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Our study focuses on the impact of systematic entrepreneurship training comprising both 
active and passive learning activities on entrepreneurial alertness and efficacy among 
adolescent youth. Reports from a two-wave online survey among 328 students from five 
secondary schools (aged 13–16 years; 34.8% male and 65.2% female) reveal that those 
who went through entrepreneurship training (treatment group, N = 142) had significantly 
higher entrepreneurial alertness and efficacy levels compared to those who did not go 
through training (control group, N = 186). We also find that even with gender effects 
accounted for, the higher entrepreneurial alertness and efficacy levels in the treatment 
group are due in part to both passive and active/hands-on elements of the program. 
Our study offers direct evidence that conducting entrepreneurship training programs 
among secondary school students could be an effective means to enhance entrepre-
neurial competencies among the youth. Specifically, our findings highlight the value of 
entrepreneurial training in improving age-appropriate competencies of entrepreneurial 
alertness and efficacy.
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inTrODUcTiOn

Entrepreneurship plays a critical role in boosting economic growth and development (Wong et al., 
2005). As such, policymakers have been focusing their efforts on entrepreneurship promotion. 
Promoting entrepreneurship goes beyond assisting incumbent entrepreneurs and business owners; 
it also encompasses inculcating an enterprising spirit among young people because adolescents 
are the source of the next wave of entrepreneurs. Entrepreneurship training, which aims to equip 
participants with relevant knowledge and skills (Katz, 2007), is regarded as a practical means to 
promote entrepreneurship among young people (Peterman and Kennedy, 2003).

Meta-analytic findings indicate that entrepreneurship training is effective in promoting cogni-
tive and motivational outcomes resulting in more start-ups (Martin et  al., 2013). However, our 
theoretical understanding of how and why entrepreneurship training exerts a positive influence 
on entrepreneurial competencies is still lacking (Martin et al., 2013). Specifically, our knowledge 
regarding designing and improving training to promote entrepreneurship effectively is somewhat 
surprisingly limited (Gielnik et al., 2015). Importantly, according to the Global Entrepreneurship 
Monitor’s special report on entrepreneurship training, we need more studies on entrepreneurship 
training particularly on whether and in what specific ways training makes a difference (Martinez 
et al., 2010).
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As a tangible response to the various calls for more systematic 
studies on entrepreneurship training, our study aims to validate 
the value of promoting entrepreneurship training among adoles-
cents, and specifically to examine whether activities that involve 
passive learning (e.g., classroom lessons, assembly talks, visits to 
firms) and those that involve more active, experiential learning 
(e.g., attachments and internships, product/prototype creation, 
learning from a mentor, etc.) differentially improve important 
entrepreneurial competencies and efficacy. The entrepreneurship 
training in our current study involves adolescent youth. Our 
focal outcomes are (1) entrepreneurial alertness, or the ability to 
recognize new opportunities that were previously not available 
(Baron and Ensley, 2006), and (2) entrepreneurial self-efficacy, or 
the level of confidence individuals have in their entrepreneurial 
capabilities (Chen et  al., 1998). Alertness and efficacy are age-
appropriate entrepreneurial competencies that lay the founda-
tions of future entrepreneurial activity in the later adult stage 
(Obschonka et al., 2011). Entrepreneurial competencies are not 
only relevant to those who aspire to pursue their own business 
ventures in the future; they are also increasingly being recogni-
zed as critical occupational skills in navigating the world of work 
in the twenty-first century (Uy et al., 2015).

research QUesTiOns anD gOals

Entrepreneurship training is a structured program that aims to 
equip participants with the necessary skillset and mindset for 
identifying and launching new business ventures (Cope, 2005; 
Katz, 2007). Previous research on entrepreneurship training 
include studies that examined the effect of training on univer-
sity students’ entrepreneurial intentions (Souitaris et al., 2007),  
a pre–post comparison of entrepreneurial career intentions 
among students in terms of desirability and feasibility (Peterman 
and Kennedy, 2003), and how entrepreneurial competencies 
mediate the linkage between entrepreneurial personality and 
entrepreneurial intention and alertness (Obschonka et al., 2017). 
Building on these studies, we used a quasi-experimental design  
to test whether entrepreneurship training (and particular features 
of it) would improve entrepreneurial competencies and ascertain 
the impact of training intervention on outcomes of entrepre-
neurial alertness and entrepreneurial self-efficacy.

The first outcome of entrepreneurial alertness has been argued  
to be vital for successful entrepreneurship (Obschonka et  al., 
2017). Entrepreneurship “is based on [the] discovering of oppor-
tunities and resources to exploit them” (Kaish and Gilad, 1991, 
p. 45). It is thus only natural that successful entrepreneurship 
will require that the entrepreneur be adept at inferring from 
his surroundings to notice and see value in opportunities not 
apparent to others (Kaish and Gilad, 1991; Tang, 2008). On a 
similar note, Kirzner (1973) argued that the element considered 
entrepreneurial in human action is the alertness to information 
rather than the possession of information.

Tang et al. (2012) conceived entrepreneurial alertness to be a 
construct with three dimensions. The first dimension of scanning 
and searching the environment broadens the domain-specific 
knowledge base of the entrepreneur. The second dimension of 
association and connection allows the entrepreneur to make sense 

of the linkages between outwardly unrelated occurrences and to 
approach situations with a novel perspective (Tang et al., 2012). 
The final dimension of evaluation and judgment enables the 
entrepreneur to be more situationally aware: to focus on the most 
important details and to discern if there is a possible opportunity 
(Tang et al., 2012). Individuals possessing high entrepreneurial 
alertness thus have a more precise perception of reality (Gaglio 
and Katz, 2001) as they tend to search for and notice environmen-
tal changes, and tend to have a more adaptive mental framework 
(Baron, 2004). Previous studies have found a positive relationship 
between entrepreneurial alertness and the probability of new 
venture creation (Langowitz and Minniti, 2007).

The second outcome is entrepreneurial self-efficacy. Self-
efficacy shapes one’s goals, the amount of effort one is willing to 
put into the goal, and one’s level of persistence (Bandura, 1993). 
Being a domain-specific efficacy, entrepreneurial self-efficacy has 
stronger predictive power compared to general self-efficacy (Gist, 
1987). Entrepreneurial self-efficacy has thus indeed been consist-
ently shown to be a positive influence on an individual’s inten-
tions to become involved in entrepreneurship (e.g., Chen et al., 
1998; Segal et al., 2005; Zhao et al., 2005; Cassar and Friedman, 
2009). Among incumbent entrepreneurs, entrepreneurial self-
efficacy had a positive link with the amount of personal, financial, 
and time poured into their respective enterprises (Cassar and 
Friedman, 2009).

Entrepreneurial self-efficacy has been found to have a strong  
influence on the career options considered by youths in mid-
dle and high school aged 11–18  years (Wilson et  al., 2007). 
Similarly, Schröder and Schmitt-Rodermund (2013) found that 
for adolescents from families that run their own enterprises, the 
higher their perceived entrepreneurial competencies (analogous 
to entrepreneurial self-efficacy), the more intrinsically motivated 
they were to succeed in their respective family businesses in the 
future. Entrepreneurial self-efficacy is also a “significant driver of 
the decision to invest in discovering an entrepreneurial opportu-
nity as well as to exploit an entrepreneurial opportunity” (Cassar 
and Friedman, 2009, p. 254) and has additionally been found to 
moderate the relationship between environmental munificence 
and entrepreneurial alertness (Tang, 2008).

Both entrepreneurial alertness and entrepreneurial self-
efficacy have been recommended as behavioral competencies 
that should be promoted more comprehensively in entrepre-
neurial curricula (Morris et al., 2013). Entrepreneurial alertness 
has been postulated to be “an individual capability that can be 
learned and improved” (Tang et al., 2012, p. 91). Entrepreneurial 
self-efficacy appears to be moldable through entrepreneurship 
education (Zhao et al., 2005; Fayolle et al., 2006). Taken together, 
the first goal of this study is to test if entrepreneurship training 
can increase (a) entrepreneurial alertness and (b) entrepreneurial 
self-efficacy.

