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Article History:  Abstract. Innovators are considered of very importance person in the field of creativity due to 
their original products. The creativity disposition (CD) is as crucial an influence on their work, 
but little is known about factors that influence it. Therefore, this study explored the level of 
family autonomy support (FS), working autonomy support (WS), and motivation (MO) for in-
novation development and CD to estimate the impact of factors that influence the CD among 
innovators with patents. Stratified random sampling was used to obtain 243 samples of inno-
vators who licensed patents with the Department of Intellectual Property, Innovations, Thai-
land during the 15 years previous to this writing. Measurement instruments consisted of one 
preliminary (demographic) questionnaire and four scales. Data were examined by Pearson 
product moment correlation and path analysis. Averages of FS and CD were found to be high, 
while averages of WS and MO were moderate. Consistency index statistics indicated that the 
developed model was consistent with the data. Study results indicated MO’s important role 
as both a direct effect and as a mediator variable of FS and WS through CD. Directors of 
organizations should recognize and apply this finding to discover methods to enhance in-
novators with patents’ CD.
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1.	Introduction 

Creativity disposition (CD) plays an important role in innovation development because it is a 
behavior tendency closely related to a person’s creation of innovative products (Berlin et al., 
2016; Ochse, 1990). Innovators or innovation developer are considered very important to 
the field of creativity study because they produce something new in the real-life context. In 
Thailand, the innovators have classified according to their licensed patents into nine groups 
based on their products (Department of Intellectual Property Ministry of Commerce, 2020a; 
2020b). Therefore, innovators are not only important to the interest in the field of creativity 
but also the driving development to enhance the nation’s potential (Office of the National 
Economic and Social Development Board Office of the Prime Minister, 2017). The Studies 
that discover which variables influence innovators’ creativity disposition may also able to fill 
the knowledge gap of creativity in woke places. This investigation focused on what factors 
shaping professional creativity, especially family autonomy support (FS), working autonomy 
support (WS), and motivation (MO) for innovation development. 

The literature mentions that creativity disposition (CD) can contribute to individuals 
having both emotional and motivational characteristics to create new products (Lubart & 
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Mouchiroud, 2003). There are various factors influencing CD, including family autonomy sup-
port (FS), working autonomy support (WS) and motivation (MO). However, there is not clear 
the level of CD and factors influencing the CD in innovators with patents. Additionally, previ-
ous studies on the influence of family autonomy support (FS) on the development of various 
characteristics in individuals during childhood and adolescence have shown that FS affects 
a person’s characteristics in various ways, including happiness (Ryan et al., 1994), initiative 
(Grolnick et  al., 2002), and self-determination (Soenens et  al., 2005). Furthermore, studies 
have also found that working autonomy support (WS) affects the initiative of individuals in 
organizations as well (Diliello et al., 2011) and recommend encouraging creativity through 
small groups and supervisors rather than promoting it more broadly. Previous research on in-
dividual motivation has found that a person’s sense of autonomy is related to various factors, 
such as cognitive resilience (Grolnick et al., 2002; Deci & Ryan, 1987), the ability to maintain 
one’s goals (Miquelon & Vallerand, 2008), and personal goals (Koestner, 2008).

However, it is still unclear at what levels of family autonomy support (FS), working au-
tonomy support (WS), and motivation (MO) for the development of innovation influence 
the creativity disposition (CD) of innovators with patents who most of whom are adults and 
actively working. Furthermore, it remains unclear which types of motivation trigger them to 
develop their innovations and how this motivation affects their CD.

2.	Research questions

2.1. What are the levels of creativity disposition (CD), family autonomy support (FS), work-
ing autonomy support (WS) and motivation (MO) for innovation development among inno-
vators with patents? 

2.2. What are factors that influence the CD among innovators with patents?
2.3. What is the structural relationship model, and what are the levels of the direct and 

indirect influence of factors on the CD of innovators with patents?

3.	Objective of the research

3.1. To investigate level of family autonomy support (FS), working autonomy support (WS), 
and motivation (MO) for innovation development and Creativity disposition (CD) among 
innovators with patents.

