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Abstract: Despite the value of QFD (Quality Function Deployment), it has been applied to individual
industries, or only to large companies with sufficient QFD-related human resources and sufficient
financial resources. Most SMEs, which account for 80% of the world economy, have not been able to
benefit from QFD, the tool designed to revamp the growth, due to the lack of financial and human
resources to implement QFD and Kano Model. This paper is brought to assess the effectiveness of
Kano-QFD approach for technology-based SMEs through the transfer intention model. In order to
verify the effectiveness of the above approach, 860 technology-based SMEs in their establishment
3–7 years are researched for the learning transfer intention after the completion of Kano QFD education
and training program. The results of this study are that the perceived content validity has the direct
effect on learning transfer intention simultaneously with the partial mediating effect through the
self-efficacy factor. The learner readiness does not directly influence the learning transfer intention and
the self-efficacy completely mediates the learner readiness and the transfer intention. This research
contributes to providing critical implications for the educators and training planners in in private
sector as well as policy makers of technology-based SMEs in the public sector.

Keywords: new technology-based firms (NTBFs); quality function deployment; effectiveness of
Kano QFD; transfer intension; training performance; learner readiness; perceived content validity;
self-efficacy; SMEs

1. Introduction

Small and medium-sized enterprises (SMEs) are the backbone of the economy in most countries [1]
and account for 80% of the world economy [2]. Many scholars and government officials around the
world recognize that most of the newly created jobs are from entrepreneurial startup companies rather
than large companies. The phenomenal growth of mobile platforms and new ICT technologies that
we observe today have strong venture capital characteristics, supported intensively by the venture
capital industry [3,4]. Technology entrepreneurial firms, such as technology-based SMEs 3–7 years
since their inceptions, contribute to new growth dynamics in the country, boost the direct and indirect
employment, and enable wealth creation and the sophistication of local industries [5–7].

The growth outlook for SMEs, however, is not encouraging. According to the survey conducted
by the Government of Korea, the average-based sales and net income tend to remain stagnant in
technology-based SMEs 3–7 years after their birth [8]. The survival rate at their third year of Korean
companies is inferior to those of developed countries [9]. The Government of Korea has initiated variety
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of support programs for years to increase the competitiveness and survival rate of the technology-based
SMEs, whose results prove rather dismal. The survival rate of the companies lowered even further,
and the growth potential of the companies has no significant impact [10]. There emerges the strong
need for specially designed programs for technology-based SMEs in 3–7 years to unlock the growth
potentials and deal with stagnant net incomes in the grand vision to drive economic and national
growth with highly competitive enterprises.

The goal of QFD is to achieve more profitability by systematically integrating customer needs
identified to achieve customer satisfaction into the product or service development processes [11].
This makes QFD recognized as a convenient product development method that can maximize customer
satisfaction [12,13]. In particular, the first advantages of QFD are that it enables an organization to
form a culture that focuses on “quality of product or service” and “customer” [14]. Second, it enables
us to accurately understand consumer needs, which are important issues for the success of companies
in the era of the Industry 4.0. Third, QFD has the advantage of connecting consumers’ needs effectively
with products or services, so this will lead directly to the improved competitiveness of the company.

Looking at these merits of QFD, it is logically ideal to apply OFD as a government funded support
program to such technology-based SMEs in the crisis of stagnating sales and net incomes without
ample resources at their disposable. Systematically integrating the needs of consumers in the design of
products is a paramount focus for the companies of any sizes, but more critical to especially small and
medium-sized enterprises (SMEs) without sufficient technical means and resources [1]. The heart of
QFD is in the integration of marketing, design technology, and manufacturing function in the process
of designing a product to reflect customer needs and preferences [15]. In this vein, QFD can be easily fit
for SMEs where small number of talent teams across marketing, technology design, and manufacturing
work closely together. QFD, however, requires sophisticated processes and qualified professionals to
proceed, which prevent SMEs in limited financial and human resources from considering implementing
QFD and Kano Model. [16].

Against this background, in this study, we present an education and training program that
can comprehensively incorporate QFD, that has been used only for individual companies of some
industries, into technology-based SMEs of various industries. This program will be leveraged as a
one of measures to solve the sales and net profits stagnation of technology-based SMEs in 3–7 years
of establishment in the stage of the initial growth period of companies. We research to prove the
effectiveness of these programs. In order to verify the effectiveness of the program, we would like to
investigate the factors that influence the learning transfer intention and its path structure as well as the
actual application of the learning to the field by the employees who participated in the trainings.

Tai [17] argued that the effectiveness of education and training is measured as the degree to which
the purpose of education and training is achieved. The concept of education and training program
evaluation is to present the information needed to improve the education and training program,
to decide whether the program is sustainable or not and to indicate the extent to which relevant
departments contribute to the organization’s goals and objectives, while justifying the feasibility of the
education and training program [18,19]. Therefore, in order to investigate the validity of the Kano
QFD-based training program for enhancing the competitiveness of technology-based SMEs more
than three years and less than seven years old, we apply conventional educational training effect
measurement model and its measurement method.

Many prior studies support Kirkpatrick’s hierarchical model as an evaluation method for education
and training [17,20–23]. In Kirkpatrick’s hierarchical education performance model, positive reactions
and learning outcomes of education and training participants, changes in behavior due to the results
of education and training, and job-related progress improvements can be expected when education
and training programs are well-designed and well-administered. However, participant attitudes,
interests, values, and expectations can undermine or enhance the effectiveness of education and training.
Determining the characteristics of a particular individual that influences the effectiveness of education
and training is very important when we want to find out how to increase the behavioral changes
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and the potential for performance gains from participating in educational training programs [23].
Therefore, this study focuses on the personal characteristics of education and training participants
that influence the effectiveness of education and training, and in particular the learning transfer effect,
which examines whether or not there is an intention to incorporate what has been obtained through
education and training into the field.

The concept of learning transfer intention was first mentioned in the study by Magjuka and
Baldwin [24]. They exploited the transfer intention in the concept of replacing an existing transfer
motivation without the special definition for it. Also, Foxon [25] has played an important role in
forming the concept of transfer intention. He presented through the model that the intention of
transfer was the starting point just before starting the first step of transfer by subdividing the process of
transfer of education and training. Intention is defined academically as “reflecting the cognition of an
individual’s will to perform a given action”. The behavioral intention is the closest distance when the
actual behavior is expressed in Ajzen’s planned behavior theory [26], which is the typical in the field of
psychological behavior, and it is treated as an important factor for predicting the actual behavior.