In congruence with scholarly recommendations to explore 
which teaching methods are effective in entrepreneurship edu-
cation (e.g., Segal et  al., 2007; Pihie and Bagheri, 2011), our 
study also examined features of the entrepreneurship training 
program. As entrepreneurship is action-oriented (Rasmussen 
and Sørheim, 2006), the experiential learning of entrepreneur-
ship through activities has been encouraged by several scholars  
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(e.g., Rasmussen and Sørheim, 2006; Morris et  al., 2013). 
Educators in general believe in the importance of experiential 
learning in entrepreneurship training (Segal et al., 2007).

The activities in the training program examined in this study 
range from assembly talks and mentor guidance to internships 
and competitions. The activities are of various types, from expe-
riential to verbal persuasion. According to Bandura’s theory of 
self-efficacy, self-efficacy can be developed through experiences 
of mastery, modeling, verbal persuasion, and physiological 
states (Bandura, 1977). Likewise, for entrepreneurial alertness, 
Tang et al. (2012) argued that following social cognitive theory, 
alertness can be influenced “by actively engaging in behavior, 
cognition, action, and experiential learning” (p.91). Thus, our 
second goal for this study is to examine whether the features 
of entrepreneurship training in the form of passive and active/
hands-on activities account for the impact of entrepreneurship 
training on (a) entrepreneurial alertness; and (b) entrepreneurial 
self-efficacy.

In sum, our research seeks to add nuance to address the broad 
question—does entrepreneurship training make a difference?—by 
focusing on the adolescent youth context. Specifically, using a 
quasi-experimental design that allows us to compare differences 
in entrepreneurial competencies between a treatment or training 
group and the equivalent non-training group before and after 
the training, our research examines two questions: (1) Does 
systematic entrepreneurship training could effectively account 
for changes in secondary school students’ entrepreneurial alert-
ness and efficacy? (2) Do active/experiential and passive learning 
activities differentially improve entrepreneurial competencies 
and efficacy?

MeThOD

Our data collection effort was part of a larger study on entrepre-
neurship promotion and training among the youth in Singapore. 
As such, we report only the relevant measurements and results 
pertaining to the aims of the current study.

Participants, Design, and Procedures
We recruited participants from five secondary schools in Singapore 
for this two time-point study. These five schools were sponsored 
by the government agency responsible for entrepreneurship pro- 
motion and development to conduct entrepreneurship training 
among their students. As this was a quasi-experimental study, 
random assignment was not employed. Instead, students who 
registered for the entrepreneurship training program were recrui-
ted to form the treatment group, while a corresponding number 
of students who did not register for the training program from  
the same school were recruited to form the control group. 
Participants in the treatment and control groups were comparable 
in age and educational levels.

In total, we recruited 365 participants at Time 1, the initial 
stage before the commencement of the entrepreneurship training 
program. Time 1 was to serve as the baseline measurement. There 
were 156 (42.7%) participants in the treatment group and 209 
(57.3%) participants in the control group. Participants had a mean 
age of 14.53  years (SD  =  1.13). There were 130 (35.6%) males 

and 235 (64.4%) females. The sample comprised of 106 (29.0%) 
Secondary 1, 41 (11.2%) Secondary 2, 157 (43.0%) Secondary 3 
and 60 (16.4%) Secondary 4 students. One participant did not 
provide information about his/her year of study.

An information sheet about the study was disseminated to 
the parents 3 weeks before the administration of the first survey 
at Time 1. As the participants were secondary school students 
and thus minors, we sought for parental consent. Students whose 
parents consented to their participation were invited for the 
first survey at Time 1. They completed the online questionnaire 
administered by the research team in the computer laboratories 
of their respective schools. Participants who completed the 
first survey received a S$10 stationery store voucher and light 
refreshment.

We administered another survey at Time 2, 3  months after 
Time 1. Time 2 thus occurred after the conclusion of the program 
and was taken to see if there were any changes after the program. 
Some participants from Time 1 were excluded from participat-
ing at Time 2 following these exclusion criteria: (1) missing more 
than two responses in any section of the survey at Time 1 and/or  
(2) giving the same responses within any one displayed page in 
the Time 1 survey. After collecting the data, we used the same 
two criteria again when cleaning the responses from Time 2. After 
taking into consideration the two exclusion criteria and attrition, 
we were left with 328 (89.9%) valid responses in Time 2, with 
142 (43.3%) participants in the treatment group and 186 (56.7%) 
participants in the control group. The demographic characteris-
tics of the sample did not change drastically; the mean age was 
14.55 years (SD = 1.13), and there were 114 (34.8%) males and 214 
(65.2%) females. There were 96 (29.3%) Secondary 1, 37 (11.3%) 
Secondary 2, 140 (42.7%) Secondary 3 and 54 (16.5%) Secondary 
4 students. One participant did not provide information about his/
her year of study. Participants who completed the Time 2 survey 
received a notebook and a stationery store voucher worth S$10.

entrepreneurship Training Program
The training program, which took place from around May to 
September 2015 was systematically implemented across the five 
schools mentioned in the earlier section on participants, design, 
and procedures. The program involved a structured curriculum 
consisting of about 15–21 sessions for students to acquire four 
main skills—interpersonal/personal, innovative thinking, finan-
cial, and marketing communications. The trainers comprised 
internal (i.e., teachers) and external (i.e., vendors) sources. The 
school teachers have a background in design and technology and/
or had previous experience organizing similar entrepreneurship 
programs. The external trainers were hired from an established 
financial literacy education provider that obtained government 
accreditation. Because of the structured curriculum, the core 
components and key activities of the programs conducted in the 
five schools were similar; for example, students learned how to 
market and pitch, were involved in design and prototyping, and 
went on learning journeys. Students also met with entrepreneurs 
who shared their experiences, and some entrepreneurs were 
involved as mentors to students. The schools also held internal 
showcases and selected students were sent to take part in exter-
nal competitions.
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Table 1 | Frequency distribution of the participation in active and passive activities at Time 2.

no. participation

Treatment control

(n = 142) (n = 186)

Passive activities 1. Assembly talks 129 122

2. Classroom lessons 122 132

3. External visits 120 90

Active Activities 4. Attachments/internships 48 45

5. Product development lessons 118 123

6. Group work for business idea development 124 108

7. Report presentation 108 118

8. Learning from mentor 90 67

9. Receiving guidance from mentors/facilitators 104 86

10. Presenting ideas at entrepreneurship-related events/competitions in school 81 62

11. Presenting ideas at entrepreneurship-related events/competitions outside of school 73 36
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Variables and Measures
Passive and Active Entrepreneurial Activities
A list of 11 activities was used at Time 2 as a measure of student 
participation in passive and active learning activities. The list 
was created by building on an earlier list of activities reported 
in Uy et  al. (2013), as these activities were common across 
entrepreneurship training programs in Singapore schools. 
Passive entrepreneurial activities refer to three activities that 
expose participants to entrepreneurship via a passive delivery of 
information. These activities included assembly talks, classroom 
lessons, and external visits to understand enterprise and innova-
tion. Active entrepreneurial activities refer to eight activities that 
expose participants to entrepreneurship via active exchange and 
engagement with entrepreneurial experiences. These activities 
included attachments and internships, lessons involving product 
and prototype creation with the opportunity for hands-on exp-
erience acquiring entrepreneurship-related skills, and participa-
tion in business competitions within and outside of the school. 
The full list of activities is in Appendix A.