3.2. To investigate the factors that influence the CD among innovators with patents.
3.3. To develop a structural relationship model and investigate the level of direct and 

indirect effect of factors on the CD of the innovators with patents.

4.	Literature review and hypotheses

Structural relationship model (SEM) is the relationship model of variables representing how 
they are thought to causally connect to one another variables. The verification of relationship 
among set of variables in the developed model must be verified whether it is consistent with 
the data. Thus, the researchers propose the following hypothesis:
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H1: The structural relationship model of creativity disposition (CD) among innovators with 
patents is consistent with the data.

4.1. Creativity disposition 

The creativity disposition (CD) is a tendency and/or pattern of creative behaviors that are 
significant and relevant to a person’s creativity as it relates to innovative behavior or involves 
creation of an innovative product (Katz, 1993; Berlin et al., 2016). In addition, psychologists 
believe that the CD enables both emotional and motivational characteristics of individuals 
who contribute to creation of various products (Lubart & Mouchiroud, 2003). However, this 
does not mean manifestation of a highly CD signifies the ability to produce creative products 
in real life (Ochse, 1990). In fact, confirmatory factor analysis of Innovators’ CD revealed eight 
key indicators: (i) openness to new knowledge and experiences; (ii) learning characteristics, 
curious and knowledgeable; (iii) preferences in thinking and problem solving; (iv) values and 
beliefs in novelty; (v) characteristics of creativity and work, like a free working atmosphere; 
(vi) characteristics of self-image, confidences in their abilities and intelligence; (vii) venture 
characteristic; and (viii) emotional and feeling characteristics, emotional sensitivity (Saengpa-
nya et al., 2020). In addition, the innovation developer has a personal emotional character 
and a special personality with both common and specific characteristics that contribute to 
creation of work products in various fields (Saengpanya, 2005). The literature is convincing 
that the CD has a strong connection to a person’s creative abilities, especially to expressions 
of innovation development, which include common and specific characteristics that contrib-
ute to innovation.

4.2. Family autonomy support for innovation development

Family Autonomy Support (FS) in can be considered an important starting point for pursuing 
a range of activities. Besides contributing to people’s basic needs, the family is also a source 
of varied behaviors. FS is a person’s level of perception of the supportive environment a 
family provides, more specifically, the family’s support of a member’s autonomy. According 
to self-determination theory (SDT), the family is an important social context that affects a 
person’s motivation (MO) to act in the world; especially for innovation development (ID), the 
manner or level and style of support affects a person’s well-being, development, and goal 
functioning (Grolnick & Ryan, 1989; Joussemet et al., 2008; Koestner et al., 2006). Besides 
that, the family is of great importance to a person’s adaptive health, including initiating ID 
work. Much research supports this (Wang & Dong, 2019; Zhao & Yang, 2021; Puente-Díaz 
& Cavazos-Arroyo, 2022; Shi et al., 2021; Soenens et al., 2005; Niemiec et al., 2006). For ex-
ample, FS was found to be significantly associated with MO and positively associated with 
adaptation (Soenens et al., 2005), while the perceived level of parental support could predict 
happiness (Niemiec et al., 2006). In addition, adolescents who felt they had a close relation-
ship with their parents were found to be automatically self-directed and were happier than 
adolescents whose relationship needs were not met (Ryan et al., 1994). In contrast, distortion 
of related needs was found to have a negative effect on automatic self-direction and health 
(Ryan et al., 1994).
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In addition, some research has indicated a relationship between FS and creativity dis-
position (CD), especially the influence of interaction between mother and son: A child who 
interacts with a mother with a high control style writes fewer creative poems when working 
alone (Grolnick et al., 2002). These findings highlight the maternal style, the child’s skill level, 
and the context in which autonomy is supported. From studies of related documents and 
literature, research hypotheses can be formulated as follows:

H2: FS has a positive relationship with MO.
H3: FS has a positive relationship with CD.

4.3. Working autonomy support for innovation development

Working Autonomy Support (WS) can play importance role for innovation development in 
the workplace. According to self-determination theory, the level of a person’s self-direction 
is the starting point for motivation (MO) to take appropriate actions at different stages of life 
(Deci & Ryan, 2000; Grolnick et al., 1997). Here the influence of autonomy support from the 
head of the organization or from the working climate leads to a person’s suitable attributes 
and, unexceptionally, innovation development.

