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ABSTRACT 

Technical course students adopt methodical, rational strategies for Engineering Problem 

Solving (EPS) skills as their curriculum are ingrained with analytical thinking abilities in 

solving the problems innovatively. Thus, innovative skills are determined by personal traits such 

as self-confidence, self-determination, risk-taking, tolerance of ambiguity, the achievement 

motive of a person, creativity and trust in the organization. This empirical research identifies the 

relationship between innovative skills of technical students by developing a causal model that 

measures their personal traits, creativity and the trust in the organization. The methodology 

adopted is a survey data from technical course students in a Private University, India. The 

printed questionnaire was administered to students and their responses are analysed. The 

findings of this research study reveal that the personal traits of self-confidence and risk-taking 

have a significant influence on the innovative skills but lack of organizational trust does not 

support. The significance of this research recommends that Private University incubation centre 

must plan to develop awareness, conduct workshops on creativity and thus build a strong 

organizational trust in students, to enhance the innovative skills. 

Keywords: Innovative Skills, Technical Students, Personal Traits, Creativity, Organizational 

Trust. 

INTRODUCTION 

In creating a desire for the innovation in the young technical students, there is a focus on 

the establishing an innovation centre for the development of personal skills. Once the innovation 

centers are established and are visible it is pertinent to encourage them to know their personal 

traits, creativity and trust in the organization all these play a significant role in nurturing their 

innovative abilities. Engineering students adopt methodical, rational strategies for Engineering 

Problem Solving (EPS) skills as their curriculum are ingrained with analytical thinking abilities 

in solving technical problems (Jonassen et al., 2006). Still, many technical students lack in 

exhibiting their innovative skills, even while infrastructures are visible on their campus. 

Moreover, it emanates as a natural phenomenon from the educational sector that plays the key 

role in fostering the innovation abilities of the technical students. Universities nurture and feature 

the innovative abilities of the students through business incubators. Worldwide universities are 
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providing the required infrastructure for the young technical students to foster the innovation at 

an early age through incubators. 

The objective of this research is to find whether personal traits, creativity or the 

organizational trust influence the innovation skills of the technical students with the incubator 

centre in their vicinity. To test this assumption, an exploratory study is carried. It measured 

personal traits would significantly influence their innovativeness such as self-confidence, self-

determination, achievement motivation, risk-taking and tolerance of ambiguity while an 

opportunity is seen as an incubator. The constructs are measured by creativity as well as the 

awareness of the innovation centre at the university to measure the organizational trust.  

Literature Review 

There is sufficient research evidence on innovative skills that are identified as personal 

traits (Amiable, 1988; Kirton and De Ciantis, 1986; Martelaro et al., 2015), personality traits (see 

example, Anderson et al., 2014; Howell and Higgins, 1990; Oldham and Cummings, 1996), the 

individual confidence level (Waychal et al., 2011a) and other researcher like Yesil and Sozbilir 

(2013) have tried with internal competencies constructs to assess the innovative skills. Most of 

the Meta-analytic data published reveal the self-rated assessment of innovative skills rather than 

leader assessing the member’s skills.  

Prior studies on innovation often focus on the organization as the unit of study, few 

literature support the measure of innovation as a competence that is generated by innovative 

individuals (Waychal et al., 2011b). Competencies are universal acquired unique skills needs to 

upgrade with time. Hence skill sets are measured. Boyatzis give the construct to measure 

innovation competencies (1982) having 19 generic competencies, other competencies are 

required for one to become successful in a given job. Some of these competencies are focused on 

becoming entrepreneurial competencies (see, e.g. Raven and Stephenson, 2001). This paper aims 

to investigate the technical student's innovation skills with internal factors such as personality, 

creativity, and organizational trust. A model was developed with personal traits, creativity and 

organizational trust as independent variables. The innovative skills are the dependent variable.  

Innovative skills are very complex, and it depends on many variables. In the modern 

society value is created through innovation and productivity (Kairisto-Mertanen et al., 2011). 

Many researchers aim to find out the characteristics of an innovative person, environment and 

organization. Innovation in research has attempted distinctive work of Entrepreneurship studies. 

Academic Institutions are the sources of scientific novelty and technological breakthroughs that 

fuel the innovation process (Prasad et al., 2004). 