Participants were asked to indicate the activities they par-
ticipated in. Two activity scores were calculated by summing the 
number of activities participated under each activity type. The 
composite passive entrepreneurial activities scores ranged from 
0 to 3 (M =  2.18, SD =  1.05), while the active entrepreneurial 
activities scores ranged from 0 to 8 (M = 4.24, SD = 2.49). Higher 
activity scores indicate greater participation in the respective 
entrepreneurial activity type. Table  1 provides a breakdown of 
treatment and control group participation in various activities in 
Time 2. The figures suggest that the treatment group had a sig-
nificantly higher participation rate on all 11 activities (p < 0.05).

Entrepreneurial Efficacy
Entrepreneurial efficacy was measured at Time 1 and Time 2 
using a 15-item scale. Out of the 15 items, five items were adapted 
from Chan et  al. (2012) entrepreneurial efficacy scale, and 10 
were new items created to reflect self-reported efficacy in both 
entrepreneurial skillsets and mind-set. Eleven items measured 
self-reported efficacy in entrepreneurial skillsets; examples of the 

items are “I am confident of developing a product using needs 
identification techniques” and “I am capable of conducting a mar-
ket research by myself.” Four items measured self-reported efficacy 
in an entrepreneurial mind-set; examples of the items are “I realize 
that starting and managing a profitable business requires plenty 
of hard work and sacrifice” and “I understand that even though 
the objective of running a business is to earn money, I should be 
guided by moral principles.” The full list of items is in Appendix B.

Participants were asked to rate their confidence in complet-
ing tasks related to entrepreneurship on a 5-point Likert scale 
ranging from 1 (not at all confident) to 5 (extremely confident). 
The reliabilities at Time 1 were α  =  0.94 for entrepreneurial 
skillset efficacy, α  =  0.85 for entrepreneurial mindset efficacy, 
and α  =  0.93 for the entrepreneurial efficacy scale as a whole. 
The reliabilities at Time 2 were α  =  0.93 for entrepreneurial 
skillset efficacy, α = 0.86 for entrepreneurial mindset efficacy, and 
α = 0.92 for the entrepreneurial efficacy scale as a whole.

Composite entrepreneurial skillset efficacy (for Time 1, 
M = 3.13, SD = 0.81; for Time 2, M = 3.09, SD = 0.78) and entre-
preneurial mindset efficacy (for Time 1, M = 3.84, SD = 0.78; for 
Time 2, M = 3.84, SD = 0.76) scores were computed by taking  
the mean scores across the items in each subscale. Entrepreneur-
ial efficacy as a whole had a mean of 3.32 at Time 1 (SD = 0.72) 
and a mean of 3.29 at Time 2 (SD = 0.68). Higher mean composite 
scores indicated higher entrepreneurial efficacy.

Entrepreneurial Alertness
Entrepreneurial alertness was measured at Time 1 and Time 2 
using the entrepreneurial alertness scale developed by Tang et al. 
(2012). These items were grouped into three dimensions of alert-
ness: (1) scan and search (five items), (2) associate and connect 
(three items), and (3) evaluate and judge (four items). The scan 
and search dimension refers to the ability of entrepreneurs to 
attune to information about new business ideas. Items for the 
scan and search dimension include “I have frequent interactions 
with others to acquire new information” and “I always keep an 
eye out for new business ideas when looking for information.” The 
associate and connect dimension refers to the ability to apply and 
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Table 2 | Descriptive statistics, correlations, and reliabilities.

Variables no. 
items

M sD 1 2 3 4 5 6 7 8 9 10 11 12

1 Gender (F = 0, M = 1) 1 – – –

2 Entrepreneurial skillset efficacy (Time 1) 11 3.13 0.81 0.17** (0.94)

3 Entrepreneurial mindset efficacy (Time 1) 4 3.84 0.78 0.13* 0.51** (0.85)

4 Entrepreneurial skillset efficacy (Time 2) 11 3.09 0.78 0.25** 0.67** 0.34** (0.93)

5 Entrepreneurial mindset efficacy (Time 2) 4 3.84 0.76 0.17** 0.30** 0.48** 0.43** (0.86)

6 Scan and search (Time 1) 5 3.50 0.62 0.15** 0.58** 0.31** 0.44** 0.21** (0.76)

7 Associate and connect (Time 1) 3 3.47 0.63 0.12* 0.51** 0.21** 0.37** 0.17** 0.72** (0.70)

8 Evaluate and judge (Time 1) 4 3.53 0.59 0.10 0.66** 0.33** 0.50** 0.25** 0.67** 0.66** (0.71)

9 Scan and search (Time 2) 5 3.47 0.57 0.13* 0.38** 0.22** 0.47** 0.22** 0.49** 0.37** 0.41** (0.71)

10 Associate and connect (Time 2) 3 3.54 0.58 0.09 0.32** 0.15** 0.39** 0.16** 0.34** 0.37** 0.40** 0.53** (0.69)

11 Evaluate and judge (Time 2) 4 3.53 0.56 0.12* 0.45** 0.20** 0.52** 0.27** 0.38** 0.33** 0.52** 0.53** 0.47** (0.65)

12 Active entrepreneurial activities 8 4.24 2.49 0.04 0.22** 0.09 0.35** 0.15** 0.18** 0.13* 0.15** 0.24** 0.21** 0.22** –

13 Passive entrepreneurial activities 3 2.18 1.05 −0.01 0.21** 0.17** 0.27** 0.21** 0.17** 0.12* 0.17** 0.21** 0.13* 0.17** 0.61**

*p < .05, **p < .01
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extend logic to different pieces of information. For the associate 
and connect dimension, example items are “I see links between 
seemingly unrelated pieces of information” and “I often make 
novel connections and perceive new or emergent relationships 
between various pieces of information.” The evaluate and judge 
dimension describes an individual’s ability to assess opportunities 
and make judgments about the feasibility of their business ideas. 
Examples of the evaluate and judge dimension items include  
“I have an extraordinary ability to smell profitable opportunities” 
and “I have a gut feeling for potential opportunities.”

Participants rated the extent to which they agreed with the items 
on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly 
agree). The reliabilities at Time 1 were α = 0.76 for scan and search, 
α = 0.70 for associate and connect, α = 0.71 for evaluate and judge, 
and α = 0.88 for the entrepreneurial alertness scale as a whole.  
The reliabilities at Time 2 were α  =  0.71 for scan and search, 
α = 0.69 for associate and connect, α = 0.65 for evaluate and judge, 
and α = 0.83 for the entrepreneurial alertness scale as a whole.

Composite scan and search (for Time 1, M = 3.50, SD = 0.62; for 
Time 2, M = 3.47, SD = 0.57), associate and connect (for Time 1, 
M = 3.47, SD = 0.63; for Time 2, M = 3.54, SD = 0.58), and evaluate 
and judge (for Time 1, M = 3.53, SD = 0.59; for Time 2, M = 3.53, 
SD = 0.56) scores were computed by taking the mean scores across 
the items in each dimension. Overall entrepreneurial alertness had 
a mean of 3.50 at Time 1 (SD = 0.55) and a mean of 3.51 at Time 
2 (SD  =  0.47). Higher mean composite scores indicated higher  
levels of entrepreneurial alertness in each respective dimension.

Analysis
To demonstrate the impact of the training program on the treat-
ment group, we first conducted MANCOVA on the five depend- 
ent variables (i.e., entrepreneurial skillset and mindset efficacy, and 
the three dimensions of entrepreneurial alertness scores) collected 
at Time 1, controlling for gender, to ensure the treatment and 
control groups were comparable before examining the training 
effect. To test the presence of training effect, we again conducted 
MANCOVA to compare the treatment and control groups in entre-
preneurial efficacy and alertness at Time 2, controlling for gender. 
Any significant difference indicated from MANOVA was followed 

by post  hoc univariate ANCOVA to detect at which dependent 
variable the training effect was present (Pituch and Stevens, 2016). 
Gender was included as a covariate in all the aforementioned 
analyses because gender gap between males and females in entre-
preneurship has been found in serveral past studies (e.g., Mueller, 
2004; Wilson et al., 2007; Walter et al., 2013).

