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Abstract:
This paper examines the impact of an educational programme developed in Senegal with university students
and designed to encourage entrepreneurship by influencing personal attitudes toward enterprise. The instru-
ment to measure the entrepreneurial potential of young people has been applied in different socio-demographic
contexts in some previous empirical research. Improvements in students’ perception of attitudinal factors asso-
ciated with leadership, creativity, achievement and intuition can be inferred from the results of the longitudinal
analysis conducted. Moreover, a positive and significant relationship between students’ perceived behavioural
control and their attitudes toward starting a business at the end of the entrepreneurial programme is confirmed.
Rasch Measurement Theory is applied to analyse the validity of the measurements and findings suggest that
the scale used seems to be a reliable and valid tool for measuring entrepreneurial attitude in a university setting.
Results confirm that entrepreneurship programmes have the potential to improve the entrepreneurial attitudes
of students in a developing country.
Keywords: entrepreneurial education, attitude toward enterprise, developing countries, Rasch Measurement
Theory
DOI: 10.1515/erj-2017-0075

1 Introduction

A positive relationship between economic growth and entrepreneurship has been widely established for the
African context (Antonites and Nonyane-Mathebula 2012). In recognition of the importance of entrepreneur-
ship as a driver of economic growth and national prosperity, universities now offer entrepreneurial education
as part of their curricula. Promoting entrepreneurship through education programmes aimed at providing
knowledge and developing entrepreneurial skills could become a major force in the economic growth of devel-
oping countries (Antonites and Nonyane-Mathebula 2012). This is true of Senegal, a country which – according
to the Ibrahim Index of African Governance in 2017 – was ranked 10th overall (out of 54), 13th for business
environment, 23rd in satisfaction with employment creation and 21st in terms of absence of restrictions on
foreign investment. Moreover, Senegalese university students have been shown in previous studies to possess
important entrepreneurship potential (García-Rodríguez et al. 2015).

In view of the above, and bearing in mind that one of the key challenges for the future development of
entrepreneurial education is the consolidation of approaches and methodologies to promote the link between
entrepreneurship and education (Fayolle 2013; Fayolle and Liñán 2014), this work examines the impact of an en-
trepreneurship education programme in a university context in Senegal. Specifically, the study was conducted
at the University of Gaston Berger, founded in 1990, and located in the north of the country, 10 km from the
city of Saint Louis. The university had 5,347 students registered in the academic year 2010–2011.

From a methodological perspective, this study represents a new contribution in that, for the first time, Rasch
Measurement Theory (RMT; Rasch 1961) – a technique for constructing linear measures from ordinal observa-
tions (Linacre 2002) – is incorporated into the evaluation of an entrepreneurship education programme.
Esperanza Gil-Soto is the corresponding author.
© 2020Walter de Gruyter GmbH, Berlin/Boston.

1
Brought to you by | Universidad La Laguna

Authenticated | egilsoto@ull.edu.es author's copy
Download Date | 2/21/20 9:40 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Gil-Soto et al. DE GRUYTER

The paper is organised as follows. Section 2 presents the theoretical aspects justifying the conceptualisation
of the model. Section 3 provides details of the empirical study carried out and the results obtained. Section 4
discusses the results and main conclusions, while also noting some implications, limitations and suggestions
for future research.

2 The Role of Entrepreneurship Education in Attitudes toward Entrepreneurship

Among other conclusions, a review of the literature allows us to establish the growing consensus that “an
entrepreneurial perspective can be developed in individuals” (Kuratko 2005, 578). Nevertheless, despite the
abundance of literature on the importance of education in fostering entrepreneurial intention (Farashah 2013;
Fayolle 2013; Fayolle and Gailly 2015; Souitaris, Zerbinati, and Al-Laham 2007; Zhang, Duysters, and Cloodt
2014; Lans, Blok, and Wesselink 2014), there is, as yet, no unanimous position on whether entrepreneurs are
“born or made” (Henry, Hill, and Leitch 2005).

