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ABSTRACT 
The evaluation of Knowledge Transfer (KT) processes is essential 
for promoting organizational learning, enhancing operational 
efficiency, and fostering innovation. However, existing tools 
described in the literature offer limited support to organizations in 
this area. In general, knowledge about these tools remains 
unsystematized, lacks empirical validation, and is not widely 
adopted in practice. This article presents an overview of the key 
features of KnowEval, a decision support tool designed to 
recommend appropriate processes for KT evaluation based on 
strategic input variables. Furthermore, we describe the structured 
and dynamic database that enables the continuous integration of 
new evaluation processes. Finally, we present the validation results 
of KnowEval, using scenarios derived from an exploratory review 
of the literature. Video Available on: 
https://zenodo.org/records/15485087 
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1 Introduction 
The advancement of technological innovation and the effects of 
globalization have made knowledge an indispensable resource for 
organizational competitiveness [1]. However, the increasing 
complexity of organizational environments highlights the urgent 
need to develop effective knowledge management (KM) practices 
[6]. This need poses a challenge for organizations to identify and 
structure knowledge, thereby creating efficient conditions for its 
sharing among individuals, teams, and processes [2]. 
     In this context, knowledge transfer (KT) emerges as a strategic 
element of KM, understood as a relational process through which 
knowledge, practices, and experiences are shared, disseminated, 
and applied within organizations [25, 27]. However, the 
operationalization of KT faces challenges across a wide range of 
application domains [7]. 

Among these challenges are the low prioritization of KM in 
decision-making processes, difficulties in aligning KT 
objectives with organizational strategies, and the absence of 
clear criteria for evaluating the effectiveness of KT [12, 14]. 
These limitations become even more critical in contexts such as 
software engineering, where technical complexity and the 
dynamic nature of projects demand more robust and adaptable KT 
approaches [23]. 

In software development environments, KT is often hindered 
by various factors, such as the tacit nature of knowledge 
(originating from individual experiences), high employee 
turnover, the scarcity of explicit knowledge (formalized and 
structured documentation), and the reliance on informal 
communication practices [11]. Additionally, the lack of KT 
evaluation impairs the feedback loop in development processes, 
hinders the mitigation of risks associated with knowledge loss, 
and undermines the sustainability of organizational 
capabilities built upon accumulated learning [19]. 

The evaluation of KT, therefore, represents a critical 
mechanism for diagnosing barriers, identifying best practices, 
and measuring the impact of transferred knowledge on 
organizational processes [12, 29]. However, this evaluation is still 
addressed in an incipient manner, inhibiting the establishment of 
systematized assessment practices that could help organizations 
recognize recurring failures in knowledge flow [19, 25]. 

On a global scale, it is observed that in the United 
States, evaluation methods are often limited to the number of 
registered patents, leading to significant losses in KT within 
technology-based organizations [1]. In Europe, some initiatives 
have attempted to incorporate broader indicators, yet the lack 
of consensus on evaluation parameters continues to limit the 
effectiveness of such efforts [8]. In Brazil, despite public policies 
that promote KT and technological advancement, scientific 
output on KT evaluation remains low, positioning the country 
unfavorably in comparative international studies [2]. Therefore, 
the evaluation of KT is relevant to various types of organizations.
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This landscape highlights the limited availability of 
mechanisms capable of supporting organizations in the structured 
and systematic evaluation of KT [12]. Furthermore, empirically 
grounded support tools that foster practical applicability while 
aligning with organizational needs are rarely adopted [11, 13]. In 
this context, the research problem lies in the lack of tools that 
systematize knowledge and assist organizations in the evaluation of 
KT. The development of such a solution may contribute to 
strengthening organizational knowledge, diagnosing weaknesses in 
knowledge flows, encouraging the dissemination of transferable 
best practices across projects and teams, and promoting the 
continuous improvement of software development processes. 

2 Background 
This section broadens and supports the understanding of KT 
evaluation in the context of software engineering and introduces 
essential concepts related to decision support systems. 