The three types proposed by Baldwin and Ford [27] have been accepted as the most influential
conceptual models to date as factors affecting the learning transfer intention [28]. The three factors are
classified into trainee characteristics, training design, and work environment. This study is aimed at
employees who participated in the training courses of this program to verify the effectiveness of the
program that can be comprehensively applied into technology-based SMEs of various industries in
order to enhance the competitiveness of them and so only trainee characteristics and training design
among the three types of Baldwin and Ford [27] were selected. Work environment will be dealt with in
the subsequent studies, and the limitations of the studies will be mentioned. The comprehensive QFD
effectiveness studies do not exist to the best of the authors’ knowledge. This research is to empirically
prove the effectiveness of QFD with the large number of CEOs as the actual trainee in their respective
companies, which differentiate from most previous studies done in a single industry or in the case
study approach [29,30]. Christiano et al. [31] also pointed out that only the use status of QFD was
described in the survey results of the Japan Quality Control Association, and no information was
provided regarding the effectiveness of QFD. In other words, we present a QFD program method to
help improve the competitiveness of technology-based SMEs more than three years and less than
seven years old in various industries, while QFD has been traditionally used mainly within individual
industries, and we verify the effectiveness of QFD instead of just a QFD case study. The second
differentiation is to provide the theoretical basis on how to practically support technology-based SMEs
in 3~7 years after the foundation for improving their competitiveness in addition to financial support
through this empirical verification research. In doing so, this study offers real world examples of
Kano-QFD effectiveness at large scale, which enriches the Kano-QFD researches. Studying SMEs,
which are underserved in Kano-QFD studies, is an additional theoretical contribution of this paper.
This research would be a great contribution to present alternatives to the current policy making for
policy makers and specialists in relevant organizations by investigating the validity of the Kano QFD
training program, designed to solve the stagnant sales and net profit of 3–7-year-old technology-based
SMEs, which is expected to enhance the effectiveness of government’s technology-based SMEs support
project as well.

2. Theory and Hypotheses

2.1. QFD and Kano Model

QFD (Quality Function Deployment) is a holistic concept that translates customer needs into
appropriate technical requirements and provides each step method for production and development of
each product, thus the whole department is to cooperate closely, such as marketing strategy, planning,
product design, engineering, product development, and sales department, etc. [30]. There is also a
definition [32] that “QFD is a method for an organization to predict customer needs, prioritize them,
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and to effectively embody the products or services which would be provided to the end consumer.
Bicknell and Bicknell [33] defined QFD as “a systematic approach that measures customer needs using
objective and quantified methods and translates them into product and process factors that can be
unambiguously identified.”

“Quality” in “Quality Function Deployment” means quality, features, or attributes of a product,
“function” means a function or mechanization, and “deployment” means diffusion, development,
deployment, or evolution [34].

According to Runte [35], “quality” is used to mean “attributes”, and the attributes that are the
most important are investigated first and are the basis for other attributes are the attributes requested
by customers among the attributes that appear in QFD. “Function” means “various functions within
an organization”; for example, it is a function of a subordinate organization such as marketing,
engineering, manufacturing, and purchasing part that forms and implements quality of products.
“Development” means “to put or distribute widely for future use”, and technically it can be used in a
narrower sense. It is said that a selected portion of the vertical attributes of the first matrix of the QFD
called the House of Quality is used as the input element for the second matrix, the part of the vertical
attribute, which is partly attributed to the second matrix and is used as the input element of the next
matrix. In this way, the fact that QFD data are applied to both functions of the organization through
the QFD process is said to be “deployed”.

Thus, QFD is created to connect design, development, engineering, marketing, manufacturing,
services, and other organizational functions with the desired quality of the customer’s expectations
through a systematic arrangement that seeks to mitigate the growing demand differences between
producers and users in the process of manufacturing and business development [36].

Recently, QFD has been very closely associated with concurrent engineering and Lean Production,
which emphasizes product quality and innovation [37,38].

According to Tan and Shen [39], QFD was invented and presented as a quality technique in 1966
by Yoji Akao in Japan. QFD was applied for the first time in 1972 at Mitsubishi Heavy Industries’ Kobe
shipyard when making deep-sea fishing boats [40], and Toyota Motor Corporation in 1975 has begun
to apply it to the automobile industry, beginning to be applied to all industries.

QFD has been introduced by global companies such as Ford, GM, Hewlett Packard, AT&T, and ITT
in the United States since the mid-1980s, with great success, and it was mainly used in the field of
manufacturing, but gradually the scope of application has been expanded and applied not only to
industry but also to the fields of administration and services [41].

Regarding the effect of introducing QFD, Toyota Motor Corporation has reflected the needs of
various customers in its products, and since 1984, Toyota’s pre-mass injection cost has been 61%
compared to 1977, which was the time before the introduction of QFD. It was found that the input
cost before mass production was reduced by 61% compared to 1977, which was the time before the
introduction of QFD, the time until market shipment was shortened to about one-third, and the product
quality was improved [30].

The QFD and Kano Model are complex and require professionals to run them, so they have been
done by large companies with resources and qualified professionals [16]. Cristiano et al. [31] reports
that 30% of the 400 companies selected by the supporting members of the Japanese Union of Scientists
and Engineers responded to the e-mail survey and it takes a meaningful period of six years for them to
settle QFD in their organization, taking two years to systematize this. They also explain that the most
important impediment to performing QFD is the ability to capture and understand customer needs
and complete a large QFD matrix.

Looking at the current situation of QFD utilization through open literature, it has been used in
various fields and industries such as construction, communication, aircraft, horticulture, clothing,
medical service, food, library, university education, milk, postal service, petrochemistry, VR/AR,
Mobile-Government Service, Logistics Service, Tire, and IOT. Also, it can be confirmed that QFD is
applied from various countries such as the United States, South Korea, Italy, China, Pakistan, United
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Kingdom, Spain, Indonesia, India, Iran, The Netherlands, UAE, and Turkey through the literature.
An average of approximately 350 documents has been published annually from 2015 to 2020 when
searching the number of documents such as cases utilizing QFD through Web of Science, Elsevier,
Scopus, etc.

Sharma et al. [42] investigated 400 documents with a QFD theme applied from 1988 to 2006 and
divided them into the categorical functional fields of QFD and the pure QFD (pure QFD) research field.
The categorical functional fields are categorized into primary, secondary, and tertiary. The primary
functional fields consisted of product development, customer requirement analysis, and quality
management system. The secondary functional fields are concurrent engineering, management science,
planning, operational research, education, software, and specialized systems fields such as artificial
intelligence (AI), artificial neural networks (ANN), and fuzzy logic. The tertiary fields are further
expanded by the application of QFD, for example, in the areas of construction and housing, cost,
environment, decision making, and services sector application.

Looking at the literature on the shortcomings of QFD, four issues can be summarized [43]. The first
is that traditional QFD cannot be used when multi-criteria considerations are needed [44]. The second is
that using customer’s terminology leads to ambiguity and inaccurate characteristics, raising questions
about the validity of QFD results [45,46]. Thirdly, QFD is mainly useful only for new products and is
not well utilized for improving existing products [47,48]. Fourth, QFD is complex and very difficult to
perform while analysis of the data is performed from a subjective point of view; thus, results are lacking
in consistency, leading to the concerns on the vague relationship displayed between customer needs
(Whats) and product specifications (Hows) [46,49,50]. The advanced models developed to solve the
limitations of traditional QFD have been proposed such as Fussy QFD, Kano-based QFD, AHP QFD,
ANP QFD, Project QFD, and TQFD [51].

The quality research section of the Japan Quality Control Association conducted the most extensive
survey on the actual state of QFD use among Japanese companies Also, in 1986 [52,53], the survey
was conducted by e-mail to more than 400 companies in Japan selected by the supporting members of
the Japanese Union of Scientists and Engineers (JUSE). According to the survey results, 30% of the
respondents applied QFD widely to multiple products, and the House of Quality was the most used
matrix. However, the results of the study only described the use situation of QFD and did not provide
any information about the effectiveness of QFD [41].