Authors such as Alvarez and Barney (2007) argue that success among entrepreneurs stems from their ca-
pacity to discover and exploit a business opportunity (discovery theory) and, on other occasions, their ability to
create such opportunities based on their beliefs or previous experience (creation theory). These two approaches
– discovery and creation – are not mutually exclusive and entrepreneurship education may therefore be defined
as a process for providing individuals with the concepts and skills to recognise opportunities that others have
overlooked and to have the insight and self-esteem to act where others have hesitated (Zhang, Duysters, and
Cloodt 2014).

Entrepreneurship requires the application of energy and passion toward the creation and implementation
of new ideas and creative solutions, and is much more, therefore, than simple business creation (Raposo and
Do Paço 2011). Educational programmes can help fill the void and encourage more young people to consider
business creation and ownership as a viable and reasonable option. From an educator’s point of view, one of the
aims of any entrepreneurship education is to give younger people a more realistic picture of entrepreneurship
rather than an idealistic view of this professional choice (Joensuu et al. 2013). Thus, on commencing their studies
students may overrate their intention to start a business, whereas after graduation they are more realistic about
their own skills, the requirements for starting their own business and other career options.

Evidence exists in previous entrepreneurship education studies that it is possible to influence certain per-
sonality traits to strengthen the cognitive factors of entrepreneurial intention (Peterman and Kennedy 2003;
Kuratko 2005; Souitaris, Zerbinati, and Al-Laham 2007; Zhao, Seibert, and Lumpkin 2010; Raposo and Do Paço
2011; Athayde 2012; Farashah 2013; Yang 2013). Furthermore, it is not clear that the most suitable indicator to
evaluate the results of entrepreneurship education is the rate of new business creation, since the results of such
programmes are not immediate (Raposo and Do Paço 2011). Therefore, instead, entrepreneurial intention is in-
troduced as the main variable to be analysed (Athayde 2012; Farashah 2013; Yang 2013). However, most studies
not only consider entrepreneurial intention, but also the desirability and feasibility of starting a business and
students’ degree of contact with entrepreneurial experiences within their environment. Previous studies have
also found that entrepreneurial experience at school has a positive impact on pupils (Souitaris, Zerbinati, and
Al-Laham 2007; Peterman and Kennedy 2003).

However, some authors have drawn attention to contradictory results and methodological weaknesses
among the studies analysed (Fayolle 2013; Joensuu et al. 2013; Volery et al. 2013; Martin, McNally, and Kay
2013; García-Rodríguez et al. 2016; Nabi et al. 2018; Fayolle and Gailly 2015). Fayolle and Gailly (2015) point
out that positive effects of entrepreneurship education are greater when previous entrepreneurial exposure
has been weak or inexistent. Other results indicate that the differences between groups that participate in en-
trepreneurship programmes and groups that do not are due more to a loss of entrepreneurial intention in the
group not participating in the programme than to an improvement in participating students’ entrepreneurial
intention (García-Rodríguez et al. 2016).

In this work, entrepreneurship education is assumed to play an influential role in the behaviour of potential
entrepreneurs given that, through the knowledge acquired and practices developed, programmes of this nature
can contribute to strengthening perceptions of security, confidence and personal self-esteem (Ferreira et al. 2012;
García-Rodríguez et al. 2015; Martin, McNally, and Kay 2013; Pruett 2012; Volery et al. 2013; Zhang, Duysters,
and Cloodt 2014). Most of these studies have been developed in American and European contexts. However,
there has been little research into other territories with different cultural and economic issues, with only a few
exceptions (e.g. Farashah 2013; Yang 2013). If we focus specifically on the African continent, there is clearly a
lack of comparative studies in entrepreneurial education (García-Rodríguez et al. 2016).

With the previous antecedents in mind and taking into account that perceived entrepreneurial behaviour is
a predictive factor for entrepreneurial attitude, the following hypothesis is posited:
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H1: The influence of perceived entrepreneurial behaviour on entrepreneurial attitude increases following
an entrepreneurship education programme in a university context.

3 Methodology

3.1 Measurement Instrument

Athayde (2009) conceptualised the “entrepreneurial potential” of young people as the capacity to start a busi-
ness based on five distinctive skills associated with entrepreneurial attitude:

– Leadership: skills and abilities such as “team building “, “building trust”, being a “self-starter”, “persuasive-
ness”, “negotiation”, “planning” and “decision taking”.