In workplace autonomy support, three forms of support for creativity are group sup-
port, support from the supervisor, and support from the organization. Creative self-efficacy 
and creative self-awareness act as moderators of support in the group, and the supervisor’s 
support significantly impacts creative perceptions. Previous research has revealed a strong 
relationship between the level of autonomy support and the person’s relative performance in 
the organization, especially autonomy support from supervisors (Diliello et al., 2011). In Deci 
and Ryan’s (1987) study, people with less stress and pressure showed more creativity and 
more intellectual flexibility, learned concepts better, and had more positive emotions, higher 
self-esteem, more trust, and better physical and mental health than a behavior control group.

In addition, study of the relationship between a creativity disposition (CD) and variables 
of struggle found that people with highly creative, problem-solving personalities struggled 
in striving for self-directed reasons and higher self-determination. In other words, this highly 
customized trait might help individuals discover their cognitive abilities and competencies 
(Sheldon, 1995). In conclusion, a person’s WS has been positively correlated with the CD (Deci 
& Ryan, 1987; Sheldon, 1995; Diliello et al., 2011) and with MO (Joussemet et al., 2008; Grolnick 
et al., 2002; Deci & Ryan, 1987). Accordingly, we can formulate research hypotheses as follows:

H4: WS has a positive relationship with MO.
H5: WS has a positive relationship with the CD.

4.4. Motivation for innovation development as a mediator

Self-determination theory (SDT) explains that individuals’ motives to do something depend on 
three psychological needs – for competence, relatedness, and autonomy. The need for com-
petence means wanting to be able to do things, to have knowledge and expertise. Second, 
the need for relatedness means developing satisfying and stable relationships with others in 
society. Third, the need for autonomy or self-determination means self-initiative and control 
(Deci & Ryan, 2000). In addition, SDT describes a person’s motivation on a self-determination 
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continuum from external to internal. Amotivation indicates a lack of intention to act or an 
absence of motivation. Amotivated people do not act or act without intention, just with 
movement. Amotivation includes lack of appreciation of what one does (Deci & Ryan, 2000) 
and not feeling the ability to do it or the expectation of obtaining desirable results.

Motivation types range from external to internal, depending on the difference in degree 
of self-regulation (Gagné et al., 2010). The first type is external regulation, which has the least 
self-regulation and concerns the behavior of satisfaction from an external need or reward. 
The second type of external motivation is introjected regulation, which is behavior that arises 
from avoidance of guilt or anxiety, for instance, when a person does something just to avoid 
failure and maintain a sense of worth. Although such actions are internally driven, introjection 
behavior can still be an external motivation. A third type of external motivation is identified 
regulation, which is the range of behaviors that reflect appreciation of behavioral goals of ac-
ceptance or personal importance. The last type of external motivation, the most autonomous 
form, is integrated regulation, which occurs when the identified regulation is fully harmonized 
with itself. In other words, the person has evaluated the motivation, and it is consistent with 
the necessary values and needs. Actions of integrated regulation have strong internal moti-
vation. However, integrated regulation is still an external motivation because it aims to obtain 
results rather than sustain intrinsic interest. Another type of motivation is internal regulation, 
in which the circumstances of any activity, as influenced by existing satisfaction, is highly 
independent and representative of self-regulation.

Studies have shown positive correlation among motivation for innovation development 
(MO) and creativity disposition (CD), such as cognitive resilience (Grolnick et al., 2002; Deci & 
Ryan, 1987) mental capacity to face and overcome obstructions, the ability to maintain one’s 
goals and to work toward them (Miquelon & Vallerand, 2008), and personal goals (Koestner, 
2008). Thus, research hypothesis can be formulated as follows:

H6: MO is positively related to the CD.