With the training effect established, we then tried to identify if 
the features of the training program that can improve the entre-
preneurial outcomes of the adolescents. Amount of exposure to 
two set of features, passive and active entrepreneurial activities 
(see Table 2), were compared between the treatment and control 
groups, controlling for gender by MANCOVA. After confirming 
these features differed between the two groups, we then checked 
if the amount of exposure to passive and active entrepreneurial 
activities can account for the significant training effects on the 
entrepreneurial outcomes found earlier through MANCOVA, 
controlling for gender. Post hoc ANCOVA analyses were followed 
up to determine which type of activities was relevant in contribut-
ing the training effect for each entrepreneurial outcome.

resUlTs

Table  2 below shows the descriptive statistics, correlations, 
and reliabilities of all the measures mentioned in the Section 
“Materials and Methods.”

Training effects on entrepreneurial 
Outcomes
At Time 1, MANCOVA results indicated no significant differ-
ence between the treatment and control groups in the entrepre-
neurial efficacy and alertness scores, F(5, 321) = 0.507, p = 0.771. 
Therefore, no post hoc test was further conducted. This implies 
that adolescents in both groups were comparable in terms of their 
perceived efficacy in entrepreneurial skillset, mind-set, and alert-
ness at the beginning of the study, when entrepreneurial training 
was either absent or minimal.

At Time 2, MANCOVA results indicated significant differen-
ces between the treatment and control groups, F(5, 321) = 2.275,  
p = 0.047, ηp

2  (partial eta squared) = 0.034. To identify where group 
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differences were present, univariate ANCOVA was conducted on 
each of the five dependent variables (i.e., entrepreneurial skillset, 
entrepreneurial mindset, and three dimensions of entrepreneurial 
alertness). There was a significant diffeence in entrepreneurial 
skillset efficacy between the treatment (M = 3.19, SD = 0.83) and 
control (M = 3.02, SD = 0.73) groups, F(1, 325) = 4.01, p = 0.046, 
ηp

2
 = 0.012. There was also a significant difference in entrepreneur-

ial mindset efficacy between the treatment (M = 3.98, SD = 0.72) 
and control (M  =  3.73, SD  =  0.77) groups, F(1, 325)  =  8.349, 
p = 0.004, ηp

2 = 0.025. There was a significant difference in the 
scan and search dimension of entrepreneurial alertness between 
the treatment (M  =  3.55, SD  =  0.60) and control (M  =  3.42, 
SD  =  0.55) groups, F(1, 325)  =  4.027, p  =  0.046, ηp

2  =  0.012. 
There was also a significant difference in the evaluate and judge 
dimension of entrepreneurial alertness between the treatment 
(M = 3.61, SD = 0.60) and control (M = 3.47, SD = 0.51) groups,  
F(1, 325) = 4.412, p = 0.036, ηp

2  = 0.013. In short, adolescents 
in the treatment group scored significantly higher in entrepre-
neurial skillset efficacy, mindset efficacy, scanning, and searching, 
and evaluating and judging compared to the adolescents in the 
control group. There was no significant difference in the associ-
ate and connect dimension of entrepreneurial alertness between 
the treatment (M  =  3.58, SD  =  0.61) and control (M  =  3.51, 
SD = 0.56) groups at Time 2, F(1, 325) = 0.915, p = 0.339.

Taken together, the results suggest that the entrepreneurial 
training program had a valuable impact in improving overall 
entrepreneurial outcomes among adolescents. Compared to 
adolescents who did not receive any entrepreneurship training, 
those who received training reported higher entrepreneurial 
skillset and mindset efficacies, and improved ability to scan and 
search for, and evaluate and judge entrepreneurial opportunities.

Features of the Training Program
The subsequent set of analyses centered on identifying the fea-
tures of the training program that improved the entrepreneurial 
outcomes of the adolescents. MANCOVA was conducted to 
compare the amount of exposure to (1) passive entrepreneurial 
activities and (2) active entrepreneurial activities in the treat-
ment and control groups (see Table  1), controlling for gender. 
There was a significant difference between the two groups,  
F(2, 324) = 30.918, p = 0.000, ηp

2 = 0.16. Post hoc ANCOVA revealed 
significant differences in the amount of passive activities between 
the treatment (M  =  2.61, SD  =  0.74) and control (M  =  1.85, 
SD  =  1.12) groups, F(1,325)  =  49.323, p  <  0.001, ηp

2  =  0.132. 
There was also a significant difference in the amount of active/
hands-on activities between the treatment (M = 5.25, SD = 2.19) 
and control (M = 3.47, SD = 2.42) groups, F(1, 325) = 46.957, 
p  <  0.001, ηp

2   =  0.126. Thus, compared to those who did not 
receive entrepreneurial training, those who received training 
reported having exposure to more passive and active/hands-on 
entrepreneurship-related activities. The entrepreneurial training 
program effectively increased the exposure to entrepreneurship-
related activities for adolescents in the treatment group.  
No significant gender difference was found for the amount of 
exposure in both active and passive entrepreneurial activities.

The next step taken was to check if the amount of exposure 
to passive and active entrepreneurial activities was responsible 

for accounting for the significant training effects on the entre-
preneurial outcomes found earlier. To establish the roles played 
by passive and active activities in the observed differences at 
Time 2, we performed MANCOVA on the five entrepreneurial 
outcomes (i.e., entrepreneurial skillset, entrepreneurial mindset, 
and three dimensions of entrepreneurial alertness), including 
gender, passive and active activities as covariates.

With the inclusion of gender, passive and active activities as 
covariates, there was no significant difference between the treat-
ment and control groups, F(5, 319) = 1.202, p = 0.308, though 
we found a significant gender effect: F(5, 319) = 5.432, p < 0.001. 
Also, significant effects of exposure to both active and passive 
activities were detected. Post hoc ANCOVA analyses (with the 
inclusion of gender, passive, and active activities as covariates) 
was then performed on each of the entrepreneurial outcomes 
separately.

Active activities contributed to the differences between the 
treatment and control group in (1) entrepreneurial skillset effi-
cacy, F(1, 323) = 19.607, p < 0.001, ηp

2 = 0.057; (2) the scan and 
search dimension of entrepreneurial alertness, F(1, 323) = 5.383, 
p = 0.021, ηp

2 = 0.016; (3) the evaluate and judge dimension of 
entrepreneurial alertness, F(1, 323) = 5.540, p = 0.019, ηp

2  = 0.017. 
Passive activities, on the other hand, contributed to the differ-
ence between the treatment and control group in entrepreneurial 
mindset efficacy, F(1, 323) = 6.832, p = 0.009, ηp

2  = 0.021.
Gender was also a significant covariate for (1) entrepreneurial 

skillset efficacy, F(1, 323) =  22.621, p <  0.001, ηp
2  =  0.065; (2) 

entrepreneurial mindset efficacy, F(1, 323) =  9.730, p =  0.002, 
ηp

2  = 0.029; (3) the scan and search dimension of entrepreneurial 
alertness, F(1, 323) = 5.170, p = 0.024, ηp

2 = 0.016; and (4) the 
evaluate and judge dimension of entrepreneurial alertness,  
F(1, 323) = 4.374, p = 0.037, ηp

2 = 0.013.
Taken together, the results show that besides gender, the 

program features of passive and active activities can account 
for the training effects on the entrepreneurial outcomes of 
entrepreneurial skillset, entrepreneurial mindset, and all three 
dimensions of entrepreneurial alertness. Our results suggest that 
entrepreneurial training is valuable and should be promoted 
among adolescents to enhance their entrepreneurial efficacy and 
alertness.