2.1 Knowledge Transfer Evaluation in Software 
Engineering 

Organizational knowledge is often categorized into two forms: tacit 
and explicit [27]. Tacit knowledge is based on individual 
experience and is difficult to formalize. In contrast, explicit 
knowledge can be easily articulated, codified, and transmitted 
through documentation [28, 29]. The knowledge-intensive nature 
of software engineering demands even more effective management 
of both types of knowledge. In this context, KT in software 
engineering is essential to ensure that lessons learned and technical 
knowledge are effectively disseminated [21, 22]. 

The evaluation of KT in software environments requires a 
holistic perspective on: (i) organizational structures, as they define 
responsibilities, influence communication flows, and enable 
flexible frameworks that facilitate KT; (ii) operational processes, 
which must be aligned with organizational goals and well-
structured to ensure the capture and dissemination of knowledge 
throughout the software lifecycle; and (iii) technical infrastructure, 
consisting of tools and systems that support KT by enabling 
effective knowledge flows within the organization [14, 24, 29]. 

2.2 Decision Support Systems 
Interactive systems that assist stakeholders in making complex 
decisions involving large volumes of data and multiple analysis 
criteria are known as DSS – Decision Support Systems [3, 17]. That 
is, they provide analytical support to the decision‑making process 
by offering recommendations based on data and structured models. 

Among the various categories of DSS, Knowledge-Based 
Decision Support Systems (KB-DSS) stand out in this context. 
These systems incorporate repositories of specialized knowledge to 
generate recommendations tailored to the stakeholder’s domain of 
application [4]. Additionally, KB-DSS are particularly valuable in 
scenarios where relevant decision-making knowledge is not easily 
quantified and requires the inference of qualitative insights [30]. 

In the domain of KT and software engineering, KB-DSS support 
the effective evaluation of KT by structuring both tacit and explicit 

knowledge into consultable processes organized by rules that guide 
future decisions [18]. Thus, these systems strategically assist in 
mitigating recurring practical limitations, such as the absence of 
clear criteria for KT evaluation, the difficulty in systematizing 
processes, and the informality of decision‑making [21, 30]. 

3 Related Work 
Although the evaluation of KT remains a relatively 

underexplored topic, existing studies in literature have proposed 
approaches to guide this process.  

The study by [5] introduced an integrative conceptual model for 
evaluating KT in training contexts, categorizing its dimensions as 
summative (focused on outcomes), maintenance (long-term 
sustainability of results), and confirmative (continuous process 
improvement). However, the work remains at a conceptual level, 
without providing implementable artifacts, user interfaces, or data-
driven decision-support mechanisms. In contrast, our solution 
integrates and operationalizes these conceptual dimensions within 
a tool, assisting stakeholders in conducting KT evaluation through 
the definition of objectives, the selection of processes, and 
decision-making support. 

Inspired by the concept of organizational updating, [6] proposes 
a framework aimed at evaluating and improving KT processes in 
the academia–industry context. This framework classifies the level 
of formalization and evolution of KT processes; however, it does 
not provide operational or algorithmic resources to select or 
prioritize evaluation methods. In contrast, our approach offers a 
data‑driven decision mechanism, without requiring a predefined 
level of organizational maturity. Furthermore, we implement a 
prioritization logic and a multi‑layered architecture, enabling the 
delivery of an artifact that is both usable and applicable across 
diverse environments. 

The study by [7] describes the development of a tool focused on 
the systematization of tacit KT, employing a fuzzy method for 
knowledge conversion. Although the proposal addresses 
knowledge conversion and systematization, it does not adopt 
process evaluation or comparison among available methods. In 
contrast, our solution fosters clarity in defining evaluation 
objectives, links the selected variables to the processes available in 
the systematized repository, and guides the practical execution of 
KT evaluation. This integration between systematization and 
evaluation, as presented in our tool, transcends existing solutions 
and proves to be both innovative and applicable to contexts that 
increasingly demand decision-support mechanisms. 

4  Tool Development 
The literature offers a broad range of methods, techniques, and 
tools intended to guide and support KT processes. However, the 
evaluation of these processes remains largely underexplored, with 
solutions often limited to conceptual models or support frameworks 
that lack empirical validation and practical adoption [13]. 

This study seeks to advance the understanding of the topic by 
providing an implemented solution that contributes to both KM and 
software engineering. Specifically, the objective is to develop a tool 
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that assists organizations in evaluating their KT processes. 
This section details the tool’s development process. 