5.	Methodology

5.1. Study design and setting

This study aimed to explore levels of family autonomy support (FS), working autonomy sup-
port (WS), and motivation (MO) for the development of innovation and the creativity disposi-
tion (CD) of innovators with patents, to develop structural relationship models, and to verify 
those models’ consistency with the data. Descriptive research was conducted in nine groups of 
licensed patents, classified as (A) human necessity; (B) operation and transportation; (C) Chem-
istry and Metallurgy; (D) textiles and paper; (E) construction; (F) mechanical, light, heat, weap-
ons, and explosives; (G) physics; (H) electricity; and (I) general patents – as recognized by the 
Department of Intellectual Property, Innovations, Ministry of Commerce (DIPI-MOC), Thailand.

5.2. Participants

This study’s sample consisted of 243 Thai inventors who had registered patents of inven-
tion and innovation. The sampling used the suggestions of Hair et  al. (1998), that is, this 
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study’s parameters to be analyzed numbered 45, and so the number of participants should 
range from 5–20 per parameter. Stratified random sampling was used to allocate participants 
from the nine patent groups. For each group, innovation developers were randomly selected 
to participate based on the inclusion criteria. The researchers sent an official letter to the 
DIPI-MOC, Thailand to ask for a list of innovators from each group who had received a reg-
istered certificate of patents of invention and innovation. Innovators with patents are a group 
of individuals who can develop their own creative thinking into tangible products. This study 
focuses on creativity in real-life contexts and situations, which may be influenced by various 
factors in work-related settings. Patents serve as legal evidence of originality and protect 
unique inventions. They grant inventors the privilege of producing and selling their creations 
for a certain period of time. To qualify for a patent, the products must be new and distinct 
from existing ones, with a strong emphasis on solving technical problems. The creativity 
disposition of innovators with patents differs from that of the general group of innovators.

Participant recruitment was begun only after the office of the research ethics review 
committee for research involving human subjects approved the research proposal (Project 
number 088/62). Then researchers contacted innovators with patents by sending a letter 
of invitation to participate in the study. The letter also informed them about the research 
objectives, inclusion criteria for participation, data collection procedures, risk, and expected 
benefits. Participants had the right to decline or to participate. If innovators with patents 
were willing to participate in the study, they could send the letter and questionnaires back 
to the researchers. The inclusion criteria covered those who (i) had registered as holders of 
patents of invention and innovation from the DIPI-MOC, Thailand during the past 15 years 
(2003–2018) and (ii) were willing to participate in this study.

6.	Research instruments

Instruments in this study consisted of two parts. The first part, the sample’s demographic 
characteristics, was developed by the researchers and included types of patents, gender, age, 
income, level of education, and field of work. The second part included the family autonomy 
support for innovation development (FS) scale, the working autonomy support for innova-
tion development (WS) scale, the motivation for innovation development (MO) scale, and 
the creativity disposition (CD) scale. All four instruments’ items were rated using a 5-point 
Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Five experts ex-
amined and approved the instruments; they verified item consistency with content structure 
(index of item-objective congruence ranged from 0.6–1.00). Cronbach’s alpha coefficients and 
confirmatory factor analysis (CFA) were described for each instrument. The four instruments’ 
details are as follows.

The Autonomy Support Scale: The Family Support Scale

Applied from the Autonomy Support Scale by Powers et al. (2008), the FS scale was used to 
evaluate the level of autonomy support from the family for innovation development in inven-
tors or innovators. The test was comprised of 12 items in two dimensions (autonomy support 
and controlling support). In the current study, the Cronbach’s alpha coefficient was 0.94, and 
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CFA showed acceptable fit with the data (χ2 (1, N = 162 = 1.60), p =.21, χ2/df = 1.60, CFI = 
1.00 TLI = 1.00, SRMR = .00, RMSEA = .05).

The Work Climate Questionnaire: The Work Support Scale

The WS scale, based on the Work Climate Questionnaire (Baard et al., 2004), was used to 
evaluate the degree of the innovator’s perception of autonomy support for innovation de-
velopment from the organization, as measured by six items in one dimension (perceived 
autonomy support from supervisor). The scale’s CFA was not analyzed, but the Cronbach’s 
alpha coefficient for the current study was 0.93.

