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1. IINNTTRROODDUUCCTTIIOONN  
 
 Entrepreneurship programs in higher education have increased significantly over the past 

few decades (Nowiński et al., 2019) and there is a strong need for higher education institutions to 

offer appropriate training and development for faculty members to achieve the goal of 

entrepreneurship education. As the importance of faculty development programs has been identified, 

this research aims to provide an evidence-based framework to evaluate the effectiveness of a faculty 

development program offered to support the innovation ecosystem of the greater Tokyo area.  

One of the primary goals of this faculty development program is to strengthen participants’ 

perceived behavioral control, creative self-efficacy, and error coping strategies (communication about 

errors and error strain; Rybowiak, Garst, Frese, & Batinic, 1999), as those are associated with 

creativity and innovation. High perceived behavioral control gives faculty members a higher capacity 

to control the creative process, which is critical to cultivating students’ entrepreneurship intentions 

for future ventures (Devonish et al., 2010; Liñán, 2004). Further, high creative self-efficacy makes 

faculty members strongly believe in their ability to generate creative outcomes (Tierney & Farmer, 

2002), which helps students manage uncertainties in the entrepreneurial process. Regarding error 

coping strategies, communication about errors proactively handles errors (e.g., discussing errors 

openly), and low error strain can reduce stress levels while facing mistakes (Rybowiak et al., 1999). 

Therefore, faculty members with solid error coping strategies can help students effectively conquer 

mistakes and frustrations while pursuing different alternative solutions. Taken together, we assert 

that observing changes in perceived behavioral control, creative self-efficacy, communication about 
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errors, and error strain can be used as outcomes to reflect the effectiveness of this faculty 

development program.  

We systematically apply a longitudinal design to evaluate how these four program outcomes 

change over time in the current research. In addition, as personal characteristics can vary the 

learning process (see Wegmann et al., 2020), we investigate the moderating role of faculty members’ 

growth mindset (i.e.,  predisposition that ability can be developed through an inward focus on 

understanding, mastering of tasks, and valuing self-improvement; Dweck, 2006), uncertainty 

avoidance (i.e., the extent to which individuals feel threatened by and try to avoid uncertain and 

ambiguous situations; Hofstede, 1980), and gender on the development trajectory of those outcomes. 

Finally, given that coaching training has been implemented as an elective module in the program, 

we also investigate whether faculty who received this training can engender different trajectories of 

personal growth over time. In sum, our proposed evidence-based framework serves as a means to 

evaluate the impact of this faculty development program and identify critical individual differences 

in participants’ personal growth.  

 
22．．MMEETTHHOODDSS  

PPrroocceedduurree  aanndd  SSaammppllee  The participants comprised 24 faculty members, six graduate students, seven 

administrators, and four practitioners from 9 universities and four research institutions in Japan. 

Participants were provided the approved IRB statement of consent before dispersing the 

assessments. Participants were informed that their involvement in this study was voluntary and 

that their responses would remain confidential. Participants were administered measures of three 

program outcomes (entrepreneurship awareness, efficacy beliefs, and error copying skills) three 

times: before the program (Time 1), middle of the program (Time 2), and after the program (Time 3). 

Using a three-time longitudinal design enables us to track the within-individual change in the 

evaluation of program outcomes over time.   

In addition, we collected personal characteristics (growth mindset, uncertainty avoidance, 

and gender) at Time 1. At Time 3, we recorded whether faculty members received coaching training. 

41 members participated in the first assessments (Time 1), 37 members participated in the second 
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assessments (Time 2), and 33 members participated in the final assessments (Time 3). Using a five-

point Likert-type scale, we asked participants to rate the extent to which they agreed with a series 

of statements. The scale ranged from “Strongly Disagree” to “Strongly Agree.”   