4.1 Initial Concept of the Solution 
To understand how KT evaluation is conducted and to elicit the 
requirements necessary for the development of the proposed tool, 
both theoretical and practical investigations were carried out. 

Initially, the document analysis technique was employed 
through an exploratory literature review [8], [9], [12]. This phase 
enabled the construction of an overview of the state of the art in 
KT evaluation, mapping existing models, theoretical gaps, 
and recurring patterns. Additionally, key elements of KT 
evaluation processes were identified and organized into a 
structured conceptual model, as presented in [10]. This 
conceptual model served as the foundation for the preliminary 
identification of the main functional requirements that a KT 
evaluation support tool should incorporate. 

Based on the findings from the literature review, a more 
targeted and in-depth semi‑structured interview protocol was 
developed to enhance the relevance of the empirical data 
collected and to understand how KT evaluation is conducted 
in practice. This protocol was applied in interviews with three 
professionals working in technology-based organizational 
environments, with 2 to 9 years of experience in evaluating KT 
processes. Therefore, the objective was not population 
exhaustiveness, but rather to achieve thematic saturation on the 
main topics of KT evaluation by exploring the qualified 
perceptions of these professionals [37]. After the 
interviews were conducted, they were transcribed and subjected to 
content analysis [15, 16], carried out by two researchers 
and supervised by two additional researchers. 

The industry perspective made it possible to complement—and 
in some cases challenge—the theoretical findings, contributing to 
the validation, refinement, and expansion of the initially identified 
requirements by revealing aspects not addressed in the literature. 
Finally, the functional and non-functional requirements were 
presented to and validated by two of the interviewed 
professionals. It is important to note that due to scheduling 
constraints, validation from the third professional could not be 
obtained. 

4.2 Tool Architecture 
Based on the validated requirements, the application 
architecture was defined. In other words, the design patterns 
adopted, and the organizational structure of the information 
were established, ensuring the flow between the client interface 
(Angular), the layers (Controller, Service, Model), and the 
database MySQL (Figure 1). 

4.2.1 Database Speciċication. The database construction was 
carried out in three successive stages, following the guidelines of 
[26]: conceptual modeling, logical modeling, and physical design. 
Initially, the conceptual modeling involved identifying entities 
based on the elicited functional requirements, defining their 
attributes, establishing relationships between these entities, and 
determining their cardinalities, resulting in the development of an 
entity-relationship diagram. 

Subsequently, the conceptual model was converted into a 
logical model, in which entities were transformed into relational 

tables, applying integrity constraints and normalization, as well as 
verifying the consistency of the model. The physical design was 
then implemented using the MySQL database management system, 
selected for its strong performance for the expected use cases, 
broad compatibility with the adopted programming language, ease 
of integration with libraries and applications, developer-friendly 
interface, free licensing, and the wide availability of support 
materials and documentation. 

4.2.2 Application Architecture Definition. The application 
specification was built based on a multi-layer client-server 
architecture, aiming to separate concerns, facilitate maintenance, 
and ensure scalability. The back-end, developed in Java using the 
Spring framework, was structured following the MSC (Model-
Service-Controller) pattern, as it promotes code modularity and 
isolates business logic [31]. This approach contributed to clearer 
system organization and facilitated unit and integration testing. 

Spring was chosen due to its maturity and support for modern 
web development practices, being widely adopted in the industry. 
The developed APIs follow RESTful principles, enabling 
communication with the front-end through standardized HTTP 
operations [34]. This strategy ensured application interoperability 
and facilitated future integration with other systems. The process 
prioritization logic used the Mergesort algorithm, whose O (n log 
n) complexity guarantees efficient performance even with large
data volumes [3]. The decision to perform the sorting on the back-
end aimed to optimize client memory and processing usage,
reducing interface rendering time and improving the user 
experience in limited network environments [33].

The front end was implemented using the Angular framework 
due to its robustness in creating modular interfaces, its support for 
reactivity, its seamless integration with REST APIs, and its 
comprehensive documentation base, which contributed to 
development efficiency [32]. Interface design was supported by 
Figma, which enabled rapid prototyping [35]. For implementation, 
the ngx-admin template was adopted, providing a solid foundation 
of prebuilt components compatible with various libraries, 
accelerating development and ensuring visual consistency [34]. 