The Revised-Motivation at Work Scale: The Motivation Scale

Adapted from the Revised-Motivation at Work Scale (Gagné et al., 2010), the MO scale was 
used to study levels at which innovators self-reported their MO to develop innovation or 
drive to create something. In addition, this scale also looked for how participants were mo-
tivated in innovative development. The MO contained 16 items in five dimensions [external 
regulation (social), external regulation (material), introjected regulation, identified regulation, 
and intrinsic regulation]. The Cronbach’s alpha coefficient was 0.8, and CFA indicated an ac-
ceptable fit with the data (χ2 (3, N = 162) = 1.74, p = .63, χ2/df 0.58, CFI = 1.00 TLI = 1.00, 
SRMR = .01, RMSEA = .00).

The Creativity Disposition Scale

Developed by Saengpanya et al. (2020), the CD scale was used to explore innovation de-
velopers’ level and dimension characteristics of creativity tendency behaviors. The scale had 
27 items in eight dimensions: (1) new knowledge and experience exposure, (2) learning char-
acteristics, (3) thinking and problem-solving characteristics, (4) values and beliefs, (5) creation 
and working characteristics, (6) self-image, (7) venture characteristics, and (8) emotional and 
feeling characteristics. In this study, the Cronbach’s alpha coefficient was 0.95, and CFA in-
dicated acceptable fit with the data (χ2 (17, N = 162) = 15.74, p = .54, χ2/df = 0.93, CFI = 
1.00 TLI = 1.00, SRMR = .02, RMSEA = .00).

7.	Data collection

After the research proposal had been approved by the office of the research ethics review 
committee for research involving human subjects, the researchers collected data from De-
cember to April 2020. From that time until now, the results continue to reflect the creativity 
disposition of innovators who hold patents. Additionally, they also examine factors influenc-
ing their creativity disposition because human behaviour is influenced by both stable traits 
and environmental and situational variables (Runco, 2023). Creativity disposition refers to a 
person’s behavioural tendencies that are relevant to creativity. It tends to be stable, endur-
ing, and resistant to change once it has developed. Therefore, the data in this study remain 
relevant. Furthermore, these innovators are adults, and their creativity disposition is relatively 
mature.

Before that, however, the researchers sent an official request letter for information to 
the Director of the DIP, which permitted Thai inventors and innovation developers who had 
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registered invention and innovation patents during the past 15 years to participate in the 
study. The researchers then prepared innovators with patents’ addresses based on the nine 
patent groups and distributed via post the demographic collection instrument and tests to 
900 innovators with patents, of which 243 (27.0%) were returned. The collected and complet-
ed tests were then subjected to data analysis.

8.	Data analysis

Before analysis, however, the researchers checked all the data to confirm its correctness 
and completeness. Basic data analysis was then performed using SPSS v. 27, including 
descriptive statistics for sociodemographic data (mean [M], percentage, and standard de-
viation [SD]). Coefficients of variation, skewness, and kurtosis were used to verify the data’s 
normality. Verification of the CD’s structural relation model among innovators with patents 
and evidence-based data was ascertained using structural equation analysis in the Mplus 
Program.

9.	Result of the research

9.1. Demographic data

This study’s 243 participants came from the nine classified groups of licensed patent holders 
(Groups A–I, as previously listed). Most participants were innovators with patents from Group 
A (18.52%), followed by Groups B and C (13.58%) each. Most participants were male (65.84%) 
and 51–55 years old (18.93%), followed by the group aged 56–60 (15.64%). As their highest 
level of education, most had a doctoral degree (25.93%), and were government employees 
(29.22%), followed by government officials (27.16%). Most had 26 years or more work expe-
rience and earned 55,001–70,000 Thai baht (16.46%) followed by 40,000–50,000 Thai baht 
(13.99%) monthly.

9.2. Level of FS, WS, and MO for innovation development and CD of 
innovators with patents

This study revealed that, overall, the average of FS and WS among innovators with patents 
was moderate (M = 3.61, SD = 0.79 and M = 3.53, SD = 0.99) as was MO (M = 3.36, SD = 
0.63). However, the average CD was high (M = 4.13, SD = 0.52). Table 1 summarizes these 
results.