SSttaattiissttiiccaall  AAnnaallyysseess  RRaannddoomm  ccooeeffffiicciieenntt  mmooddeelliinngg..  Following the work of Bliese and Ployhart 

(2002) and Ployhart, Holtz, and Bliese (2002), we applied a multilevel structure to conduct an 

unconditional two-level linear growth model (i.e., within-individual and between individual levels of 

analyses). This two-level growth model is recommended for analyzing within-individual change over 

time and between-individual cross-level moderating effects. This statistical analysis has been 

applied to access skill development in training and professional programs (see Kao, Tsai, & Schinke, 

2021; Wegmanns et al., 2020). We used the multilevel package (Bliese, 2016) in R (R Core Team, 

2021) to conduct the analyses.  

  

33..  RREESSUULLTTSS  

Regarding the growth of program outcomes, as shown in Table 1 (Model 1), perceived 

behavioral control (𝛽𝛽� = .14, p < .01) and creative self-efficacy (𝛽𝛽� = .11, p < .01) significantly increase 

over time. However, communication about errors (𝛽𝛽� = .07, p = .08) and error stain (𝛽𝛽� = .01, p = .77) 

did not change over time. These results indicate that this faculty development program can 

positively develop members’ perceived behavior control and create self-efficacy (see Figures 1a-1b). 

The moderating effects of personal characteristics (i.e., growth mindset, uncertainty 

avoidance, gender, and coaching training) on the growth trajectory of program outcomes (i.e., 

perceived behavioral control, creative self-efficacy, communication about errors, and error strain) are 

shown in Table 1 (Model 2). Growth mindset has positive moderating effects on the growth trajectory 

of perceived behavior control (𝛾𝛾�� = .16, p < .01) and creative self-efficacy (𝛾𝛾�� = .11, p < .01). Figures 

2a and 2b show that when growth mindset is high, perceived behavioral control and creative self-

efficacy can increase over time, whereas when growth mindset is low, perceived behavioral control 

and creative self-efficacy remain the same over time. Taken together, these results indicate that 

members with high growth mindset can have growth in perceived behavioral control and creative 

self-efficacy in this faculty development program. 
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Uncertainty avoidance negatively moderates the growth trajectory of perceived behavior 

control (𝛾𝛾�� = -.21, p < .05). Figure 2c indicates that when uncertainty avoidance is high, perceived 

behavioral control remains the same over time. In contrast, perceived behavioral control increases 

over time when uncertainty avoidance is low. These results indicate that members with low 

uncertainty avoidance grew their perceived behavioral control in this faculty development program. 

Gender has moderating effects on the growth trajectory of communication about errors (𝛾𝛾�� 

= -.20, p < .05) and error strain (𝛾𝛾�� = -.21, p < .05). The results in Figure 2d indicate that male 

members increase communication about errors over time, whereas female members have the same 

communication about errors over time. Figure 2e indicates that male members increase error strain 

over time, but female members decrease error strain over time. These results indicate that male 

members are willing to communicate errors but feel more error strain over the faculty development 

program. In contrast, female members have the same communication about errors but decreased 

error stain over the faculty development program.   

Coaching training positively moderates the growth trajectory of creative self-efficacy (𝛾𝛾�� 

= .17, p < .05). Figure 2f indicates that for members who received no coaching training, creative self-

efficacy remains the same over time, whereas, for members who received coaching training, creative 

self-efficacy increases over time. These results imply that coaching training benefits the growth of 

creative self-efficacy in this faculty development program.  

 

44..  DDIISSCCUUSSSSIIOONN  

  Our proposed framework provides a unique way to systematically evaluate the growth in 

four outcomes of a faculty development program for entrepreneurship education. Our results 

demonstrate that this faculty development program effectively enhances perceived behavioral 

control and creative self-efficacy regardless of participants’ differences. However, it does not impact 

the change of error coping strategies (communication about errors and error strain). Our 

longitudinal design and investigation of the change in these four program outcomes offer a way to 

evaluate the quality and effectiveness of this faculty program.  
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