As the main contextual innovation characteristics strategy, culture, leadership, 

organizational structure, resources/skills and links with outside the organization are identified 

(Eveleens, 2010). The research of Waychal et al. (2011a) point out the factors that influence the 

innovation competence are creativity-visioning and the ability to generate ideas; entrepreneurial 

leadership-networking relationships and ownership to the organization and achievement 

orientation-stretch mindset and decision making. These constructs are empirically tested and 

validated. In their research male, the manager has a broader external network than the female 

manager. 

Research regarding personal trait with the aid of state of the art methods has been studied 

in the field of entrepreneurship abilities. The research regarding innovation capabilities are 

focused on creativity and the authors claim: (1) diversity in knowledge and “thinking outside the 

box” as well as networking and relationships (Hargdon, 2003); (2) Age: there is a more 
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significant share of innovation by young academics than older ones (Frosch and Thusnelda, 

2007); (3) Gender: innovative solutions are attributed more often to male managers than to 

female (Millward & Freemann, 2002); (4) Innovation diffusion: the shift from controlling 

management to more facilitation and leadership (Hipple et al., 2001).  

In an empirical study by Waychal et al. (2011b) they have claimed in their research on 

innovation is generated from innovative competencies of the individuals and their organizational 

environment. They argued on the gender, age, background and their reading habits as 

determinants. The majority of researchers have focused on innovation and creativity deals with 

individual competencies (e.g. Pallas et al., 2013). In similar research by Stein (1968) research 

findings that four personal traits related to innovativeness influence on the environment and the 

identified variables are: (1) need for clarity; (2) intolerance of ambiguity; (3) self-esteem; (4) 

locus of control. These constructs are verified by researcher like Keller and Holland (1978). 

According to Heydari et al. (2013) them it was found that among the university students having 

innovative and creative competencies is a much higher chance of becoming successful 

entrepreneurs. The entrepreneurship orientation itself is dependent on the achievement motive, 

the ambiguity for tolerance self-honour, self-actualization, self-efficacy, and innovation. Halim 

et al. (2012) have argued and emphasized the personal characteristics of entrepreneurship play a 

dominant role in a successful business venture. The assumptions about personal traits, including 

the need for achievement, the locus of control, risk-taking propensity, tolerance for ambiguity, 

self-confidence and innovativeness (Gurol and Atsan, 2006) have a much significant influence 

on developing an innovative product and becoming a successful entrepreneur. 

 Innovative competencies are influenced by knowledge, skill, self- concept, traits, 

motives, values (Spencer and Spencer, 1993). Research revealed that characteristics of a people 

are linked to their innovation competencies as a curiosity, autonomy, flexibility, ability to 

perceive, motivation, ambitiousness, creativity, self- confidence and entrepreneurship (Cerinsek 

and Dolinsek, 2009). Thus, the innovation capability is understood from the earlier literature and 

drawing parallels to the college students; it is formulated as an additive factor’s of creativity 

components and skills (Chen et al., 2013) as given (Eq. 1). In this equation, the constant ‘K’ 

depends on cultural context. To promote higher innovative capabilities, an eco-system need to be 

maintained and thus ushering constant cultural influence the higher propensity of developing 

innovative skills. 

Innovation capability=K × (creative personality+creative thinking+creative techniques) × knowledge & 

skills (1) 

Creativity itself is defined as a new and valuable creation that is determined by 

professional knowledge, innovative thinking skills and motivation (Amiable, 1988). Many 

different aspects influence innovation. Krot and Lewicka (2011) found a positive relationship 

between organizational trust in supervisors and innovation. Connell and Mannion (2006) state 

that there is heterogeneity measure of trust in an organizational concept as vulnerability, reliance, 

and risk. There are strong links between trust and knowledge creation, transfer and 

innovativeness (Sankowska, 2013). Trust is best built by open communication in any 

organizational setup (Savolainen, 2011). There is research that supports the innovation directly 

enacts the climate and support for innovation (Anderson and West, 1998) through trust. 
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Model of Study  

This paper is built on the theoretical frame of innovative skills are influenced by an 

individual personality traits, creativity and Organizational trust. The model is tested in the 

technical students of a private university, in India. Innovative skills are abilities that a person 

possesses regarding innovation. To access these, it is necessary to perceive the innovation ability 

in the technical students and find out whether the institution fosters innovation. In this context, it 

has become imperative that a model is developed to test through hypothesis building and it is the 

operationalized goal was achieved through a conducted survey with the constructs of different 

personal traits, creativity and in the first step institutional awareness. If the students were aware 

of the organization, the organizational trust was measured.  