In addition, there is a limit to how best practice research remains in the country, mainly to case
studies and research studies [41] while QFD has been used extensively in a variety of industries
worldwide [29,30]. Franceschini and Terzago [54] also points out that the effectiveness of training
courses is not handled, only staying in case studies despite the new approach to applying QFD to
industrial training courses. An analysis of prior research shows that QFD is applied to various fields,
such as the manufacturing industry, service industry, and even public services, but most of the studies
are limited to cases in an individual industry. In addition, few studies have tried to analyze the
feasibility of application results and only presented application cases of QFD. This research verifies
the effectiveness of QFD after applying it comprehensively to the technology-based SMEs in various
industries in order to overcome the limitation [41,54] of the verification absence of the effectiveness
of QFD, which differentiated this paper from the existing studies focusing on only a case of the
single industry.

Traditional QFD analysis has been a difficult problem to understand accurately for customer
needs [55] as explained on the shortcomings of QFD [43]. Researchers have combined QFD with
Kano’s Model for customer satisfaction over the years in order to accurately understand customer
requirements [36,56–59]. Kano Model is a Customer Satisfaction measurement model studied by
Noriaki Kano of Tokyo Rica University in Japan in 1984 [40].

The Kano Model has been applied to classify the characteristics of a product or service and used
as a way to satisfy the needs of its customers since being developed by Kano and his colleagues [60].
The Kano Model has also been widely applied in several industries with an effective tool for examining
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customer preferences [61]. Lee et al. [62] applied the Kano Model to QFD to confirm the needs of
consumers. Shen et al. [63] insist on a customer delight element to provide an innovative product
that brings higher consumer satisfaction than the competitor while presenting an innovative product
development process and on applying the Kano Model utilizing questionnaire in the QFD process.

In this study, the QFD training program is enabled for technology-based SMEs to confirm their
customers’ needs and lead to sales expansion because the Kano Model is used when investigating
customer requirements. They can find the customer delight factor, that is, the attractive quality factor,
so that the technology-based SMEs can have a competitive advantage with their competitor in the
market through the Kano Model, and gain the market share more than the competitor. The reason that
the customer delight factor is important for the technology-based SMEs is that they lack resources;
not only human resources but also brand power compared to their competitors. Those customer
delight factors generate an effect of impressing a customer and attracting another customer by the
customer when the firm penetrates into the market. Therefore, it becomes possible to outperform
competitors and survive in the market when factors of customer delight are dissolved in products
or services.

2.2. Application QFD for SMEs

As stated by the European Commission [64], SMEs are companies that employ less than
250 employees and of which the annual turnover is less than 50 million euros or of which the
total assets are less than 43 million euros. The definition of SMEs in South Korea is that SMEs
require maximally 109 million euros or less average sales or annual sales depending on the type
of industry for enterprises that conduct business for the purpose of profit, and total assets without
industry classification must be less than 364.9 euros as stated by Framework Act on Small and Medium
Enterprises Article 2 Paragraph 1 Item 1 [65]. It is about double the turnover and about eight times the
total assets, compared to European standards.

SMEs are the backbone of the economy in most countries. In addition, systematically integrating
the needs of consumers in the design of products is an important issue for all industries, especially
SMEs with insufficient technical means and resources [1]. According to Zhou et al. [16], most SMEs,
which account for 80% of the global economy [2], have insufficient financial resources and experts
who carry out QFD and Kano Model in them, so there is a limit to applying it to them. Therefore,
they propose to convert and use Customer Requirement (CRs) in a way called Customer Requirement
Information (CRIs) for easy and proper application to SMEs. However, if an expert who is basically
familiar with the basic structure of QFD does not work for SMEs, QFD cannot be utilized even if the
customer’s requirements are simply converted into customer requirement information.

There are relatively few studies applying QFD to SMEs. A total of almost 50 journal papers from
2001 to 2019 have been published when the QFD and SMEs are commonly searched and displayed
documents that utilize QFD for SMEs through the Web of Science, Elsevier, Scopus, etc. This is a very
small number when compared with the publication of more than 350 QFD-related studies each year.
In addition, cases of SMEs in India, China, Malaysia, Singapore, and Hong Kong, which are mainly in
Asia, have been announced.

Rozar et al. [66] applied QFD to promote Green Supply Chain Management and applied it to
Malaysian SMEs for Sustainability performance approach, and O’Gorman et al. [67] applied QFD for
the design and manufacture of innovative hybrid doors for SMEs. Hsu et al. [68] applied QFD to
SMEs to overcome the limitations that SMEs have shortages of resources in most cases (unlike large
enterprises, as successful sustainable enterprises) and to search for Balanced scorecard factors that meet
sustainability development requirements through using QFD and fuzzy MADM (Multiple Attribute
Decision-Making). QFD was applied to the e-business planning system for SMEs in the research of Tan
et al. [69], and Barad and Gien [70] utilized QFD as a tool to help priority selection of SMEs to improve
their performance.
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Looking at the above literature comprehensively, the papers that apply QFD to SMEs are mainly
the case studies where they are limited in each industry, as are the cases with the existing QFD
researches. Especially, there is a tendency to concentrate on sustainable enterprises and supply chain
management. However, there is no research that presents a QFD utilization method that is structured
to suit SMEs and early technology-based SMEs or that should be used in common with various types
of SMEs and early technology-based SMEs.

In this research, one QFD professional coach is arranged per early technology-based SMEs in order
to solve the problem that QFD is complicated and difficult, which has been pointed out as a limitation
point in applying QFD to SMEs in the previous research. Also, we utilize Kano-based QFD to improve
the ambiguity of customer requirements priority accuracy. Moreover, we verify the effectiveness of the
Kano QFD training program applicable to early technology-based SMEs that can be used not only in
one industrial field but also in various industrial fields.

2.3. Effectiveness of Training Program

Tai [17] argued that the effectiveness of training was the extent to which the purpose of training
was achieved. The concept of training program evaluation is to present the information necessary to
improve the training program, to decide whether the program is sustainable, to show how the relevant
departments contribute to the organization’s goals and objectives, and to justify the feasibility of the
training program [18,19]. Based on these theoretical backgrounds, we apply a model that measures the
effect of training to verify the effectiveness of the Kano QFD program applied to early technology-based
SMEs in this study.

Training effectiveness is usually determined by some combination of categories presented in
Kirkpatrick’s [71] hierarchical model of training outcomes [23]. The Kirkpatrick model consists of
four stages. Reaction assessment, which is the first step, is a measure of the degree of reaction of the
program content and the training course of the people participating in the curriculum. Also, it aims to
measure the satisfaction of participants through the step, which is “reaction evaluation” to investigate
for lecture evaluation and course summary at educational sites. This step consists of evaluation items
for correcting and supplementing educational process and operational problems rather than evaluating
the effects and outcomes of education. The second evaluation of learning measures the change of the
learner’s attitude, the degree of knowledge acquired, and the degree of acquisition of technology as a
result of the curriculum. The third step evaluation is a behavior evaluation, which is an evaluation of
whether or not what the participants learned through the training process caused a change in the actual
execution of duties, and usually the in-service applicability is evaluated. The final fourth step is to
evaluate the results and whether there are any specific improvements to the individual or organization.
For example, it evaluates substantial changes such as sales increase, cost reduction, productivity
improvement, and profit increase. Reaction evaluation, learning evaluation, and behavior evaluation
is an assessment of an individual who has undergone a training course, and result evaluation is to
evaluate the effect of the results of the curriculum at the individual/organizational level on the business
performance [10,17,23].

Many prior studies support Kirkpatrick’s hierarchical model as an evaluation method for education
and training [17,20–23]. Although Alliger and Janek [72] criticized the suitability of relationships in
measuring the four-step Kirkpatrick model [17], the Kirkpatrick model is still a useful and valuable
method in evaluating the results of education and training [17,73–75].