– Creativity: students’ attitudes toward the importance of creativity, how they felt about creativity and whether
they thought they themselves were creative.

– Achievement: degree of interest aimed at achieving goals and objectives, included “being active”, “busy” and
“initiative”.

– Personal Control: degree of self-esteem and personal confidence.

– Intuition: associated with the ability to cope with uncertainty and unstable circumstances associated with
enterprise creation.

Based on an initial approach by Caird (1991), who developed the General Enterprise Tendency Test, Athayde
(2009) designed a scale in which intuition was not included as a variable, since it was less commonly associated
with entrepreneurship than the others and “it was not possible to find a solution that included the “intuition”
construct and therefore this construct was omitted from the measure” (Athayde 2009, 489). However, Athayde
did include intuition in subsequent research (Athayde 2012; Athayde and Hart 2012) to resolve weaknesses
encountered in the definition of the construct domain.

In this work, the measurement instrument designed by Athayde (2009) to measure the effect of an educa-
tional programme (Young Enterprise Company Programme) on young people’s attitudes toward enterprise is
adapted for the purpose of evaluating entrepreneurial attitude among students.

Assuming that perceived behavioural control reflects the perceived ease or difficulty of starting a busi-
ness and is related to the evaluation of personal capacities or entrepreneurial self-efficacy (Krueger, Reilly, and
Carsrud 2000), we propose an analysis model (see Figure 1) in which the five entrepreneurial attitude skills or
factors are related with a further dimension representing perceived entrepreneurial behavioural control.

Figure 1: Analysis model.

Table 1 lists the questionnaire items classified into five groups which explain entrepreneurial attitude according
to the personality traits set out in the ATE test (Athayde 2009). Control variables were included to categorise
the students according to certain demographic factors and their perceptions concerning their intention to start
a business, their future career preferences and their parents’ entrepreneurial experience.

Table 1: Attitude to enterprise items.

Attitude to enterpriseb
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Leadership
L1 I enjoy talking the class round to my point of view
L2 I usually take the initiative in any project I’m involved in
L3 I think I can easily carry my classmates with me when I have an idea
L4 I enjoy talking responsibility for things in the classroom
L5 I like taking the lead in projects at school
L6 When we do a school project, I’m right there at the centre of things

Creativity
C1 I believe that a good imagination helps you do well at school
C2 I enjoy lessons where the teacher tries out different ways of teaching
C3 Being creative is an advantage in lessons
C4 I like lessons that really stretch my imagination

Achievement
A1 I have a lot more energy than most people at school
A2 I like to get things off the ground when we’re doing a project
A3 I’m usually the “driving force” among my friends
A4a I like to have a role at the margins of a project

Personal control
P1 I like to get on with things in class rather than be taken through step-by-step by the teacher
P2 I usually get on with things in class rather than wait for everyone else
P3a I don’t like lessons where we are left on our own to get on with our work
P4 I prefer to figure things out on my own rather than rely on a teacher to explain everything

Intuition
I1 Making mistakes is a good way to learn
I2 I don’t like making decisions unless I have all the facts
I3 I’ll have a guess at a solution to a problem rather than give up

Perceived Behavioural Controlc: Perception of the ease or difficulty of entrepreneurship
Pbc1 To what degree do you think it would be difficult to start up a firm?
Pbc2 To what degree do you feel sure about being successful with it?
Pbc3 Do you think starting up a firm would require a great effort?
Pbc4 Do you think you have the necessary knowledge to start up a firm?
Pbc5 To what degree do you have confidence in yourself to start up a firm?

aScores reversed for these items
bAthayde (2009)
cKolvereid (1996) and Peterman and Kennedy (2003)

A Likert-type scale featuring 7 categories (1 = Very strongly disagree to 7 = Very strongly agree) was used for the
responses. The questionnaire was adapted to the context and translated into the language of the study sample
population.