Table 1. Mean, standard deviation, coefficient of distribution, skewness, and kurtosis among the 
FS, WS, and MO for ID and the CD among Thai innovation developers (n = 243)

Variable M SD CV (%) Sk Ku

Family autonomy support (FS) 3.61 0.79 21.94 –0.52 –0.04
Autonomy support (FS1) 3.95 0.82 20.62 –0.70 0.12
Controlling support (FS2) 3.28 0.89 27.26 –0.32 –0.17
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Variable M SD CV (%) Sk Ku

Working autonomy support (WS) 3.53 0.99 28.06 –0.57 –0.16
Perceived autonomy support from director (WS1) 3.53 0.99 28.06 –0.57 –0.16
Motivation (MO) 3.36 0.63 18.84 –0.19 0.07
External regulation (social) (MO1) 2.73 1.05 38.59 0.08 –0.48
External regulation (material) (MO2) 2.28 0.98 43.06 0.41 –0.54
Introjected regulation (MO3) 3.43 0.98 28.47 –0.03 –0.71
Identified regulation (MO4) 3.96 0.82 20.73 –0.59 –0.09
Intrinsic regulation (MO5) 4.40 0.70 15.96 –1.50 3.55
Creativity disposition 4.13 0.52 12.63 –0.72 1.28
New knowledge and experience exposure (CD1) 4.30 0.66 15.38 –0.90 0.94
Learning characteristics (CD2) 4.38 0.62 14.14 –1.17 2.10
Thinking and solving problem characteristics (CD3) 4.17 0.58 14.01 –0.52 0.24
Values and beliefs (CD4) 4.16 0.66 15.74 –0.87 1.10
Creation and working characteristics (CD5) 4.22 0.53 12.66 –0.68 0.78
Self-image (CD6) 4.23 0.69 16.38 –0.67 0.09
Venture characteristics (CD7) 3.83 0.77 20.05 –0.22 –0.24
Emotional and felling characteristics (CD8) 3.78 0.79 20.95 –0.14 –0.45

Note: M = mean, SD = Standard deviation, CV = Coefficient of distribution, Sk = Skewness, and Ku = kurtosis.

9.3. Developing the CD structural relationship model among innovators  
with patents

The structural relationship model for innovators with patents revealed two external latent 
variables (FS and WS) and two intrinsic latent variables (MO and CD), with 16 observed var-
iables in the developed models. Validation of this structural relationship model revealed its 
consistency with the data, as follows.

The chi-square test (χ2 = 105.76, degree of freedom = 1.24, and p = 0.06) indicated no 
significant difference from zero, and so the hypothesis that the developed research model 
was consistent with the data was accepted (H1 accepted). The Comparative Fit Index was 
0.988; the Tucker-Lewis Index was 0.983, both approaching one. The root mean square error 
of approximation was 0.032, and the based standardized root mean square residual was 
0.043, both approaching zero.

For the influence level of FS and WS through the two intrinsic latent variables of MO and 
the CD, the variables in the model with direct effects were FS on the MO (β = 0.25, p < 0.001) 
(H2 accepted), WS on MO (β = 0.32, p < 0.01) (H4 accepted), and MO on the CD (β = 0.74, 
p < 0.001) (H6 accepted). Although FS and WS both directly impacted the CD, the effects were 
not statistically significant (β = −0.12, p = 0.20 and β = 0.02, p = 0.86, respectively) (H3 and 
H5 rejected).

Finally, FS and WS both significantly and indirectly affected the CD through MO (β = 0.19, 
p < 0.001 and β = 0.23, p = 0.03, respectively). Figure 1 shows these results.

End of Table 1
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Discussion and interpretation of results obtained

FS, WS, and MO for Innovation Development and CD Among Innovators with Patents

This study shows that the average FS was moderate. This latent variable showed a high level 
of some observable variables on autonomy support, but for controlled support, the average 
was moderate. Thus, Innovators with patents had a relatively high average of FS, especially 
in autonomy support characteristics, such as recognition of their talent, confidence in their 
jobs in innovation development, and listening to comments about their work. In addition, 
they were able to share their feelings and talk about their work with family members and 
others (Saengpanya, 2005).