Positive reactions and learning outcomes of participants, behavioral changes due to the results
of the training, and progress improvement outcomes related to work can be expected when the
training program is well designed and well-administered in Kirkpatrick’s hierarchical evaluation
model. However, the attitudes, interests, values, and expectations of participants can undermine or
enhance the effectiveness of training. Determining the characteristics of a particular individual that
affects the effectiveness of training is of great importance when we want to know how to increase the
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potential for behavioral changes and performance improvements that result from participating in a
training program [23].

Therefore, this study focuses on the personal characteristics of training participants that influence
the effectiveness of training, and in particular the learning transfer effect, which examines whether or
not there is an intention to apply what has been obtained through the training into the field.

2.4. Learning Transfer Intention Model

The term “Learning transfer” was started in the concept of “transfer” in the 1910s and has been
used as various terms such as education transfer and training transfer [76]. Many researchers have
argued that “Motivation to Transfer” is one of the important factors that explain the learning transfer,
and that it is an essential element in the process of training transfer [27,77,78]. Studies on the motives
for transfer have been conducted continuously rather than studies on transfer intentions.

Motivation to Transfer is defined as the desire of learners or trainees to apply what they have
learned through education and training to the field of work [23]. Yamnill and McLean [79] define
transfer motivation as a participant’s hope for using the knowledge and skills learned in the company
training program on the job site. It may also define a transfer motivation as the intended effort to
utilize the skills and knowledge learned through training in the field of actual work [80].

These definitions are expressed in a desire, hope, intended effort to emphasize the willingness
of the learner. The concept of motivation to transfer has begun to be noticed in attempts to evaluate
the effectiveness of training, and Kirkpatrick’s four-level evaluation model has emerged and has
been gradually materialized. The performance of training consists of reactions, learning, behaviors,
and outcomes according to a Kirkpatrick’s study [81], and the concept closely related to learning
transfer among these is the behavior evaluation corresponding to the third step [76].

Rowold [82] argued that a participation in training will improve job outcomes in the future if
learners are motivated to apply the content of the training to their work when they enter their work
environment. Intention in the transfer intention means “the idea or plan to do what you want to
do, or what you want to attempt,” and is treated as an important factor in the academic domain of
consumer behavior. Academically, it is defined as “reflecting the cognition of an individual’s will
to perform a given action” [76]. The behavioral intention when the actual behavior is expressed is
treated as an important factor that predicts the actual behavior in the closest distance according to the
representative theoretical planned behavior theory [26] in the field of psychological behavior [76].

The three types proposed by Baldwin and Ford [27] have been accepted as the most influential
conceptual models to date as factors affecting the transfer intention. [28]. Three factors are classified
into learner characteristic factors, training design factors, and work environment factors. This model
includes various variables compared to the Holton model [83], and is used by many researchers [84].

In this study, we target CEOs or employees of 3–7-year-old technology-based SMEs who have
participated in the Product Improvement Academy under the control of Ministry of SMEs and Startups
of the South Korean government ministry in charge of SMEs and Korea Institute of Startup and
Entrepreneurship Development of its affiliated organization. The learner characteristics factor and the
design factor of training are selected as the two factors of the transfer intention impact factors among
the three types proposed by Baldwin and Ford [27] in consideration of the peculiarity of this program.

Regarding the business environment factor, it is very difficult to select the measurement question,
considering that the type of industry is different for each learner and the number of years since its
foundation is different. So, we decided to mention it as the limits and the subsequent research in this
study. We investigate the attitudes of learners to tackle learning as their readiness, that is, their motives
and expectations for learner’s characteristic factors. Based on these theoretical foundations, the first
hypothesis is set as follows.

Hypothesis 1 (H1). A learner’s readiness has effects on transfer intention.
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Self-efficacy, which is performance self-efficacy that gained from one’s experience and surrounding
feedback in relation to learning transfer ability, and the perceived content validity has the mediating
effect on motivation to transfer in the learning transfer model of Kirwan and Birchall [85]. The term
“Self Efficacy” means trust in one’s ability, and is a concept developed by Bandura’s theory of social
learning [86]. Self-efficacy has been treated to be one of major factors in various research areas in terms
of that a person with a high perception of self-efficacy can perform better than someone with the same
level of knowledge and skill [84]. Therefore, the second hypothesis is set as follows.

Hypothesis 2 (H2). A learner’s readiness has effects on self-efficacy.

The learner readiness is expressed as a direct effect on the transfer motivation, that is, the transfer
intention, apart from self-efficacy in the model of Kirwan and Birchall [85], but the learner readiness
and self-efficacy are set as the factors that influence the transfer motivation in the same way from
the model of Holton III et al. [83]. Gegenfurtner et al. [78], in various studies investigating the
relationship between self-efficacy and transfer motivation, put the focus of self-efficacy on “learning
efficacy”, “computer efficacy”, and “general or execution self-efficacy”, but he emphasizes post-training
self-efficacy as the factor that most strongly explains the transfer motivation among them. Machin
and Fogarty [87] ascertained the direct relationship between self-efficacy and transfer after training.
It was Axtell et al. [88] and Al-Eisa et al. [89] who found that self-efficacy affects transfer intention in a
general sense [84]. Therefore, the third hypothesis is set as follows.

Hypothesis 3 (H3). A learner’s self-efficacy has effects on transfer intention.

There is insufficient empirical research to clarify what role the design factors of training play in
the transfer process [84,90]. However, we decide to select the perceived content validity as a training
design factor among the complicated factors of the learning transfer model of Kirwan and Birchall [85]
in this study. Therefore, the fourth and fifth hypotheses are set as follows.

Hypothesis 4 (H4). A perceived content validity has effects on transfer intention.

Hypothesis 5 (H5). A perceived content validity has effects on self-efficacy.

As described above, self-efficacy has a mediating effect on the relationship between the perceived
content validity and the motivation to transfer in the learning transfer model of Kirwan and Birchall [84,85].
We also select a self-efficacy as a mediating factor of learning transfer intention as in the study by Kirwan
and Birchall [85]. Therefore, the sixth and seventh hypotheses are set as follows.

Hypothesis 6 (H6). A self-efficacy has mediating effects on the relationship between learner readiness and
transfer intention.

Hypothesis 7 (H7). A self-efficacy has mediating effects on the relationship between perceived content validity
and transfer intention.

Figure 1 shows the above hypothesis as a theoretical model.
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Figure 1. A theoretical model.

3. Methods

3.1. Data Survey

To obtain survey materials for this research, we distributed a questionnaire immediately after
the training program to CEOs of SMEs, executives, and employees and utilize 860 copies of a
sincere response questionnaire available among the participants in the Academy for Improvement of
Products under the control of the Ministry of SMEs and Startups and Korea Institute of Start-up and
Entrepreneurship Development, which were enforced in Chungcheong provice, Kyungsang province,
Jeolla province, Gyeonggi province, and Seoul in Korea for 3–7-year-old technology-based SMEs from
19 May to 17 July 2017, from 21 May to 14 June 2018, and from 1 April to 27 June 2019. The reason
for gathering survey data on transfer intention immediately after training is based on the fact that
previous research considered that transfer intention had formed after training [76]. The range of
industries analyzed in this study includes craft and design, mechanical and materials, bio and medical,
energy and resources, electricity and electronics, information communication, and chemical fibers.