3.2 Sample and Data Analysis

The study was conducted with a group of university students who volunteered to take part in an entrepreneur-
ship programme1 at the Université Gaston Berger in Saint-Louis (Senegal) during the 2011–2012 and 2012–2013
academic years. Data were collected using a questionnaire distributed directly in the classroom under the su-
pervision of the lecturer responsible. The questionnaire was distributed at the beginning of the programme
(February 2012) and again at the end (November 2013). Of the 166 participating students a sample of 128 was
obtained (response rate = 77 %). A total of 256 questionnaires were received from students who took the ques-
tionnaire at the start and end of the programme. These students were studying for degrees in Business (39 %),
Education (37 %) or Engineering (24 %).

Following coding and preliminary analysis of missing data, 22 questionnaires were eliminated (2 from the
initial and 20 from the final sample). The gender distribution of the resulting sample was 76 % male and 24 %
female. This proportion is similar to that described by Efionayi and Piguet (2014) for the student profile at
the Université Gaston Berger during 2009–2010, where 61 % of the students were male and 39 % female. In
relation to the above percentages it should be noted that in 2011, the literacy rate among Senegalese women
aged 15–24 was 59 %,2 in a country characterised by a highly specific cultural context presenting multiple and
important cultural differences compared to a developed country. Table 2 summarises the statistics for some of
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the descriptive variables in the two samples taken at the beginning and end of the entrepreneurial programme,
respectively.

Table 2: Entrepreneurial programme results.

Before n = 126
Mean (std. dev)

After n = 108
Mean (std. dev)

Asympt. sig.
(bilateral)a

Students with high intention 0.72 0.91
Age 21 (2.2) 23.7 (2.5)
Ent. intentionb 5.7 (1.5) 6.4 (1.4) 0.000
Work preferencesc 6.2 (1.5) 6.6 (1.1) 0.004
Parental experienced 3.6 (2.3) 3.6 (2.1) 0.876

Notes: aMann–Whitney test. Grouping variable: before/after entrepreneurial programme
bDo you think that one day you will start up a firm? (1 = I am absolutely sure I won’t to 7 = I am absolutely sure I will)
cAmong your alternatives for future work, would you prefer to start up a firm or work as an employee? (1 = I am very clear that I want to
work as an employee to 7 = I am very clear that I want to have a firm)
dParents’ experience of starting up a firm (1 = they have never started up a firm, nor even thought about it to 7 = They have been starting
up firms all their lives)

In contrast to the results obtained in the study by Joensuu et al. (2013), who observed a decline in entrepreneurial
intention in a sample of Finnish students analysed over a 3-year period, Table 2 shows an increase in the
mean value of the intention to start up a firm on completion of the entrepreneurial programme (Ent. Inten-
tion: 5.7 < 6.4) and in the intention to seek self-employment (Work Preferences: 6.2 < 6.6). The differences are
statistically significant (p < 0.05), and thus the hypothesis of equality of measurements in the two samples anal-
ysed is not confirmed. As expected, and in line with the results obtained by Steenekamp, Van der Merwe, and
Athayde (2011), said equality is observed in the case of the variable Parental Experience in starting a business
(p > 0.05).

3.3 Fundamentals of Rasch Measurement Theory

Wright and Mok (2004) established that in order to construct inference from observation of a phenomenon,
the measurement model used must, among others, produce linear measures. The family of Rasch measure-
ment models (Rasch 1961) constitutes the only available technique for the construction of linear measures from
ordinal observations. Two fundamental properties stand out among the main advantages of RMT. Firstly, so-
called specific objectivity or the capacity of a measurement to be considered valid and generalisable. Secondly,
“unidimensionality” which uses conjoint measurement to facilitate interpretation of the interactions between
the scores of the subjects and the items along the same linear continuum, thus giving the tool great diagnostic
richness.

It should be noted that the RMT model differs from Likert scales in that it does not rely on the following
assumptions: (a) all items have the same descriptive impact on the scoring of the scale and (b) all item categories
maintain the same distance from the adjacent category for all items (Fischer, Frewer, and Nauta 2006). RMT
has been widely used in educational settings to create and validate the psychometric properties of scales of
measurement (Waugh 2002).