DiscUssiOn

Based on a recent report sponsored by the World Bank, many 
countries have increasingly recognized structural policies, such 
as entrepreneurship training, to be effective means of equipping 
their citizens—especially the youth—with necessary entrepre-
neurial competencies (Valerio et al., 2014). However, there is a 
dearth of research on entrepreneurial education in secondary 
schools (Sánchez, 2013; Moberg, 2014; Elert et  al., 2015). Our 
findings offer insights that contribute to the development of a 
comprehensive theory of entrepreneurship education and train-
ing (Pittaway and Cope, 2007; Martin et al., 2013).

research implications
Our study provides valuable evidence that entrepreneurship 
training programs among secondary school students can be an 
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effective means for equipping youths with entrepreneurial com-
petencies and favorable attitudes toward entrepreneurship. There 
were no significant differences between the treatment and control 
groups on any of the measures before the program commenced. 
Significant differences appeared after the treatment group had 
undergone training. These differences demonstrate, as mentioned 
by Morris et al. (2013), that dynamic competencies can be picked 
up and grown over time with practice and exposure.

Our study also uncovered that entrepreneurship training can 
increase the entrepreneurial alertness of secondary school stu-
dents to some extent via the usage of active/hands-on activities, 
consistent with social cognitive theory (Tang et al., 2012). Valliere 
(2013) proposed a schematic model of entrepreneurial alertness, 
whereby alertness can be taught by (1) first helping individuals 
to obtain the needed schemata for entrepreneurial alertness by 
imparting relevant information, and then (2) conducting contin-
ued deliberate practice of activating and applying the schemata. 
Though only the ratings of scan and search, and evaluate and 
judge dimensions were significantly higher in the treatment 
group versus the control group, we note a similar, albeit smaller, 
difference between both groups in the associate and connect 
dimension. Perhaps, the active/hands-on activities in the program 
lent themselves better to the practice of scanning and searching as 
well as evaluating and judging, versus associating and connecting 
information. Alternatively, the items for associate and connect 
may have appeared to be broader in scope than the items from 
the other two dimensions, which were more specific to entrepre-
neurial behaviors, thus making it difficult for students to judge if 
the program had indeed improved their abilities in that area.

Next, our study shows that entrepreneurship training can 
increase the entrepreneurial self-efficacy of secondary school  
students via active/hands-on and passive activities embedded in 
the training program. The contribution of active/hands-on activi-
ties to the development of entrepreneurial efficacy (i.e., skillset) 
in the students is supported by arguments on the impact of expe-
riential learning in entrepreneurship education (e.g., Gibb, 1987; 
Chen et al., 1998; Aronsson, 2004; Fuchs et al., 2008). Experience 
in performing a relevant and sufficiently challenging task has 
long been argued to be the most critical factor in developing high 
domain-specific self-efficacy (Erikson, 2003) The presence of three 
crucial elements of mastery modeling (Wood and Bandura, 1989) 
in active/hands-on activities may have contributed to their effec-
tiveness in building self-efficacy in the entrepreneurial skillset. The 
interactions with mentors and lessons on product development 
may have helped impart entrepreneurial skills and affirmed the 
self-belief of students about their capabilities (Wood and Bandura, 
1989). Group work, report presentations, and internships may 
have filled in the role of guided skill mastery, where students put 
to practice their recently developed skills in a “safe” space with 
feedback (Wood and Bandura, 1989). Internal and external school 
competitions may have played the final role of allowing students 
to take on directly increasingly difficult tasks that can build and 
stabilize their self-efficacy (Wood and Bandura, 1989).

The contribution of passive activities to the development of 
entrepreneurial mindset efficacy in the students demonstrates 
that though verbal persuasion has been classically viewed as more 
limited in its efficacy (Bandura, 1977), it may still have its place 

in entrepreneurship education. Experiential learning may not be 
suitable for all teaching contexts (Fayolle, 2008). Furthermore, 
realistic verbal persuasion is helpful in overcoming lack of self-
confidence, improving self-regulation, encouraging individuals 
to put in more effort in performing a task (Wood and Bandura, 
1989), thus making it particularly effective in shaping the entre-
preneurial mindset efficacy of students.

The significant finding of gender as a covariate is in line with 
the gender gap commonly noted in entrepreneurship research. In 
our results, we observe as well that female students who attended 
the program scored lower than male students in all dimensions 
of entrepreneurial self-efficacy and alertness. It has previously 
been suggested that the masculine discourse surrounding entre-
preneurship (Ahl and Marlow, 2012) and societal stereotypes 
of entrepreneurship as predominantly masculine (Gupta et  al., 
2008) may lead to females being less likely to identify themselves 
as entrepreneurs, regardless of the types of activities in which 
they have been involved (Verheul et al., 2005). Other authors have 
found that for females, having a role model can help boost their 
entrepreneurial self-efficacy (Barnir et al., 2011). In any case, our 
study provides further support to account for gender heterogene-
ity in future work (Westhead and Solesvik, 2016).

limitations and Future Directions
We acknowledge that the quasi-experimental nature of the study 
may have contributed to the smaller effect sizes. It is also possible 
that the training program may have been presented slightly dif-
ferently by the trainers and/or teachers from the various schools. 
Future studies can consider employing the same trainers across 
every program to establish uniformity across schools to have a 
better control over potential confounding trainer effects. The 
number of time-points can also be increased with longer follow-
up periods to verify the stability and changes in the effects of the 
training program. A true experimental study can be conducted 
with all the confounding variables controlled in the future.

The lack of training effect on the associate and connect dimen-
sion of entrepreneurial alertness presents a possible avenue for 
future research. For example, future studies may consider looking 
at the sort of activities in a training program that can improve this 
dimension, or perhaps investigate if this dimension may be less 
malleable compared to the other two dimensions.

Future studies can also go beyond the passive/active group-
ing of training activities to examine more deeply which specific 
activities contribute most to the effectiveness of the program. 
Previous literature has suggested that teamwork activities may be 
especially potent for entrepreneurial learning (Huber et al., 2014). 
Moreover, there have been suggestions that the social interac-
tions of adolescents with their peers and educators are important 
factors that influence the effectiveness of the training program 
(Man and Yu, 2007). In contrast, other authors have promoted for 
more solo-work activities (Sexton and Upton, 1984).

Our study also did not look into whether the development 
of entrepreneurial self-efficacy and entrepreneurial alertness 
would increase the likelihood of the students becoming actual 
entrepreneurs. Schoon and Duckworth’s (2012) longitudinal 
study involving over 6,000 individuals tracked from birth until 
age 34 revealed that becoming an entrepreneur was associated 
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with entrepreneurial career intent expressed at mid-adolescence  
(age 16). It will be important for future studies to monitor if youth 
who undergo training end up establishing their own business 
ventures at some point in their lifetime.

Finally, it may be useful for future studies to explore more 
outcomes alongside entrepreneurial self-efficacy and entrepre-
neurial alertness to refine policy-making decisions. For example, 
it has been found that self-control is another important factor for 
successful entrepreneurship: it ensures that the entrepreneurial 
goals set by individuals high in entrepreneurial self-efficacy are 
not too lofty and unachievable (Baron et al., 2016).

Practical implications
Our study highlights that the effectiveness of an entrepreneur-
ship training program for youth relies heavily on the types of 
activities it provides. Experiential learning is important for the 
development of the more hands-on competencies of entrepre-
neurial skillset efficacy, scanning and searching, and evaluating 
and judging. The activities should ideally cover a range of dif-
ficulty and independency levels, from lessons on product devel-
opment in school to competing in nation-wide entrepreneurship 
competitions. Students can then hone their self-efficacy and 
entrepreneurial alertness as they progress through the program.