The operational definition of latent variable for this research is redefined according to the
characteristics of the technology-based SMEs by referring to the Hwang and Gu’s study [91] on the
difference in effects of leadership training program between hospital and firm.

For the definition of learner readiness, Kirwan and Birchall [85] defined it as “the degree to
which an individual was prepared to participate in training” based on Holton III et al.’s definition [83]
and offered as an example of a measurement item: “Before the training, I thought training contents
were suitable for the development of my work.” We define the learner readiness as “an attitude
that a training program would help the company grow and run its business,” referring to Kirwan
and Birchall‘s definition. The questionnaire items for measuring the variable are based on Hwang’s
learner readiness-related questionnaire items [92], which is also based on Holton II et al.’s model [75]
and modified to be suitable for 3–7-year-old technology-based SMEs. Also, three items are deleted
from the first items by the validity analysis and the reliability analysis, and six items suitable for the
measurement variables of the latent variables are selected and measured on the Likert 5-point scale.

Perceived content validity is defined as “recognition that program content is associated with
work” by Kirwan and Birchall’s model of learning transfer [85]. Therefore, the perceived content
validity of the training in this study is defined as “the degree to which the training content is relevant
to one’s work”. The questionnaire items for measuring the variable are based on Hwang’s perceived
content validity-related questionnaire items [92], which is also based on Holton II et al.’s model [75]
and modified to be suitable for 3–7-year-old technology-based SMEs. Also, seven items are deleted
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from the first 14 items by the validity analysis and the reliability analysis, and seven items suitable for
the measurement variables of the latent variables are selected and measured on the Likert 5-point scale.

In the study by Kirwan and Birch [85], self-efficacy was defined as “confidence brought about
from one’s own experience and surrounding feedback in relation to learning and transfer ability”.
Therefore, we follow the definition above and the questionnaire items for measuring the variable are
based on Hwang’s self-efficacy-related questionnaire items [92], which is also based on Holton II et al.’s
model [75], and modified to be suitable for 3–7-year-old technology-based SMEs. Also, three items,
as in the first entry, suitable for the measurement variables of the latent variables are selected through
the exploratory validity analysis and the reliability analysis and measured on the Likert 5-point scale.

When “Motivation to Transfer” is defined as the learner’s desire to transfer, the focus is not
supported solely on the zeal itself as the measurement variable. Many studies have introduced the
Expectancy Theory presented by Vroom [93] in conceptualizing motivation to transfer [78].

It has been evidenced to use the question “Using the skills learned in this training will improve
my work” in the questionnaire items for measuring motivation to transfer in the Noe’s study [94].
This questionnaire item means an item that implies the expectation of performance outcome that
performance leads to the outcome. In addition, perceptions related expectations, that is, questions
such as “how much can work ability be improved by utilizing the contents of training,” are used as a
questionnaire items for measuring motivation to transfer in Liebermann and Hoffmann’s research [95].
These assume higher levels of various expectations, higher aspiration for transition, that is, the linear
relationship between expectations and aspirations [84]. Gegenfurtner et al. [78] offer “learners’
aspirations and wills of transfer”, “self-efficacy”, “emotional state”, “awareness of usefulness”,
and “will of autonomous execution” through putting together measurement items from researchers
associated with transfer motivation.

Kirwan and Birchall [85] define the transfer intention in the model of learning transfer as “the
intent to continuously make efforts to apply educated skills and knowledge to the field”. There is
“I feel very good when I think about providing new lessons to my work” in the example question
item. We apply the definition of transfer intention in the model of learning transfer of Kirwan and
Birchall [85], that is, “the intent to continuously make efforts to apply educated skills and knowledge
to the field”.

The questionnaire items for measuring the variable are based on Hwang’s transfer intention-related
questionnaire items [92], which is also based on Holton II et al.’s model [75] and modified to be suitable
for 3–7-year-old technology-based SMEs. Also, four items suitable for the measurement variables of
the latent variables are selected through the exploratory validity analysis and the reliability analysis
and measured on the Likert 5-point scale.

Table 1 shows the demographic data of the samples. Table 1 shows that most of the participants
were males (77.9 %), aged between 40 to 49 years old (36.5%), Bachelor’s degree holders (61.0%),
CEO category (69.4%), Startup Experience less than four years (58%), and annual sales of less than
500 million won (64.1%).

3.2. Common Method Bias Solution

It is fundamental to design the study based on research intents and to measure the variables in a
robust way since it is unavoidable to measure latent variables in empirical studies. When a researcher
measures dependent variables as well as independent variables of the model with a common method
such as a survey, common method bias happens, which hampers the validity of the study. Common
method bias is referred to as the error that is attributable to respondents’ psychological intention of
being consistent and being socially good when answering the questionnaire, which uses the same
measurement tools and respondents to measure dependent variables and independent variables.
This bias may lead to distort the results of the study in such a way that the levels of relationships
among variables increase or decrease, driven by the lower validity of the constructs [96].
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Table 1. Overview of sample (N = 860).

Respondent Profile Numbers Percentage

Gender
Male 670 77.9

Female 190 22.1

Age

20 ∼ 29 years old 60 7.0
30 ∼ 39 years old 276 32.1
40 ∼ 49 years old 315 36.5
50 ∼ 59 years old 167 19.4

>60 years old 42 4.9

Education 1

High school graduate 51 5.9
Associate’s Degree 55 6.4
Bachelor’s degree 523 61.0
Master’s Degree 173 20.1
Doctor’s Degree 57 6.6

Position

CEO 596 69.4
Executives 82 9.5

Director 74 8.6
Manager 38 4.4

Assistant Manager 49 5.7
Team Member 21 2.4

Startup Experience

None 79 9.2
1 ∼ 2 years 28 3.3
3 ∼ 4 years 392 45.5
5 ∼ 6 years 295 34.3
>7 years 66 7.7

Area

Seoul 304 35.3
Gyeonggi, Gangwon 106 12.3

Daejeon, Chungcheong 109 12.7
Jeonju, Jeolla 129 15.0

Busan, Gyeongsang 212 24.7

Annual sales

<100 million won 206 24.0
100 million~500 million won 345 40.1

500 million~1 billion won 140 16.3
1 billion ∼ 1.5 billion won 68 7.9
1.5 billion ∼ 2 billion won 23 2.7
2 billion ∼ 2.5 billion won 21 2.4
2.5billion ∼ 3 billion won 12 1.4

>3 billion won 45 5.2

Sum 860 100.0
1 The educational background is 1 missing value and the total number of samples is 859.

It is not desirable, however, to avoid self-reporting surveys considering the merits of such
self-reporting tools. The best option to solve Common Method Bias can be to apply different
measurement methods for each variable as well as different respondents, which can be impractical
in the real world. More practically, the next alternatives lie in the processes of research design,
questionnaire design, and statistical analysis to manage common method bias [96].

Despite the risk of bias from self-reporting tools, there exist circumstances where self-reporting
questionnaire should be inevitably accepted. The first such case comes from the lines of sights from a
particular respondent following one’s past actions and one’s future intents as well. Second, we should
ask the respondents to answer self-reporting surveys when measuring one’s psychological status
such as attitudes towards jobs, motivation, tensions etc. Lastly, we can rely on self-reporting tools to
check respondents’ awareness of variables related to external environments [96,97]. Such scholars as
Campbell [98] and Spector [99] have raised fundamental questions about the validity of self-reporting
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tools, but others are in favor in the sense the validity of constructs from self-reporting questionnaire is
superior to other methods [96,100–104].