 

FIGURE 1 

CONCEPTUAL FRAMEWORK 

 

Prior research on innovation focuses on the innovative organization itself without 

considering that innovation is a competency that is generated by innovative individuals (Waychal 

et al., 2011a). 

Hypotheses 

The literature review and the model of the study lead to the following hypotheses:  

H1   : Personal traits have a significant influence on the innovative skills.  

H1a : The achievement motive has a significant influence on the innovative skills. 

H1b : Risk-taking has a significant influence on the innovative skills. 

H1c : Self-confidence has a significant influence on the innovative skills. 

H1d : Self-determination has a significant influence on the innovative skills. 

H1e : Tolerance for ambiguity has a significant influence on the innovative skills. 

H2  : Creativity has a significant influence on the innovative skills. 

H3  : Trust in the business incubator has a significant influence on the innovative skills. 

METHODOLOGY 

 To test the hypothesis and the research design, the research path diagram was 

plotted to start identifying the problems and variables influencing the causation through 

theoretical framework to draw a conceptual model to collect the data, analyze the data to 

interpret the results obtained. The questionnaire was administered to engineering students at a 

Private University during their free time. The random sampling is chosen. They were asked to 
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fill out a survey named “Survey questionnaire about improvement options for the innovativeness 

support at Private University”.  

The data was collected at the campus of the university. The participants were shortly 

briefed about the study and were asked to fill out the questionnaire on the spot. Every participant 

needed around 15 minutes to answer all the questions carefully. With a response rate of 100%, 

all asked students agreed to take part in the research. The total number of participants was 

N=118, within 92 male students and 26 female students. The number of female and male 

participants reflects the gender ratio of the Private University as a technical college. The 

questionnaire was structured in different parts. In the first part, personal traits of the participants 

were measured such as risk-taking, tolerance ambiguity, achievement motivation, self-

confidence, and self-determination. Friedman Self-Assessment test was used to measure the 

tolerance for ambiguity, risk-taking, self-confidence and self-determination items. To measure 

the achievement motivation validated items of former research by Prasad and Suar (2010) were 

used. All items had to be rated on a five-point Likert scale, with the options of 0=Strongly 

Disagree; 1=Disagree; 2=Uncertain; 3=Agree; 4=Strongly Agree and the respondent were 

instructed to choose only one option for each item. 

The second part of the questionnaire measured the creativity of the participants by using 

items of Timpe (2002) on a bipolar scale. Example: I have always been a good reader. Yes/No. 

The third part examined the trust in the organization of Private business incubator. The 

measurement included two steps: Firstly, the participants were asked if they were aware of the 

centre. If the students were aware of the center, the trust in the innovation centre was measured 

as well. Therefore, they were asked about their impression of the business incubator, if they 

would present their innovative idea to the incubator or if they are afraid that their idea might get 

stolen. All items measuring trust had to be rated on a five-point Likert scale. 

The demographic data of the participants were given such as gender, age, year of study, 

branch, membership in technical association (Table 2) and what innovation on their cell phone 

they were missing. The participants had the option to write down their name, contact number 

and/or e-mail address. The questions were jumbled up so that the participants could not identify 

the measured construct an answer in a socially accepted way.  

Sample 

The questionnaire was filled out by 118 students of the Private Engineering College 

Student (N=118). The majority of the respondents were male 78% (92), and 22% (26) were 

female. As the Private University is a technical college, the difference in numbers represents the 

gender ratio. The average age was 19.97 years, and it ranged from 17 to 26 years. The average 

GPA was 7.54, excluding first-year students because they had not received their grades at the 

time the survey took place (Table 1). The majority of participants with 32.8% are in their second 

year of study, followed by third-year students with 23.3%. First-year students participated with 

19.1%, and 18% of the students were in their fourth year. The sample also includes 6.8% of 

students in their master’s degree. Most of the respondents had joined and were a member of an 

innovative student association, few were running these student technical club. Most of the 

participants studied Computer Science Engineering (20.3%) and Electronics & Communication 

Engineering (17.8%).  