Moreover, in skewness and kurtosis, distribution of latent and observed variables’ scores 
were slightly skewed or above average, indicating that the majority of Innovators scored 
above the sample mean for this variable. In kurtosis, scores were flatter than normal curves 
only in the overall score and controlled support. Thus, this group’s autonomy support was 
highly fragmented. The autonomy support score was slightly higher than normal, indicating 
that scatter scores were low.

The average WS among innovators with patents was also moderate, so the influence on 
innovation development of autonomy support from the organization was not as high, for in-
stance, in providing innovation development options; in fact, supervisors’ understanding, con-
fidence, encouragement, and listening were minimal. This influenced employees’ innovative 
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Motivation

Family autonomy
support Working

autonomy support1.0
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accepted
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Note: * p < .05; ** All coefficients were standardized. For the sake of clarity, measurement models and covariances 
among error terms are not shown.

Figure 1. Analysis of the structural relationship model of the CD among Thai innovators
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behavior, or, as previous studies have stated, supervisor support is related to the CD and 
innovative behavior (Saengpanya, 2018; Pojsupap, 2020). However, this variable was skewed 
slightly left, indicating the variable’s score was higher than average among most innovative 
developers, while it was also flatter than the normal curve, indicating that WS was highly 
fragmented.

Average MO was moderate, and among the observed variables, intrinsic regulation had 
the highest average, at a high level, followed by identified regulation, introjected regulation, 
and external regulation (social), while external regulation (object) had the lowest level. Thus, 
Innovators’ MO tends to arise from internal MO types. Reasons for developing innovation 
included “because it was fun, exciting, and more interesting than ‘work,’” due to other forms 
of external MO, such as needing acceptance or compensation.

An overview of skewness and kurtosis showed that introjected regulation, identified reg-
ulation, and, particularly, intrinsic regulation had a somewhat left-skewed distribution. Thus, 
innovation developers’ MO tended toward internal MO (Baard et al., 2004; Saengpanya, 2005). 
The left skew indicated that Innovators scored higher than the sample’s average for these 
three variables that influence individuals toward innovation development. Meanwhile exter-
nal regulation (social) and external regulation (object) both had slightly skewed distribution.

The CD average was high overall, and all observable variables of this latent variable also 
had a high average. Skewness was slightly left, indicating that Thai innovative developers had 
a high CD, especially in learning characteristics, which were at the highest level. This indicates 
that innovation developers like to learn or to study their interests and that they spend time 
studying by themselves because of their curiosity and the desire to be a sage. They search for 
answers, even when getting a clear answer is difficult. This finding is consistent with previous 
psychological studies that creators are curious (Rice, 1970; Bernard, 1972; Malakula, 1974; 
Saengpanya, 2005) and showed that the majority of Innovators scored higher than average 
for all observable variables of the CD.

Development and Validation of the CD Structural Relationship Model Among Innovators 
with Patents

The developed model and the data were consistent (H1 accepted). Thus, the model is suitable 
for explaining the covariance or the influence of variables in the structural relationship model 
of the CD among innovators with patents. Interesting points are discussed below according 
to the pertinent hypotheses.

Study results showed H2 and H4 to be acceptable: FS and WS significantly and directly af-
fected Innovators’ MO, but these influences’ sizes were not high. This confirms previous psy-
chological studies that found positive correlation between MO and the FS and WS variables 
(Joussemet et al., 2008; Grolnick et al., 2002; Deci & Ryan, 1987), possibly because they form 
an autonomy-supportive environment (Standage et al., 2003; Pojsupap, 2020) where results 
can stimulate, promote, or hinder a person’s motivation. Autonomy is a fundamental human 
need that relates to experience in innovation, for example, feelings, choice, willingness, and 
the desire to decide for oneself (Deci & Ryan, 2000).

However, results found that FS and WS variables did not directly influence the CD; thus, 
H3 and H5 were rejected. These results were inconsistent with previous studies that reported 
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positive correlation between these variables and the CD (Deci & Ryan, 1987; Sheldon, 1995; 
Diliello et al., 2011). Possibly, the subjects in this research were innovators with specific spe-
cialties, who differed from more general groups in previous studies. However, consideration 
of the structural relationship’s model found that FS and WS variables significantly but indi-
rectly influenced the CD and MO.