Figure 1: Layered Application Architecture 

It is worth noting that the adopted architectural decisions 
allowed for a balance between performance, modularity, 
reusability, and testability. Moreover, the combination of Spring 
and Angular was selected because their architecture is considered 
extensible and suitable for agile development and maintenance 
[33]. This architectural cohesion also contributed to a shorter 
learning curve for new developers joining the project, streamlining 
onboarding and ensuring consistency in code contributions. 
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5 KnowEval 
The KnowEval tool is a solution developed to support KT 
evaluation. In addition, it systematizes knowledge within its 
database, which is composed of these types of processes. 
KnowEval is operated by two main types of stakeholders: the end 
user and the administrator. Figureௗ2 provides an overview of the 
interaction between these stakeholders and the tool, illustrating the 
flow of knowledge systematization performed by the administrator 
and the user’s journey through variable selection, process choice, 
and the conduction of KT evaluation based on the detailed process 
description. 

Figure 2: Overview of KnowEval 

The perspectives of the specific roles and journeys of the end 
user and the administrator are detailed in Sectionsௗ5.2 andௗ5.3, 
respectively. It is important to emphasize that the tool does not 
automate KT evaluation; rather, it guides the user in selecting the 
process most appropriate for their context. Furthermore, the chosen 
process is composed of essential elements identified during the 
requirements elicitation phase. 

5.1 Requirements Analysis 
The structure and functionalities of the tool were based on 
requirements elicited through an exploratory literature review [10] 
and interviews with industry professionals. This requirements 
elicitation identified a set of key elements present in KT evaluation 
processes described in the literature. It was observed that most of 
these processes share common elements considered essential for 
structuring KnowEval, namely: well-defined stages and activity 
flows; a set of indicators and metrics; supporting tools for data 
collection and measurement; and the involvement of different 
stakeholder profiles. 

In contrast, interviews 1  conducted in the industry revealed 
practical challenges. Professionals reported that the lack of 
systematized knowledge regarding KT evaluation has hindered its 
execution (as stated by Interviewee 2). Additionally, many KT 
evaluation processes found in the literature raise questions about 
their suitability to the specific application context. The 
interviewees described conducting KT evaluations in an ad hoc 

1 https://abrir.link/IZGTN  

manner; facing difficulties in defining appropriate indicators and 
metrics; and identifying measurement failures due to insufficient 
measurable data. Although the industry lacks a formalized KT 
evaluation structure, we observed that it has a minimal structure 
somewhat similar to that identified in the literature. 

Interviewee 2: “The data found in the literature is all scattered; 
I find it difficult to evaluate a KT process ad hoc. I wish to find a 
repository with all the necessary information for the evaluation”. 

In this context, we structured the KT evaluation processes 
obtained from the exploratory study based on the identified key 
elements. Subsequently, this dispersed knowledge was 
systematized and populated into the tool’s database. During the 
structuring activity, we also extracted from the processes the 
objectives, characteristics, or strategies guiding the original 
processes, which we termed variables. These variables are 
represented in the end-user input checklist (Interviewee 3). 

Interviewee 3: “We define the objective, the characteristics, or 
the information we want from that evaluation. This is the essential 
starting point for the KT evaluation”. 

Interviewee 1: “We do not have a defined process for evaluating 
the transfer. We search the literature or partner organizations for 
processes that aim to evaluate what we need, and we use them”. 

Additionally, we observed that processes addressing the greatest 
number of variables selected in the checklist tend to be more 
suitable for the end-user’s application environment (according to 
Interviewee 1). Once located, this process is adopted. Thus, 
KnowEval (i) receives a set of variables as input data; (ii) 
systematizes the knowledge and searches the repository for KT 
evaluation processes, representing the processing via the database; 
and (iii) provides in the ranking a support mechanism for the end-
user to choose a process, presented through graphical and textual 
representations detailing the key elements of the original process. 