Verbal persuasion, though less encouraged in the current 
literature for inclusion in entrepreneurship training programs, 
still appears to play a crucial role, at least in shaping the 
entrepreneurial mindset of students. The personal sharing of 
entrepreneurship experiences by individuals, some of whom 
are alumni of the respective schools, may have made the social 
persuasion particularly effective due to their perceived credibility 
and familiarity with entrepreneurship (Bandura, 1984, as cited in 
Gist, 1987). External visits to companies and meeting the heads 
of those companies may be effective in helping students and more 
realistically shape their ideas of entrepreneurship. Such visits give 

students an opportunity to understand more deeply how they  
can utilize otherwise distant knowledge learned from the class-
room within the constraints of real life.

Overall, the study shows that a healthy mix of activities is 
critical to the success of an entrepreneurship education program.

eThics sTaTeMenT

This study was carried out in accordance with the recommen-
dations of the ethics guidelines for human biomedical research 
of the Institutional Review Board at Nanyang Technological 
University, which approved the study protocol. Parents or guard-
ians provided written informed consent for the adolescents’ par-
ticipation.  Assent from the adolescent participants were further 
sought before the study was conducted.

aUThOr cOnTribUTiOns

M-HH and MU are responsible for the design of the study, data 
analysis, and manuscript preparation. BK is responsible for data 
analysis and manuscript preparation. K-YC is responsible for the 
design of the study and manuscript preparation.

acKnOWleDgMenTs

We would like to thank Spring Singapore, Stephanie Tan Li Ting, 
and Jiang Weiting for their assistance in data collection, and the 
Ministry of Education for the financial support.

FUnDing

This study was funded under the Singapore Ministry of 
Education’s Tier 2 Academic Research Fund (Grant no: MOE 
2013-T2-2-104).

reFerences

Ahl, H., and Marlow, S. (2012). Exploring the dynamics of gender, feminism  
and entrepreneurship: advancing debate to escape a dead end? Organ. 19, 
543–562. doi:10.1177/1350508412448695 

Aronsson, M. (2004). Education matters – but does entrepreneurship education? 
An interview with David Birch. Acad. Manag. Learn. Educ. 3, 289–292. 
doi:10.5465/amle.2004.14242224 

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. 
Psychol. Rev. 84, 191–215. doi:10.1037//0033-295x.84.2.191 

Bandura, A. (1984). Recycling misconceptions of perceived self-efficacy. Cognitive 
Therapy and Research 8, 231–255.

Bandura, A. (1993). Perceived self-efficacy in cognitive development and  
functioning. Educ. Psychol. 28, 117–148. doi:10.1207/s15326985ep2802_3 

Barnir, A., Watson, W., and Hutchins, H. (2011). Mediation and moderated 
mediation in the relationship among role models, self-efficacy, entrepreneurial 
career intention, and gender. J. Appl. Soc. Psychol. 41, 270–297. doi:10.1111/ 
j.1559-1816.2010.00713.x 

Baron, R. A. (2004). The cognitive perspective: a valuable tool for answering entre-
preneurship’s basic why questions. J. Bus. Venturing 19, 221–239. doi:10.1016/
S0883-9026(03)00008-9 

Baron, R. A., and Ensley, M. (2006). Opportunity recognition as the detection of 
meaningful patterns: evidence from comparisons of novice and experienced 
entrepreneurs. Manag. Sci. 52, 1331–1344. doi:10.1287/mnsc.1060.0538 

Baron, R. A., Mueller, B., and Wolfe, M. (2016). Self-efficacy and entrepreneurs’ 
adoption of unattainable goals: the restraining effects of self-control. J. Bus. 
Venturing 31, 55–71. doi:10.1016/j.jbusvent.2015.08.002 

Cassar, G., and Friedman, H. (2009). Does self-efficacy affect entrepreneurial 
investment? Strategic Entrep. J. 3, 241–260. doi:10.1002/sej.73 

Chan, K., Ho, M., Chernyshenko, O., Bedford, O., Uy, M. A., Gomulya, D., et al. 
(2012). Entrepreneurship, professionalism, leadership: a framework and 
measure for understanding boundaryless careers. J. Vocat. Behav. 81, 73–88. 
doi:10.1016/j.jvb.2012.05.001 

Chen, C., Greene, P., and Crick, A. (1998). Does entrepreneurial self-efficacy 
distinguish entrepreneurs from managers? J. Bus. Venturing 13, 295–316. 
doi:10.1016/s0883-9026(97)00029-3 

Cope, J. (2005). Toward a dynamic learning perspective of entrepreneur-
ship. Entrep. Theory Pract. 29, 373–397. doi:10.1111/j.1540-6520.2005. 
00090.x 

Elert, N., Andersson, F., and Wennberg, K. (2015). The impact of entrepreneurship 
education in high school on long-term entrepreneurial performance. J. Econ. 
Behav. Organ. 111, 209–223. doi:10.1016/j.jebo.2014.12.020 

Erikson, T. (2003). Towards a taxonomy of entrepreneurial learning experiences 
among potential entrepreneurs. J. Small Bus. Enterp. Dev. 10, 106–112. 
doi:10.1108/14626000310461240 

Fayolle, A. (2008). Entrepreneurship education at a crossroads: towards a 
more mature teaching field. J. Enterprising Cult. 16, 325–337. doi:10.1142/
s0218495808000211 

Fayolle, A., Gailly, B., and Lassas-Clerc, N. (2006). Assessing the impact of entre-
preneurship education programmes: a new methodology. J. Eur. Ind. Train. 30, 
701–720. doi:10.1108/03090590610715022 

Fuchs, K., Werner, A., and Wallau, F. (2008). Entrepreneurship education in 
Germany and Sweden: what role do different school systems play? J. Small  
Bus. Enterprise Dev. 15, 365–381. doi:10.1108/14626000810871736 

http://www.frontiersin.org/Education
http://www.frontiersin.org
http://www.frontiersin.org/Education/archive
https://doi.org/10.1177/1350508412448695
https://doi.org/10.5465/amle.2004.14242224
https://doi.org/10.1037//0033-295x.84.2.191
https://doi.org/10.1207/s15326985ep2802_3
https://doi.org/10.1111/j.1559-1816.2010.00713.x
https://doi.org/10.1111/j.1559-1816.2010.00713.x
https://doi.org/10.1016/S0883-9026(03)00008-9
https://doi.org/10.1016/S0883-9026(03)00008-9
https://doi.org/10.1287/mnsc.1060.0538
https://doi.org/10.1016/j.jbusvent.2015.08.002
https://doi.org/10.1002/sej.73
https://doi.org/10.1016/j.jvb.2012.05.001
https://doi.org/10.1016/s0883-9026(97)00029-3
https://doi.org/10.1111/j.1540-6520.2005.
00090.x
https://doi.org/10.1111/j.1540-6520.2005.
00090.x
https://doi.org/10.1016/j.jebo.2014.12.020
https://doi.org/10.1108/14626000310461240
https://doi.org/10.1142/s0218495808000211
https://doi.org/10.1142/s0218495808000211
https://doi.org/10.1108/03090590610715022
https://doi.org/10.1108/14626000810871736


9

Ho et al. Entrepreneurship Training

Frontiers in Education | www.frontiersin.org March 2018 | Volume 3 | Article 13

Gaglio, C., and Katz, J. (2001). The psychological basis of opportunity identifi-
cation: entrepreneurial alertness. Small Bus. Econ. 16, 95–111. doi:10.1023/ 
a:1011132102464 

Gibb, A. (1987). Education for enterprise: training for small-business initiation—
some contrasts. J. Small Bus. Entrep. 4, 42–47. doi:10.1080/08276331.1987. 
10600270 

Gielnik, M., Frese, M., Kahara-Kawuki, A., Wasswa Katono, I., Kyejjusa, S.,  
Ngoma, M., et  al. (2015). Action and action-regulation in entrepreneurship: 
evaluating a student training for promoting entrepreneurship. Acad. Manag. 
Learn. Educ. 14, 69–94. doi:10.5465/amle.2012.0107 