With an aim to reduce the common method bias from the self-reporting survey, this research has
taken several steps. First, we took ex ante remedies in the research design, questionnaire development,
and data collection to minimize the common method bias. In order to reduce the likelihood of the
consistency motive according to Peterson [105], we improved the brevity, relevance, clarity, specificity,
and objectivity of questions to the level possible.

Second, we deployed ex post remedy to test the confirmatory factor analysis (CFA), one of the
techniques for detecting multitrait-multimethod matrix (MTMM) following Campbell and Fiske [106]
since the variables in the research are latent. Campbell and Fiske [106] suggested that there exist errors
in the measurements that heterotrait–homomethod correlation is larger than heterotrait–heteromethod
correlation under the condition of convergent validity [96]. Thus, we reduced common method bias
among latent variables in the self-reporting survey by testing the convergent validity of CFA model.

4. Results

4.1. Verification of Validity and Reliability of Measurement Model

A confirmatory factor analysis is used for the validity analysis of the measurement model. The CFA
(confirmative factor analysis) can resolve the shortcomings of ERA (exploratory factor analysis) such
as the assumptions that all factors are not correlated in the case of orthogonal rotation, all factors are
correlated in the case of quadratic rotation, and all measurement variables are loaded on all factors.
In addition, it has the advantage of modeling researchers’ hypotheses about factor structures and
verifying whether or not the hypotheses are supported by actual data from the perspective of model’s
goodness-of-fit or suitability [107].

In addition, MTMM (multitrait–multimethod matrix), which measures multiple traits in multiple
methods is used to overcome the limitations of the measurement method of the survey in the statistical
analysis phase, by utilizing the CFA model as Campbell and Fiscke [106] argued. To confirm the
conditions for the validation test of latent variables, the Concept Reliability and AVE (Average Variance
Extract) is calculated, and Cronbach’s Alpha value is also calculated to confirm the reliability as shown
in Table 2.

Concentration or convergent validity is to assess “whether there is a relatively high correlation,
which is consistency, among the questions measured under the same concept”, and factor loading
values, or factor loading is reviewed first as the criteria for verification. Since Fornell et al. [108]
presented 0.7 and Bagozzi and Yi [109] presented 0.5 as a standardized loading value that shows factor
loading, at least 0.5 or more or 0.7 or more of factor loading is desirable [107].

Prior to the assessment of specific validity, the figures in the key GFI (goodness-of-fit) indices
for the component model at the bottom of Table 1 show that most conformity indices are relatively
good, since SRMR (= 0.037) is less than 0.05, GFI (= 0.914), IFI (= 0.954), and CFI (= 0.954) are more
than 0.9, and AGFI (0.890) is also close to 0.9. Therefore, it indicates that there is no problem with the
convergent or concentration validity.

As shown in Table 1, the factor loading of each latent variable is found to be 0.6 or higher.
Each latent variable in the measurement model has an AVE value of 0.6 or higher, and the value of
Construct Reliability, which is the result of Bootstrapping (the number of Bootstrap samples: 500) is
more than 0.8 indicating that there is the convergent or discriminant validity among the latent and the
measurement variables. In addition, since the Cronbach’s Alpha values that have been verified for
reliability are all 0.8 or higher, the measurement models of latent variables are highly reliable.
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Table 2. Latent variable confirmatory analysis and Cronbach’s alpha.

Latent
Variable Observed Variable Factor

Loading
Construct
Reliability AVE Cronbach’s

Alpha

Learner
Readiness

Learner Readiness 1 0.732

0.929 0.688 0.883

Learner Readiness 2 0.782

Learner Readiness 3 0.679

Learner Readiness 4 0.670

Learner Readiness 5 0.824

Learner Readiness 6 0.827

Perceived
Content
Validity

Perceived Content Validity 1 0.787

0.952 0.741 0.929

Perceived Content Validity 2 0.842

Perceived Content Validity 3 0.836

Perceived Content Validity 4 0.783

Perceived Content Validity 5 0.818

Perceived Content Validity 6 0.825

Perceived Content Validity 7 0.772

Self-Efficacy

Self-Efficacy 1 0.823

0.927 0.808 0.854Self-Efficacy 2 0.768

Self-Efficacy 3 0.853

Transfer
Intention

Transfer Intention 1 0.821

0.963 0.868 0.929
Transfer Intention 2 0.892

Transfer Intention 3 0.916

Transfer Intention 4 0.878

SRMR 1 = 0.037, GFI 2 = 0.914, IFI 3 = 0.954, AGFI 4 = 0.890, CFI 5 = 0.954
1 Standardized Root Mean squared Residual. 2 Goodness of Fit Index. 3 Incremental Fit Index. 4 Adjusted Goodness
of Fit Index. 5 Comparative Fit Index.

Table 3 is for the correlation coefficient matrix and discriminative validity among latent variables.
If the square root of AVE is greater than the correlation coefficient among the potential variables,
it is considered to have the discriminant validity [107]. In Table 2, for the matrix of latent variables’
correlation coefficient, the square root value of the average variance extracted (AVE) is greater than the
correlation coefficient among latent variables, indicating that there is a discriminant validity.

Table 3. Correlation analysis and discriminant validity.

Learner
Readiness

Perceived Content
Validity Self-Efficacy Square Root

of AVE

Learner Readiness 0.829
Perceived Content Validity 0.669 ** 0.861

Self-Efficacy 0.536 ** 0.561 ** 0.899
Transfer Intention 0.571 ** 0.783 ** 0.578 ** 0.932

*: p < 0.05, **: p < 0.01.

4.2. Hypothesis Verification

The structural equation model (SEM) is used to test the proposed hypothesis in this study.
SEM formalizes the structural relationship among causal variables in the area of interest as an item
of a series of linear equations. Also, it is called the causal model or covariance structure model [107].
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In order to obtain a solution, such as estimates of parameters included in the SEM and the associated
major statistics, the Analysis of Measurement Structures (AMOS) 23.0 software is applied.

First, looking at the goodness of fit of the optimal research model analyzed, the fitness criteria
are χ2/d.f. ≤ 2, SRMR ≤ 0.05, GFI ≥ 0.9, IFI ≥ 0.9, AGFI ≥ 0.9, and CFI ≥ 0.9 [107]. Correlation is
additionally set with reference to the modification indices (M.I.) in order to modify the structural
model that meets these criteria. The rules of model modification have made correlations between
measurement errors that belong to the same latent variable, or structural errors that have no causal
relationship between latent variables.

Goodness-of-fit indices of this modified structural model areχ2 = 301.506 (d.f. = 153), χ2/d.f. = 1.971,
SRMR = 0.031, GFI = 0.967, IFI = 0.988, AGFI = 0.955, CFI = 0.988, which satisfies the recommended
criteria, and does not cause any problem in analyzing the structural model. Table 4 shows the results
of the SEM analysis of the research model derived from this study.

Table 4. Path analysis of structural model and hypothesis verification.

Hypothesis Path SMC(R2)
Path

Coefficient
(C.R.)