Table 1 

DEMOGRAPHIC PROFILE OF THE 
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PARTICIPANTS 

 
Mean SD 

Age 19.97 1.66 

Academic Year 2.68 1.34 

CGPA 7.54 1.18 

 

 
Table 2 

STUDENT ENROLLED IN INNOVATIVE 

ASSOCIATION MEMBERSHIP 

  Frequency Percent 

No 89 76.1 

Yes 28 23.7 

 

Tools Used 

Descriptive statistical information was obtained using the statistical software package 

SPSS 20. Univariate analysis of frequency and percentages and bivariate analysis for correlation 

tests, t-tests for identifying differences in the mean values and regressions for hypothesis testing 

were used as quantitative techniques. The analyze and the discussion of the results are in the next 

chapter. 

RESULT ANALYSIS 

The demographic details of the participants such as gender, age, their average grade were 

analyzed with mean and standard deviation. Students from fourteen different branches took part 

in the research.  

The results revealed that age has a significant influence on the innovative skills with a 

value of F=9.889 is significant at 0.002. Technical students that are 20 years and above had 

higher innovative skills than younger ones. They also have significantly different results in their 

personality traits (0.025), such as risk-taking (0.001) or self-confidence (0.034). Students that are 

older than 20 years are significantly more self-confident and willing to take risks than younger. 

Age does not have a significant influence on the creativity along with the organizational trust 

(Chen et al., 2011; Chou, 2004; Heunks, 1998; Gopnik and Griffiths, 2017)  

The gender of the participants does not influence their innovative skills, if they are a 

member of an innovative club or if they have participated in an innovation competition. The 

gender of the participants did not significantly affect the academic performance measured by the 

average grade as well as the creativity and the personal traits such as the constructs of self-

confidence and risk-taking along with the organizational trust. 

The academic performance measured by the average grade of the student does not have a 

significant influence on their innovative skills: Students with better grades did not have a 

significantly higher score in their innovative skills. In the following section, the intercorrelations 

in the technical student studied variables was investigated by the Pearson correlation coefficient 

and with 5% sign (Table 3). 
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Table 3 

CORRELATIONS COEFFICIENTS BETWEEN VARIABLES 

  SC SD AM AT RT C 

 Self-Confidence(SC) 1           

Self-Determination 

(SD) 
0.102 1         

Achievement 

Motive(AM) 
-0.192* 0.141 1       

Ambiguity Tolerance 

(AT) 
0.203* 0.035 0.274** 1     

Risk Taking (RT) 0.009 -0.270** -0.009 -0.067 1   

Creativity (C) -0.008 -0.148 -0.163 0.032 0.209* 1 

Organizational Trust 

(OT) 
0.178 0.04 0.229* -0.027 -0.007 -0.078 

Notes: *p<0.05; **p<0.001 

The construct of self-confidence correlates significantly with the construct of tolerance of 

ambiguity and the achievement motive. The construct of self-determination has a highly 

significant correlation with the construct of risk-taking. The achievement motive has a highly 

significant correlation with the construct of tolerance of ambiguity and correlates significantly 

with the construct of trust. The construct of creativity correlates significantly with the construct 

of risk-taking. 

The model including trust, creativity, personal traits as independent variables on 

innovative skills as the dependent variable could be confirmed with an F=2.461 and a 

significance level of 0.025 (Table 3). The hypothesis H1 could be verified: Personal traits do 

have a significant influence on the innovative skills (0.022). A significant influence on the 

innovative skills have the constructs of risk-taking (H1b) and self-confidence (H1c). Influence of 

the constructs tolerance for ambiguity (H1e), achievement motivation (H1a) and self-

determination (H1d) on innovative skills could not be found, and the null hypothesis must be 

accepted. H2 the null hypothesis is accpted and the alternative hypothesis is rejected: The study 

could not verify a significant influence of creativity on innovative skills. Similarly, H3 null 

hypothesis accepted and alternate hypothesis could not be verified: Trust does not have a 

significant influence on the innovative skills. All constructs explained 18.1% coefficient 

(R²=0.181) of the innovative skills.  