Gist, M. (1987). Self-efficacy: implications for organizational behavior and 
human resource management. Acad. Manag. Rev. 12, 472–485. doi:10.5465/
amr.1987.4306562 

Gupta, V., Turban, D., and Bhawe, N. (2008). The effect of gender stereotype 
activation on entrepreneurial intentions. J. Appl. Psychol. 93, 1053–1061. 
doi:10.1037/0021-9010.93.5.1053 

Huber, L., Sloof, R., and Van Praag, M. (2014). The effect of early entrepreneur-
ship education: evidence from a field experiment. Eur. Econ. Rev. 72, 76–97. 
doi:10.1016/j.euroecorev.2014.09.002 

Kaish, S., and Gilad, B. (1991). Characteristics of opportunities search of entrepre-
neurs versus executives: sources, interests, general alertness. J. Bus. Venturing 
6, 45–61. doi:10.1016/0883-9026(91)90005-x 

Katz, J. A. (2007) “Education and training in entrepreneurship,” inThe Psychology 
of Entrepreneurship, eds J. R. Baum, M. Frese, and R. Baron (Mahwah, NJ: 
Lawrence Erlbaum Associates, Inc.), 209–235

Kirzner, I. (1973). Competition and Entrepreneurship, 1st Edn. Chicago: University 
of Chicago

Langowitz, N., and Minniti, M. (2007). The entrepreneurial propensity of women. 
Entrep. Theory Pract. 31, 341–364. doi:10.1111/j.1540-6520.2007.00177.x 

Man, T. W. Y., and Yu, C. W. M. (2007). Social interaction and adolescent’s 
learning in enterprise education. Educ. Train. 49, 620–633. doi:10.1108/ 
00400910710834058 

Martin, B., McNally, J., and Kay, M. (2013). Examining the formation of human 
capital in entrepreneurship: a meta-analysis of entrepreneurship education 
outcomes. J. Bus. Venturing 28, 211–224. doi:10.1016/j.jbusvent.2012.03.002 

Martinez, A. C., Levie, J., Kelley, D. J., Saemundsson, R. J., and Schott, T. (2010).  
Global Entrepreneurship Monitor Special Report: A Global Perspective on Entre-
preneurship Education and Training. Babson Park, MA: Babson College. Available 
at: http://www.aston.ac.uk/EasySiteWeb/GatewayLink.aspx?alId=60592

Moberg, K. (2014). Two approaches to entrepreneurship education: the different 
effects of education for and through entrepreneurship at the lower secondary 
level. Int. J. Manag. Educ. 12, 512–528. doi:10.1016/j.ijme.2014.05.002 

Morris, M., Webb, J., Fu, J., and Singhal, S. (2013). A competency-based perspec- 
tive on entrepreneurship education: conceptual and empirical insights. J. Small 
Bus. Manag. 51, 352–369. doi:10.1111/jsbm.12023 

Mueller, S. L. (2004). Gender gaps in potential for entrepreneurship across  
countries and cultures. J. Dev. Entrepreneurship 9, 199–220. Available at: https://
search.proquest.com/openview/5d11c8ef3ab7fd85fc7108f38fe2db58/1

Obschonka, M., Hakkarainen, K., Lonka, K., and Salmela-Aro, K. (2017). 
Entrepreneurship as a twenty-first century skill: entrepreneurial alertness 
and intention in the transition to adulthood. Small Bus. Econ. 48, 487–501. 
doi:10.1007/s11187-016-9798-6 

Obschonka, M., Silbereisen, R., Schmitt-Rodermund, E., and Stuetzer, M. (2011). 
Nascent entrepreneurship and the developing individual: early entrepreneurial 
competence in adolescence and venture creation success during the career. 
J. Vocat. Behav. 79, 121–133. doi:10.1016/j.jvb.2010.12.005 

Peterman, N., and Kennedy, J. (2003). Enterprise education: influencing stu-
dents’ perceptions of entrepreneurship. Entrep. Theory Pract. 28, 129–144. 
doi:10.1046/j.1540-6520.2003.00035.x 

Pihie, Z., and Bagheri, A. (2011). Malay secondary school students’ entrepreneu-
rial attitude orientation and entrepreneurial self-efficacy: a descriptive study. 
J. Appl. Sci. 11, 316–322. doi:10.3923/jas.2011.316.322 

Pittaway, L., and Cope, J. (2007). Entrepreneurship education: a systematic review 
of the evidence. Int. Small Bus. J. 25, 479–510. doi:10.1177/0266242607080656 

Pituch, K. A., and Stevens, J. P. (2016). Applied Multivariate Statistics for the Social 
Sciences, 6th Edn. New York, NY: Routledge

Rasmussen, E., and Sørheim, R. (2006). Action-based entrepreneurship education. 
Technovation 26, 185–194. doi:10.1016/j.technovation.2005.06.012 

Sánchez, J. (2013). The impact of an entrepreneurship education program on 
entrepreneurial competencies and intention. J. Small Bus. Manag. 51, 447–465. 
doi:10.1111/jsbm.12025 

Schoon, I., and Duckworth, K. (2012). Who becomes an entrepreneur? Early  
life experiences as predictors of entrepreneurship. Dev. Psychol. 48, 1719–1726. 
doi:10.1037/a0029168 

Schröder, E., and Schmitt-Rodermund, E. (2013). Antecedents and consequences 
of adolescents’ motivations to join the family business. J. Vocat. Behav. 83, 
476–485. doi:10.1016/j.jvb.2013.07.006 

Segal, G., Borgia, D., and Schoenfeld, J. (2005). The motivation to become an entre-
preneur. Int. J. Entrep. Behav. Res. 11, 42–57. doi:10.1108/13552550510580834 

Segal, G., Schoenfeld, J., and Borgia, D. (2007). Which classroom-related activities 
enhance students’ entrepreneurial interests and goals?: a social cognitive career 
theory perspective. Acad. Entrep. J. 13, 79–98. 

Sexton, D. L., and Upton, N. E. (1984). Entrepreneurship education: suggestions 
for increasing effectiveness. J. Small Bus. Manag. 22, 18–25. 

Souitaris, V., Zerbinati, S., and Al-Laham, A. (2007). Do entrepreneurship pro-
grammes raise entrepreneurial intention of science and engineering students? 
The effect of learning, inspiration and resources. J. Bus. Venturing 22, 566–591. 
doi:10.1016/j.jbusvent.2006.05.002 

Tang, J. (2008). Environmental munificence for entrepreneurs: entrepreneurial 
alertness and commitment. Int. J. Entrep. Behav. Res. 14, 128–151. doi:10.1108/ 
13552550810874664 

Tang, J., Kacmar, K., and Busenitz, L. (2012). Entrepreneurial alertness in the pursuit of 
new opportunities. J. Bus. Venturing 27, 77–94. doi:10.1016/j.jbusvent.2010.07.001 

Uy, M. A., Chan, K., Sam, Y., Ho, M., and Chernyshenko, O. (2015). Proactivity, 
adaptability and boundaryless career attitudes: the mediating role of entrepre-
neurial alertness. J. Vocat. Behav. 86, 115–123. doi:10.1016/j.jvb.2014.11.005 

Uy, M. A., Wong, F., Chan, K., and Ho, R. (2013). Impact of entrepreneurship 
training and social influence on early entrepreneurial career aspiration. Acad. 
Manag. Proc. 2013, 12733. doi:10.5465/ambpp.2013.12733abstract 

Valerio, A., Parton, B., and Robb, A. (2014). Entrepreneurship Education and 
Training Programs around the World: Dimensions for Success. New York: 
World Bank Publications. Available at: https://openknowledge.worldbank.org/
bitstream/handle/10986/18031/9781464802027.pdf

Valliere, D. (2013). Towards a schematic theory of entrepreneurial alertness.  
J. Bus. Venturing 28, 430–442. doi:10.1016/j.jbusvent.2011.08.004 