Hypothesis
Verification

Hypos. 1 Learner readiness→ Transfer intention

0.659

0.020 reject
(0.378)

Hypos. 3 Self-efficacy→ Transfer intention 0.185 *** support
(5.014)

Hypos. 4 Perceived content validity→ Transfer
intention

0.662 *** support
(14.712)

Hypos. 2 Learner readiness→ Self-efficacy
0.377

0.352 *** support
(5.448)

Hypos. 5 Perceived content validity→ Self-efficacy 0.336 *** support
(7.206)

SRMR = 0.031 GFI = 0.967, IFI = 0.988, AGFI = 0.955, CFI = 0.988

***: p < 0.001, SMC: Squared Multiple Correlations, C.R.: Critical Ratio.

The result of structural model path analysis shows Squared Multiple Correlations (SMC) of
transfer intention, which is explained by learner readiness, perceived content validity, and self-efficacy,
is 65.9% and SMC of self-efficacy explained by learner readiness and perceived content validity is
37.7%. The result of structural model path analysis shows that the Critical Ratio value (0.378) is less
than 1.96 at 95% level as shown in Table 3, rejecting hypothesis 1 “Learner readiness has effects on
transfer intention”.

Hypothesis 2 “Learner readiness has effects on self-efficacy” is supported when the Critical Ratio
value is greater than the 95% level value of 1.96 (5.448) (p < 0.001). The correlation coefficient is 0.352,
which can be interpreted that the higher the learner’s readiness, the higher the self-efficacy.

Hypothesis 3 “Self-efficacy has effects on transfer intention” is supported when the Critical Ratio
value is greater than the 95% level value of 1.96 (5.014) (p < 0.001). The correlation coefficient is 0.185,
indicating that the higher the self-efficacy, the higher the transfer intention.

Hypothesis 4 “Perceived content validity has effects on transfer intention” is supported when the
Critical Ratio value is greater than the 95% level value of 1.96 (14.712) (p < 0.001). It can be understood
that the higher the perceived content validity, the higher transfer intention, as the correlation coefficient
is 0.662.

Hypothesis 5 “Perceived content validity has effect on self-efficacy” is supported when the Critical
Ratio value is greater than the 95% level value of 1.96 (7.206) (p < 0.001). The correlation coefficient is
0.336, indicating that the higher the perceived content validity, the higher the self-efficacy.

The above analysis shows that the perceived content validity among the significantly shown
correlation coefficients is a factor with a relatively high effect coefficient on the degree of transfer
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intention, and it is understood that learners have a high degree of acceptance which the training course
is consistent with the actual work and the relevant practices are realistic for increasing sales.

Bootstrap is used for verification of the significance of indirect effects of self-efficacy to verify
the hypothesis that a self-efficacy has mediating effects on the relationship between learner readiness
and transfer intention as well as the perceived content validity and transfer intention. Bootstrap is
a method of re-extracting and analyzing samples based on the samples to be analyzed, and then
combining them again to estimate the final statistics. This study uses 500 Bootstrap samples, Percentile
Confidence Intervals: 95, and Bias-corrected Confidence Intervals: 95 through AMOS Bootstrap
Maximum Likelihood.

As shown in Table 5, the p-value(0.004) of indirect effect (0.05) of hypothesis 6 ”self-efficacy has
mediating effects on learner readiness and transfer intention” is less than the significance level of
1% and can be supported. In addition, the p-value (0.004) of indirect effect (0.064) for Hypothesis 7
“self-efficacy has mediating effects on the perceived content validity and transfer intention” is less than
the significance level of 1% and can be supported.

Table 5. Verification of significance of indirect effect (mediating effect).

Learner Readiness Perceived Content Validity

Indirect Effect p-Value Indirect Effect p-Value

Transfer intention 0.050 ** 0.004 0.064 ** 0.004

**: p < 0.01.

The total direct and indirect effects of the latent variables in this study are summarized in Table 5.
As seen in Table 6, the coefficient of total effect in relation to the transfer intention is 0.754 and p-value
is 0.004, which are less than significance level of 1%. Coefficient of direct effect is 0.689 and p-value
0.004 is less than the significance level of 1%. Also, the coefficient of indirect effect is 0.064 and p-value
0.004 is less than 1%. Thus, it can be confirmed that the perceived content validity is not only directly
effective in the transfer intention, but also has a partial mediating effect through self-efficacy.

Table 6. Direct effect and indirect effect.

Total Effect (Direct Effect, Indirect Effect)

Learner Readiness Perceived Content Validity Self-Efficacy

Self-efficacy 0.289 ** 0.376 **
(0.289 **, 0.000) (0.376 **, 0.000)

Transfer intention
0.065 0.754 ** 0.171 **

(0.015, 0.05 **) (0.690 *, 0.064 **) (0.171 **, 0.000)

*: p < 0.01, **: p < 0.01.

In the effect of learner readiness on transfer intention, the total effect and direct effect are not
statistically significant, with total effect coefficient of 0.065 and p-value of 0.295 are greater than a
significant level of 5%, a direct effect coefficient of 0.015 and a p-value of 0.857 also greater than a
significant level of 5%. However, the indirect effects are found to be statistically significant as the
coefficient of indirect effects is 0.05 and the p-value is 0.004, less than the significant level of 1%. Thus,
the self-efficacy in the learner readiness and relationship with transfer intention can be confirmed as
having a fully mediating effect.

5. Discussion

This study is brought to assess the effectiveness of the all-fitting Kano-QFD training program,
regardless of industry domain, for 3–7-year-old technology-based SMEs. In order to verify the
effectiveness of the above program applied to technology-based SMEs, this study utilizes the learning
transfer intention model.
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The goal of Kano-QFD training program customized to technology-based SMEs falls on the firms
attended achieving more than 5 times sales growth 18 months after after the adoption of the program
results onsite. This program is designed to help technology-based SMEs 3–7 years old to boost real
business performance progress, not just completing the training program itself.

This paper constructs a research model and conducts an empirical analysis to prove the program
effectiveness on the research hypothesis about what influences the transfer intention, that is, the motive
to apply training after completing the Kano QFD program targeting the SMEs 860 companies.

This paper set the independent variables as follows: The learner readiness and perceived content
validity. Self-efficacy is set mediating variable and dependent variable is transfer intention.

By the empirical test results, the learner readiness does not directly influence the transfer intention,
but the effect of the complete mediating occurs with the self-efficacy factor. This paper proved that
enhanced self-efficacy by this training leads to the stronger transfer intention regardless of the learner
readiness. It also proved that perceived content validity affects the direct effect on transfer intention
simultaneously with the partial meditating effect through the self-efficacy factor. The direct effects
of perceived content validity over transfer intention effect at the CEO and Executive level identically
applied to staff level confirm solidly the effectiveness of Kano-QFD training program customized to
3–7-year-old technology-based SMEs. The major cause of this effects comes from the unique training
methods of the program whereby the self-leading learner recognizes the process of planning their firm’s
growth roadmap via interaction with a one-on-one skilled Kano-QFD coach utilizing spreadsheets.

This study, as proposed by Akao [41], has attempted to solve the limitation of previous studies that
explained only QFD usage and provided no information about the effectiveness of QFD. This limitation
of not presenting QFD effectiveness is similarly pointed out in the study of Franceschini and Terzago [54].
A few studies have tried to analyze the feasibility of application results only by presenting application
cases of QFD. This research verifies the effectiveness of QFD after its comprehensive application to
technology-based SMEs in various industries, which differentiates this study from the existing ones
since the previous studies offer only a single case in the single industry in order to overcome the
limitation [41,54] of the verification absence of the effectiveness of QFD.