These requirements were validated without adjustment by the 
professionals experienced in KT evaluation (the interviewees), who 
confirmed that the tool satisfactorily met their needs. Subsequently, 
an entity-relationship model was constructed, defining the 
following entities: stakeholder (end-user), administrator (user with 
permission to manage the information available in the tool), process 
(set of information about the process), and alternative (input 
variables to locate a process). The resulting logical model was 
implemented in a MySQL database with version control managed 
via Flyway and connectivity to the back-end developed in 
SpringBoot. Finally, the main interfaces of the application were 
validated. 

5.2 User Journey 
KnowEval is a web-based tool designed to serve both specialist 
professionals and users with limited knowledge about KT 
evaluation. The user profiles encompass a wide range of 
organizational hierarchical levels, including directors, managers, 
analysts, technicians, among others, owing to its intuitive interface 
and the step-by-step guidance incorporated within the tool itself. 
Built from this perspective, the tool features a clear, intuitive, and 
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user-centered interface aimed at ensuring ease of use and smooth 
navigation. The end user, who is responsible for conducting the 
KT evaluation, has access to three main interfaces: checklist, 
ranking, and processes. 

In the checklist interface (Figure 3), the user is required to 
select options that represent the types of organizational data 
available or the kind of information they wish to consider in 
their evaluation context. The checklist is composed of 
strategic characteristics relevant to this type of evaluation, 
derived from processes identified in the literature, such as: 
knowledge nature (tacit, explicit, tacit and explicit, social, 
declarative, procedural); environment (inter-organizational 
or intra-organizational); organization type (public, private, 
research institution, startups); tools for data collection and 
measurement (questionnaires, interviews, workshops, 
evaluation indices, mathematical calculations); organization 
size (small, medium, large); type of artifact generated (report, 
theoretical model, recommendations, graphical representations); 
and timing of the evaluation execution (beginning, middle, or 
end). 

Figure 3: KnowEval Checklist Interface 

After submitting their selection in the checklist, the user is 
redirected to the ranking interface (Figure 4), where the three 
processes that match the highest number of selected alternatives are 
displayed, along with their respective coverage percentages. 
Although a higher percentage generally suggests a more suitable 
process for the given context, the user retains full autonomy to 
select the process they deem most appropriate for conducting the 
KT evaluation. 

Figure 4: Process Ranking Interface 

In the process interface (Figure 5), the user gains detailed access 
to the process selected in the ranking. The tool provides a step-by-
step guide to support the user throughout the KT evaluation, based 
on the key elements identified in the requirements elicitation. 
Accordingly, the document 2 structure includes a graphical 
representation of the selected process and a brief description of 
each element and its associated activities. 

2 Demonstration of the Process Detailing: https://abrir.link/dEkOb  

Figure 5: Process Document Description 

By offering this level of support, the tool not only facilitates the 
evaluation process but also empowers users to make informed 
decisions based on the results obtained. This contributes to 
effective KM and fosters the continuous improvement of 
organizational processes. 

5.3 Tool Management 
The KnowEval administrator (KTadmin) plays a fundamental role 
in the operationalization of the tool, being responsible for the 
management and maintenance of the tool’s database. Thus, the 
administrator has access to a menu with two main functions: 
management of the processes and management of the checklist 
variables. The main interface for this user is represented by a list of 
stored processes, displaying essential information such as 
identifier, name, and description (Figure 6). To ensure consistency 
and facilitate navigation and information retrieval, it is 
recommended that process names be standardized, and descriptions 
be clear, concise, and purpose-driven, aligned with the evaluative 
intent of each process. 

The management of checklist alternatives is essential to the 
effectiveness of the tool in recommending evaluation processes that 
are aligned with the user's context. Additionally, the administrator 
contributes to structuring and registering the descriptive elements 
of each process. KnowEval architecture supports dynamic 
expansion of the database, allowing the insertion of new checklist 
characteristics or their categorization as the complexity and 
diversity of evaluation contexts become more apparent. 