Verheul, I., Uhlaner, L., and Thurik, R. (2005). Business accomplishments, gender 
and entrepreneurial self-image. J. Bus. Venturing 20, 483–518. doi:10.1016/j.
jbusvent.2004.03.002 

Walter, S., Parboteeah, K., and Walter, A. (2013). University departments and 
self-employment intentions of business students: a cross-level analysis. Entrep. 
Theory Pract. 37, 175–200. doi:10.1111/j.1540-6520.2011.00460.x 

Westhead, P., and Solesvik, M. (2016). Entrepreneurship education and entrepre-
neurial intention: do female students benefit? Int. Small Bus. J. 34, 979–1003. 
doi:10.1177/0266242615612534 

Wilson, F., Kickul, J., and Marlino, D. (2007). Gender, entrepreneurial self-efficacy, 
and entrepreneurial career intentions: implications for entrepreneurship educa-
tion. Entrep. Theory Pract. 31, 387–406. doi:10.1111/j.1540-6520.2007.00179.x 

Wong, P., Ho, Y., and Autio, E. (2005). Entrepreneurship, innovation and economic 
growth: evidence from GEM data. Small Bus. Econ. 24, 335–350. doi:10.1007/
s11187-005-2000-1 

Wood, R., and Bandura, A. (1989). Social cognitive theory of organizational 
management. Acad. Manag. Rev. 14, 361–384. doi:10.2307/258173 

Zhao, H., Seibert, S., and Hills, G. (2005). The mediating role of self-efficacy in 
the development of entrepreneurial intentions. J. Appl. Psychol. 90, 1265–1272. 
doi:10.1037/0021-9010.90.6.1265 

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Copyright © 2018 Ho, Uy, Kang and Chan. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (CC BY). The use, 
distribution or reproduction in other forums is permitted, provided the original 
author(s) and the copyright owner are credited and that the original publication in 
this journal is cited, in accordance with accepted academic practice. No use, distribu-
tion or reproduction is permitted which does not comply with these terms.

http://www.frontiersin.org/Education
http://www.frontiersin.org
http://www.frontiersin.org/Education/archive
https://doi.org/10.1023/a:1011132102464
https://doi.org/10.1023/a:1011132102464
https://doi.org/10.1080/08276331.1987.10600270
https://doi.org/10.1080/08276331.1987.10600270
https://doi.org/10.5465/amle.2012.0107
https://doi.org/10.5465/amr.1987.4306562
https://doi.org/10.5465/amr.1987.4306562
https://doi.org/10.1037/0021-9010.93.5.1053
https://doi.org/10.1016/j.euroecorev.2014.09.002
https://doi.org/10.1016/0883-9026(91)90005-x
https://doi.org/10.1111/j.1540-6520.2007.00177.x
https://doi.org/10.1108/00400910710834058
https://doi.org/10.1108/00400910710834058
https://doi.org/10.1016/j.jbusvent.2012.
03.002
http://www.aston.ac.uk/EasySiteWeb/GatewayLink.aspx?alId=60592
https://doi.org/10.1016/j.ijme.2014.05.002
https://doi.org/10.1111/jsbm.12023
https://search.proquest.com/openview/5d11c8ef3ab7fd85fc7108f38fe2db58/1
https://search.proquest.com/openview/5d11c8ef3ab7fd85fc7108f38fe2db58/1
https://doi.org/10.1007/s11187-016-9798-6
https://doi.org/10.1016/j.jvb.2010.12.005
https://doi.org/10.1046/j.1540-6520.2003.00035.x
https://doi.org/10.3923/jas.2011.316.322
https://doi.org/10.1177/0266242607080656
https://doi.org/10.1016/j.technovation.2005.06.012
https://doi.org/10.1111/jsbm.12025
https://doi.org/10.1037/a0029168
https://doi.org/10.1016/j.jvb.2013.07.006
https://doi.org/10.1108/13552550510580834
https://doi.org/10.1016/j.jbusvent.2006.05.002
https://doi.org/10.1108/
13552550810874664
https://doi.org/10.1108/
13552550810874664
https://doi.org/10.1016/j.jbusvent.2010.07.001
https://doi.org/10.1016/j.jvb.2014.11.005
https://doi.org/10.5465/ambpp.2013.12733abstract
https://openknowledge.worldbank.org/bitstream/handle/10986/18031/9781464802027.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/18031/9781464802027.pdf
https://doi.org/10.1016/j.jbusvent.2011.08.004
https://doi.org/10.1016/j.jbusvent.2004.03.002
https://doi.org/10.1016/j.jbusvent.2004.03.002
https://doi.org/10.1111/j.1540-6520.2011.00460.x
https://doi.org/10.1177/0266242615612534
https://doi.org/10.1111/j.1540-6520.2007.00179.x
https://doi.org/10.1007/s11187-005-2000-1
https://doi.org/10.1007/s11187-005-2000-1
https://doi.org/10.2307/258173
https://doi.org/10.1037/0021-9010.90.6.1265
http://creativecommons.org/licenses/by/4.0/


10

Ho et al. Entrepreneurship Training

Frontiers in Education | www.frontiersin.org March 2018 | Volume 3 | Article 13

aPPenDiX a

activities list
Scale:

0 1

Did not participate Participated

Passive activities
1 Assembly talks or “personal sharing” of entrepreneurship experience in school
2 Classroom lessons on entrepreneurship in school
3 External visits (e.g., Red Dot Museum, Company Visits) to understand 

enterprise and innovation

active activities
1 Attachments and internships to my mentor’s company
2 Lessons on product or prototype development
3 Worked in groups for business ideas development
4 Presented reports about the progress of my projects 
5 Learned from my mentor about their experiences
6 Received guidance and feedback from my mentors/facilitators 
7 Presented your idea at entrepreneurship-related events and competitions IN 

your school
8 Presented your idea at entrepreneurship-related events and competitions 

OUTSIDE your school

aPPenDiX b

entrepreneurial efficacy
Based on your current abilities, how confident are you in per-
forming the following tasks successfully now?

Key terms you will see
Partner(s) refers to an individual or company who is to some 

extent involved in your business dealings.
Instructions: Please read each statement carefully and choose 

the option that best describes your confidence level using the 
scale. There are NO right or wrong answers. Please answer hon-
estly and frankly.

Scale:
1 2 3 4 5

Not at all 
confident

A little 
confident

Moderately 
confident

Fairly confident Extremely 
confident

skillset
1 I am able to see myself starting and running a business 

in future
1 2 3 4 5

2 I am confident of developing a product using needs 
identification techniques

1 2 3 4 5

3 I understand the mindset of consumers and how to 
market my product/service to them

1 2 3 4 5

4 I am able to communicate my business ideas to other 
people such as mentors, potential customers and 
potential business partners

1 2 3 4 5

5 I am capable of conducting a market research by 
myself

1 2 3 4 5

6 I know how to pitch and sell ideas and products/
services to people

1 2 3 4 5

7 I am able to determine appropriate pricing strategies 
and channels for marketing

1 2 3 4 5

8 I am confident of doing up a budget for my business 1 2 3 4 5

9 I understand the financial requirements and 
considerations to start and run a business

1 2 3 4 5

10 I am able to assess the strengths and weaknesses of 
my business idea in comparison to existing products/
services in the market

1 2 3 4 5

11 I understand how to develop and analyse income 
statements

1 2 3 4 5

Mindset
1 I understand that starting a business is about taking 

and managing risks
1 2 3 4 5

2 I understand that even though the objective of running 
a business is to earn money, I should be guided by 
moral principles

1 2 3 4 5

3 I realize that starting and managing a profitable 
business requires plenty of hard work and sacrifice

1 2 3 4 5

4 I understand that starting and running a business 
involves facing many problems and having to tackle 
them when they arise

1 2 3 4 5
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