfer among software project
managers?

RQ2: What are the influential factors that impact the effectiveness of knowledge transfer among software project
managers?

The variables that influenced knowledge transfer in the project domain were incorporated into the theoretical model
with guidance from the investigations of Zhang et al. [53], Zhou et al. [52], Zhou et al. [20], Zhao et al. [38], and Zhou
et al. [32]. Conducting a comprehensive examination of relevant scholarly works allowed the discovery of new variables
that impacted the efficiency of knowledge transfer by software project managers and clarified how these variables
contributed to the deterioration of the efficacy of knowledge transmission. Further investigations should be conducted
to ascertain whether any additional factors significantly affect the efficacy of knowledge transfer in the perspective being
examined, beyond the knowledge providers and knowledge transfer environment, both of which demonstrated
noteworthy positive impacts [113]. The results of this research demonstrated that knowledge transfer effectiveness was
associated with the knowledge provider-environment relationship, with a predictive coefficient (R?) of 0.315. The value
of 31.50% of the observed variability in the dependent variable was attributed to the factors investigated in this study.
In other words, variables that were not taken into application in this study could account for an additional 68.50% of the
variance. For example, the temporary nature, time urgency, transmit willingness, receive willingness, trust relationship,
project-project transfer channels, and project-enterprise transfer channels were sourced from the research of Zhou &
Deng [114], exposure to project-level knowledge transfer from the study of Duva et al. [115], and the moderating role
of learning orientation on the relationship between job rotation, cross-functional interfaces, and decision participation
on knowledge transfer from the investigation of Wu & Ding [116].

5.3. Practical Implications

Project managers and other relevant staff may make use of the practical research implications in software project
management. Our findings suggested that knowledge providers had the most significant positive effect on the
effectiveness of knowledge transfer, followed by the knowledge transfer environment. Software project managers and
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related personnel must prioritize knowledge providers. These individuals transfer their experiences, data, information,
and expertise regarding software project management to individuals and groups that need this knowledge. Categorizing
the content for knowledge transfer by knowledge providers using the higher factor loading values should be the primary
focus. The content should also be sequenced in a step-by-step manner for knowledge transfer and have precise content
details. The establishment of a conducive knowledge transfer environment encompassing both tangible and intangible
factors that influence the knowledge providers and recipients would be beneficial. Establishing an atmosphere conducive
to knowledge transfer through amicable communication—identifying—the index with outstanding factor loading and
substantiating the provenance of the transferred content with logical backtrack will influence knowledge transfer
between providers and recipients in software project management in both positive and negative ways. Knowledge
transfer must be conducted ethically. Knowledge transfer that adheres to the aforementioned guidelines will increase
transfer effectiveness, including facilitating the circulation of knowledge in project management, reducing project costs,
and minimizing recurring problems in the project.

6. Conclusions

Knowledge transfer is crucial for companies to remain profitable. Project teams are transient and disband after
achieving their objectives. Knowledge transfer in project teams is more difficult than in companies because of time and
resource restrictions. Previous studies focused on qualitative or quantitative studies to investigate the influential factors
concerning the effectiveness of knowledge transfer and identify how influential factors can affect knowledge transfer
effectiveness from the perspective of software project managers. However, combined qualitative and quantitative
sequential exploratory mixed-method approaches have rarely been applied to study the success factors of knowledge
transfer effectiveness by software project managers, especially in Thailand. Therefore, this mixed-methods study
unlocks the secrets of successful knowledge transfer among software project managers, intending to bring university
knowledge to society. The purpose of this research was to 1) analyze the factors that influence the knowledge transfer
effectiveness of software project managers and 2) evaluate the impacting factors of knowledge transfer effectiveness.
To properly examine the two research questions, this study used a mix of methodology designs that included both
qualitative and quantitative approaches. First, the qualitative research comprised a literature review, semi-structured
interviews, and questionnaire administration. Effective knowledge transfer was determined by three preliminary themes
derived from the thematic analysis of the qualitative study as knowledge providers, knowledge recipients, and the
environment for knowledge transfer. A quantitative inquiry was then conducted to develop the research model. The
investigation of the measurement model was performed using structural equation modeling (SEM), while the structural
model underwent construct validation. Finally, the findings suggested that knowledge providers significantly influenced
the effectiveness of knowledge transmission, followed by the knowledge transfer environment. By contrast, the
recipients of knowledge did not contribute significantly to the efficacy of knowledge transfer.

However, this research had some limitations. This paper examined the efficacy of knowledge transfer among software
project administrators in Thailand. Therefore, it is crucial to exercise prudence when applying the results of this research
as a standard. The possible impacts of demographic and cultural differences on the varied viewpoints and expectations
of software project managers regarding the effectiveness of knowledge transfer must also be taken into account.

The research results refute the assumption that knowledge recipients have a positive influence on knowledge transfer
efficacy, and this needs further examination. Utilizing a qualitative research method by conducting in-depth interviews
or other appropriate methods from the sample group can also uncover, expand on, and deepen the understanding of data
related to why software project managers do not focus on the factor of knowledge recipients. Researchers can also utilize
demographic data to study the relationships between variables such as different genders, ages, educational backgrounds,
occupations, work experience, or experience in software projects to determine whether these variables affect knowledge
transfer effectiveness.
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Appendix |

Open-ended questions in the semi-structured interview:

Topic 1: What are the factors affecting knowledge transfer for software project managers?
Example of questions: How do you develop or train junior project managers? What do you think influences the
development of project managers and why?
Topic 2: What are the current challenges and obstacles in knowledge transfer for software project managers?
Example of questions: What problems do you face in developing other project managers? What obstacles do you
think there are in transferring knowledge to other project managers and why?
Topic 3: What should a good knowledge transfer application prototype look like for a software project manager?
Example of questions: What should a knowledge transfer application for software project managers look like? What
features are there and why?
Topic 4: Suggestions

Example of questions: Do you have any additional comments or suggestions and how?
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