Another interesting result was that only the MO variable significantly and directly affected 
the CD, with relatively high positive influence on innovators with patents’ CD (H6 accepted). 
This finding might confirm the continual variation: If innovators with patents had increased 
MO, that might increase the CD as well, especially internal regulation which is innovative 
development with more curiosity, interest, and fun than external regulation. This finding was 
consistent with previous studies on the positive relationship between MO and the group of 
CD variables, such as cognitive resilience, emotion, stress, and pressure/positive emotion 
(Grolnick et al., 2002; Deci & Ryan, 1987; Brown & Ryan, 2003; Deci & Ryan, 1987; Sheldon, 
1995; Joussemet et al., 2008), which found positive correlation of self-determination variables 
with variables in adversity intelligence, such as attachment to one’s goals, tolerance of work 
toward goals (Miquelon & Vallerand, 2008), and personal goals (Koestner, 2008). In addition, 
this finding evidences the influence of MO and some psychological traits, such as exposure 
to new knowledge and experiences (curious personality). That innovators have doubts and 
thirst for knowledge often makes them enthusiastic knowledge seekers. They are open to 
various experiences, interested in new and mysterious things, and have a self-directed learn-
ing personality.

10. Conclusions

This study’s results provide evidence for MO as a critical transmission factor influencing 
innovators with patents’ CD. In other words, if an innovator with patents experiences high 
levels of FS and WS, it may increase the CD; MO is thus the mediator of these two variables. 
This finding suggests that persons involved in human resource development promoting 
the CD, for instance, teachers, professors, educators, managers, and policy makers, should 
understand the factors of the CD and how they are mutually influential. This research should 
likely be applied to enhance the level of the CD by promoting FS, WS, and MO because the 
only directly influential variable is MO, which has a relatively high level of positive influence. 
Therefore, fostering MO should aim to create internal regulation, leading to innovation 
by challenging, compelling, and satisfying the person’s curiosity: The higher the MO, the 
higher the CD.

In addition, the research suggested that FS and WS do not directly influence the CD, 
but indirectly influence MO toward the CD. Therefore, this relationship demonstrates MO’s 
influence as a key mediator variable of FS and WS to the CD. The CD’s mechanism of origin 
is indirectly influenced by FS in development of innovation, that is, by the level of a person’s 
feelings about the family experience, such as acceptance, participation, discussion, inquiry, 
hearing, emotional support, time-giving, choice, care, and so on. In turn, this is influenced 
by FS in development of innovation, which is an in-house experience with a supervisor’s 
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support, such as acceptance, understanding, encouragement, assurance participation, dis-
cussion, questioning, hearing, emotional support, and giving time, options, and attention to 
the innovation development of people in the organization. such experiences then mold a 
person into choosing to participate in the innovation development process, which is further 
transmitted to the person’s MO and ultimately to the CD. MO is the level of awareness about 
the stimulus to initiate or undertake an activity regarding work in innovation.

On the level of MO variables for innovation, these results have indicated the importance 
of internal MO and influencing a person’s CD toward innovation, eventually leading to a pat-
ented invention. Hence, providing individuals with the opportunity to experience FS at home 
and WS in their organizations is important to the development of the CD.

Limitation of the research

We acknowledge a limitation in this study. This study only investigated some factors influ-
encing creativity disposition. The further research should expand to other factors that may 
be related to the innovators with patent’s creativity disposition. 

Suggestions for further research

In the future, this study should be expanded to investigate another mediator influencing 
the CD. The study tested only MO as a mediator, but more variables might mediate the 
relationship between support and the CD. The possibility of additional factors influencing 
the CD should also be studied. Otherwise, the study should be expanded to other groups 
of innovators with patents, such as MO for developing work in other contexts, in a new 
generation of innovation developers, or in entrepreneurs. Additionally, researchers may use 
this model relationship of variables for creating programs to enhance people’s CD, especially 
young innovation developers and entrepreneurs. Further studies might explore other relevant 
variables in preparing innovations for commercialization, in studying obstacles to the com-
mercialization stage, and in finding methods to promote future innovation.
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