DISCUSSION 

The results reveal that the gender does not influence the innovative skills of the students. 

The business incubator should offer programs that are appealing to male and female students. If 

one might expect that the academic performance influences the innovative skills of a student is 

wrong. There could be no significant difference found between excellent students (CPGA>8.0) 

and students with lower grades. Personal traits, creativity and organizational trust did not have 

much effect on their academic performance. Age could be identified as a moderator for 

innovative abilities: Older students (>20years) scored higher in self-confidence, risk, taking and 

trust. Their age does not influence the creativity of the students. The correlation between the 

constructs is in many cases significant (Table 3). The research reveals that the major influences 

on innovative skills are the personal traits of risk-taking and self-confidence and this confirms 

with the findings of Gurol and Atsan (2006).  
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The significant correlation of self-confidence and tolerance of ambiguity can be 

explained by the importance of the self-confidence for handling stress. So if students are 

comfortable in a stressful situation, they are more confident with themselves. The achievement 

motive correlates significantly negative with the self-confidence. Students that are not confident 

with themselves do not believe that they can do best and have a low achievement motive. The 

construct of self-determination and the construct of risk-taking have one of the highest negative 

inter-correlation of all studied variables (-0.27). It can be explained by the phenomena that 

people who are scared to take risks do not believe in their self-determination. They tend to 

believe they are determined by other people, luck or fortune. The achievement motive has a 

highly significant correlation with the construct of tolerance of ambiguity because people that 

have ambitious aims need to be able to handle stress, hurdles and react reflected in difficult 

situations. The construct of creativity correlates significantly with the construct of risk-taking: If 

students take risks, they need a good imagination to think the situation through and be able to 

react creatively to new and unpredictable situations (Adil, 2018; Anas, 2017).  

The other measured personal constructs such as achievement motive, tolerance of 

ambiguity and self-determination did not have a significant influence on the innovative 

competencies. This was unexpected as the construct of self-confidence correlates with almost all 

variables but only 0.009 with the construct of risk-taking. The two constructs do not influence 

each other. The young age of the students might cause this. Even though they are confident in 

themselves, they are not willing to take risks yet.  

 

 

 

CONCLUSION 

The research investigated the innovative skills of technical students as the dependent 

variable. The following dimensions were included in the model of the study as independent 

variables: (1) Personal traits as self-confidence, risk-taking, self-determination, achievement 

motive, tolerance of ambiguity; (2) creativity and (3) organizational trust. 

The age of the students influences the constructs and the innovative skills: Older students 

are more self-confident and willing to take risks than younger students. The gender or the 

academic performance of the students do not influence their innovative skills: Innovative 

programs should be appealing to female and male students. The study revealed that personal 

traits have a significant influence on the innovative skills of the students. As the significant 

significant personal traits, the constructs of self-confidence and risk-taking could be identified. 

To support the innovative skills of the student's universities should try to support the self-

confidence of their students as well as emphasizing that taking a risk with an innovative idea is 

something valuable. The theme of this paper was to question the do personal traits, creativity and 

organisational trust influence the innovative skills of technical students in a private university.  

Future Scope and Limitation of Work 

As the study has been carried out with small sample size, further research by collecting 

larger sample could strengthen the validity of the model of the study. Furthermore, it would be 

interesting if the model of the study fit to technical students from other countries and continents. 



International Journal of Entrepreneurship                                                                                                  Volume 22, Issue 2, 2018 

                                                                                        9                                                                    1939-4675-22-2-153 

 

A structural equation model can be used to develop a complex model. The model of the study 

can be improved by examining the path coefficients along with the moderators. 

As there was almost 20% of first year students participating in the research, there could 

have been some difficulties in understanding all English vocabularies, because some students 

might not be confident with the English language at the beginning of their studies. Testing the 

regression model on the constructs on the innovation skills, it was found to 18.1% explained by 

other constructs. This number reveals that not all influences are captured in this research. The 

remaining amount can be captured through further research and the strength of the relationship 

may be tested with organizational trust as moderator. 
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