Figure 6: Process Management Interface 

The management of KnowEval directly contributes to its 
flexibility and scalability, enabling the continuous evolution of its 
process repository. Moreover, by promoting centralized data 
management, it is possible to ensure the integrity and currency of 
the tool, as well as to guarantee that the recommended processes 
remain relevant and contextually appropriate. 
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6 Evaluation 
The evaluation of KnowEval was designed to verify its 
effectiveness in supporting the assessment of KT within 
organizational contexts, with particular emphasis on software 
development environments. To this end, a qualitative analysis was 
carried out based on feedback collected from the interviewees who 
contributed to the requirements elicitation process, namely two 
software developers and one researcher with expertise in KT and 
empirical software engineering. 

The evaluation of the tool focused on two criteria: (i) the utility 
of the tool in supporting decision‑making related to KT evaluation 
processes, and (ii) the usability of the interface for both categories 
of users. Accordingly, the utility criterion sought to determine 
whether the features offered by KnowEval effectively contribute to 
reducing subjectivity and adding value to the KT evaluation 
activities performed by users. The usability criterion, in turn, was 
employed to assess the ease of navigation, with the objective of 
ensuring that KnowEval does not require excessive learning effort 
and can be used by individuals with limited prior experience in this 
type of tool. 

For this purpose, each participant was individually presented 
with a hypothetical scenario that allowed them to navigate through 
the stages of the tool designed to support the evaluation of KT. 
Initially, the participants accessed the checklist screen, that is, they 
randomly selected input variables, namely: organization size, 
influencing factor, generated artifact, context, indicator, and 
measurement tool. Subsequently, they navigated through the 
process‑ranking screen, where they selected a KT evaluation 
process of their choice, and then proceeded to review the detailed 
description of the process in the document. The participants were 
invited to record, under each criterion, their perceptions regarding 
the checklist, the process ranking, and the process detailing. Figure 
7 presents the variables selected by each participant in the 
hypothetical scenario, along with some of the participants’ 
perceptions of KnowEval. 

Figure 7: Overview of the KnowEval Evaluation 

In terms of utility, the developers emphasized the tool's 
applicability within software companies, highlighting its relevance 
in projects with high developer turnover; in contexts involving 
project transitions, where KT actions must be systematized; and in 

scenarios that require justification of KT, such as onboarding new 
team members. The researcher, in turn, underscored the 
formalization of practices enabled using KnowEval, as well as the 
variable-process matching mechanism, which has the potential to 
reduce the subjectivity in selecting KT evaluation methods. 

Regarding usability, all evaluators praised the intuitive 
interface, the clear integration flow, and the accessible language. 
The smooth navigation between the main screens of the tool was 
found to be understandable even for a developer with limited 
professional experience. Finally, all evaluators considered 
KnowEval to be an innovative and promising contribution to 
software engineering, as it succeeds in preliminarily systematizing 
KT knowledge, thereby reducing the effort and rework for 
professionals who are required to conduct KT evaluations in 
addition to their core responsibilities. 

7 Threats to Validity and Limitations 
Despite the positive results obtained from the evaluation of 
KnowEval, it is important to acknowledge certain limitations, 
namely: (i) the quantitatively limited sample size, which allowed 
for the extraction of relevant insights but lacks broader evaluative 
scope across real‑world scenarios; (ii) the evaluation criteria, which 
need to be expanded to yield more robust insights into the tool’s 
overall quality; and (iii) the KnowEval database, which, although 
sufficient for initial testing, requires expansion to enhance the 
systematization of knowledge. 

8 Final Considerations 
KnowEval seeks to minimize the challenges faced by stakeholders 
in the post‑mortem analysis of KT processes. In this regard, the tool 
not only supports KT evaluation but also systematizes knowledge 
on the subject, which is currently scattered throughout the 
literature; provides decision‑support mechanisms that optimize 
user activities; transcends purely conceptual solutions through its 
operational applicability; and establishes acceptable parameters for 
practical adoption in real‑world environments, as evidenced by its 
promising validation. 

In the future, KnowEval will undergo further refinement to 
address its current limitations, including the development of a user 
authentication environment to enable response history tracking, as 
well as the construction of a geographic support network aimed at 
generating insights into the collaborative practice of KT 
evaluation. 

ARTIFACT AVAILABILITY
The supplementary material is available through the user interface 
[38], the administrator interface [39], and the API [40]. The tool is 
released under the MIT License [36]. 
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