We also applied Kano QFD as a means to solve the limitation of traditional QFD, presented by
Sivasamy et al. [51]. Traditional QFD analysis has difficult questions to understand customer needs
accurately [55] as explained as the shortcomings of QFD [43]. We have combined QFD with Kano’s
Model for customer satisfaction to accurately understand customer requirements.

Hypothesis 1, “A learner readiness has effects on transfer intention,” has been rejected in this study.
This result differs from Rowold [82]’s claim. He argued that a participation in training will improve
job outcomes in the future if learners are motivated to apply the content of the training to their work
when they enter their work environment. The reason for rejecting Hypothesis 1 can be interpreted by
the fact that some participants in this study participated in the training to meet the requirements of the
government grants without much expectation in prior. Hypothesis 2, “A learner readiness has effects
on self-efficacy,” has been accepted as statistically significantly, which is consistent with the study of
Kirwan and Birchall [85]. Hypothesis 3, “A self-efficacy has effects on transfer intention,” has been
accepted statistically significantly. The result is consistent with the studies in Holton III et al. [83],
Machine and Fogarty [87], Axtell, et al. [88], and Al-Eisa et al. [89].

The results of paper deliver several significant contributions. First, this study verifies the literatures
empirically with the fact that this Kano-QFD program is powerful enough to resolve the fatal flaws
of 3–7-year-old technology-based SMEs, struggling with pended sales volume and big chasms to
scale-up. It also empirically proves that this Kano-QFD program is effective to motivate CEOs and
executives to adopt Kano QFD to real fields regardless of industry domains. The big breakthrough
of this study’s achievement falls to the development of the Kano-QFD’s applicability to 3–7-year-old
technology-based SMEs regardless of industry domain unlike the previous studies focusing only on
individual industries, or ones concerning companies with sufficient QFD-related human resources and
sufficient financial resources, such as large companies. The program this study deals with benefits
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this type of company finding loopholes against pended sales situations such as the Valley of Death.
Second, this study contributes significantly to the literature by showcasing real cases of effective
Kano-QFD application evaluated by transfer intention model with 3–7-year-old technology-based
SMEs. This paper answers the calls of scholars who pointed out the crucial limitations in the previous
QFD studies, such as (1) the absence of information sharing about the effects of applied QFD [31],
(2) the shortcoming [31,54] of case studies, and (3) research done in some regional areas despite QFD
being utilized worldwide [29,30]. Third, another pivotal contribution of this paper lies in the fact that
we focus on SMEs, which is the white space in Kano-QFD research. Most SMEs, which account for 80%
of the world economy [2], have not used QFD as a tool for corporate growth due to financial constraints
to implement the QFD and Kano Model. We were fortunate to initiate Kano-QFD programs targeting
SMEs in Korea, which bore the fruits of Kano-QFD being effectively studied in technology-based SMEs.
This research contributes to providing very important implications for the education and training
planners in the government and related organizations leading the technology entrepreneurship policy.

However, this study shows the following research limitations despite the above contributions.
The first limitation results from its research design. Learner readiness can be more accurately measured
by surveys prior to the program launch avoiding learner’s common method bias. This study was
not able to conduct the prior surveys since such surveys might be used as a screening tool that is not
compliant with the fairness principle, particularly crucial in a policy-driven program by the Ministry
of SMEs and Startups and Korea Institute of Start-up and Entrepreneurship Development. The second
limitation falls on failing to source out more specific variables, which are survey questions in transfer
intention considered by the previous studies. For example, Kirwan and Birchall [85] divide the training
design characteristics into the perceived content validity and the practice-oriented design, and divide
opportunities for utilization, and present the measurement variables for this in consideration of the
factors before learning and applying. However, this study only takes the perceived content validity as
the training design characteristics in consideration. The future study needs to develop not only more
specific measuring variables as to transfer intention, but also to add up more surveying questions
to measure these specific variables. The third limitation can be the study samples consisting of
government-chosen participants. It is desirable to expand the samples in non-governmental programs
as well in the subsequent studies. Fourth, this study considers transfer intention as the only dependent
variable due to the limitation of being a government program, whereby surveying the effect of learning
transfer after the program requires asking for an additional, immense budget. This study also did not
undertake the task of adding environmental factors in the survey, one of three types of factors affecting
to the transfer intention, suggested by Baldwin and Ford [27]. This opens up a following research
topic on difficulties of selecting measuring survey question due to the domain diversity and age of
participating SMEs. This study will continue to research the learning transfer effect when Kano QFD is
applied to real tasks of business three to six months after the completion of program and regarding
task environmental factors.

6. Conclusions

We present an education and training program that can comprehensively incorporate QFD,
which has been used only for individual companies in some industries, into technology-based SMEs in
various industries. This program will be leveraged as a one of the measures to solve the sales and
net profits stagnation of 3–7-year-old technology-based SMEs in the stage of the initial growth period.
We researched the effectiveness of these programs. As a result of empirical analysis, it is proven that
the Kano QFD program for 3–7-year-old technology-based SMEs is effective.

Briefly presenting a Kano QFD program that can be applied to technology-based SMEs of various
industries has the following features. First, the structure of Kano QFD program designed for the
technology-based SMEs 3–7 years old consists of three steps, which are the product concept planning
stage, VOC implementation stage, and the product specification confirmation stage.
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In the product concept planning stage, 3–7-year-old technology-based SMEs should be able to
check the entry market that can achieve the sales of 5 times or 10 times the current sales as a step
for preparing the necessary elements before executing Kano QFD. In particular, it is necessary for
technology-based SMEs to have a strategic pivoting direction for products or services that can satisfy
customer needs more discriminatively than competitors in order to have sales momentum, and also it
is important to target a market for direct competitors or alternatives while having access to higher
customer delight factors than competitors, which Shen et al. [63] emphasized.

The VOC implementation stage is to navigate and analyze the customer’s delight element through
the Kano questionnaire for the target customers of the selected market in the product concept planning
stage. The number of customers for the Kano questionnaire is between 15 and 20 in consideration
of Griffin and Hauser’s research [110] and the poor internal environment of technology-based SMEs
3–7 years old.

The product specification confirmation stage is to select the voice of the preferentially concentrated
customers by comparing the in-house ability and the ability of the competitor, which is to satisfy the
customer’s delight element, and to find the preferred investment characteristic of the product or service
that satisfies the customer’s delight element.

The second feature is that Kano QFD has a pre-trained coach to overcome the limitations of SMEs
that do not have sufficient financial resources and specialists in the company to run QFD and Kano
Model. One coach is assigned to each participant in the education and training program.

The third feature is that the qualification of participant of technology-based SMEs is limited to
representative director as much as possible who plays an important role in determining the strategy
and direction of SMEs.

The fourth feature is that the entire process from the planning stage of the product concept
to the product specification confirmation stage is entered on the worksheet in order to facilitate
communication between participants of SMEs who do not have a good understanding of Kano QFD
and pre-trained coaches and also to complete the Kano QFD process within a total of 16 h over two
days. Thus, it is designed so that the current state of the technology-based SMEs 3–7 years old and
future strategies can be objectively examined.

The fifth feature is that the modified grid of Timko’s classification table is utilized in order to
select the demand factors of priority consideration customers by concretely scoring the customer
delight factors instead of the existing Timko’s classification chart of quality characteristics [111].
This classification table can be weighted more finely, even in an attractive and one-dimensional quality
element while there is a limit to comprehensively calculate the attractive quality element with a weight
of 5 points, and the one-dimensional quality element with a weight of 4 points in the conventional
Timko’s Analysis.
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