For a more accurate analysis of the data and to ensure metric equivalence of the scores obtained in the
samples taken at the beginning and end of the entrepreneurial programme, the data structure shown in Figure
2 was adopted. Shaded areas in the matrix represent missing data given that, although the responses obtained
correspond to the same group of participants, no individualised identification of participants was carried out
in the questionnaire for subsequent matching of the start and end responses given by each student.
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Figure 2: Longitudinal Rack analysis of attitude toward enterprise.

A preliminary analysis of the functioning of the categories used in the measurement scale was carried out
to gain insight into how the data cooperate to construct measures. The results reflected in Figure 3 show the
category probability curves of the ATE scale with the initial rating for seven scores and the final rating for four
scores.

Figure 3: Category probability curves of the seven and four categories of the ATE scale.

Furthermore, we describes in Table 3 the functioning of the seven categories of the ATE scale. All are sufficiently
well represented, although category 7 displays a high frequency with 2,032 observations (42 %). The observed
average measures advance monotonically in a smooth distribution from −0.17 to 0.60. The outfit values are
below 2, indicating – in accordance with Linacre (2002) – that observations support useful information. Cate-
gories 3, 4 and 5 are never the most probable category on the latent variable (see left side of Figure 3), leading to
disordered Rasch–Andrich thresholds. The threshold of category 4 (−0.34) shows a disorder that may indicate
that this category represents too narrow a segment of the latent variable or corresponds to a concept that is
poorly defined in the minds of respondents (Linacre 2002).

Table 3: Summary of the 7-category structure of the ATE scale.

Category level Category
count

Category % Average
measure

Expected
measure

Outfit
MNSQ

Threshold

1 679 14 −0.17 −0.24 1.24 NONE
2 300 6 −0.14 −0.08 1.07 0.63
3 255 5 −0.01 0.06 0.95 0.16
4 408 8 0.11 0.19 0.80 −0.34
5 443 9 0.30 0.32 0.72 0.17
6 691 14 0.47 0.45 0.85 −0.06
7 2032 42 0.60 0.59 1.36 −0.56

Consequently, the scale categories were recorded, and the number of levels reduced from seven to four. As
shown in Table 4 and the right-hand side of Figure 3, category 1 remained 1; categories 2, 3 & 4, and 5 & 6,
respectively, were combined; and category 7 became new category 4, thus producing a four-category structure
in total. Table 4 shows that the threshold of the categories increases monotonically with less than 1.4 logits and
none shows a misfit.

Table 4: Summary of the 4-category structure of the ATE scale.

Category level Category
count

Category % Average
measure

Expected
measure

Outfit
MNSQ

Threshold

1 679 14 −0.32 −0.46 1.21 None
2 963 20 −0.02 0.13 0.9 −0.54
3 1134 24 0.66 0.64 0.79 0.22
4 2032 42 1.17 1.15 1.19 0.31

In short, the recoding of the ATE scale improves the functioning of the scale and increases the usefulness of the
measures obtained for measuring attitude toward entrepreneurship, as described in the sections that follow.
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4 Results

4.1 Reliability and Validity of the ATE Scale Measures

The scores obtained in the questionnaire process were adjusted by means of a reliability and validity analy-
sis using RMT. Winsteps software (version 3.81.0) was implemented to estimate the model parameters using
the maximum likelihood method. The statistics representing the variance-weighted Mean Square Residuals
(MNSQ) were used to test the fit to the model (see Table 5). The expected value of the statistics is 1 and values
between 0.50 and 1.50 are deemed acceptable by convention (Linacre 2002). To analyse the reliability of the
measurements Winsteps reports Person Separation Index, values 0.7 or more indicating a well-fitting Rasch
model (Nunnally 1978).

Table 5: ATE scale quality statistics.

Measure Infit MNSQ Outfit
MNSQ

Separation index Reliability

Mean SD Mean SD Mean SD

Students 0.61 0.68 1.00 0.50 1.06 0.70 2.26 0.84
Items 0.00 0.62 0.99 0.29 1.06 0.51 5.26 0.97

The quality of the measurements is confirmed given that, on the one hand, a good global fit of the data to the
model is obtained – MNSQ infit and outfit values falling within the optimum interval – and, on the other, the
reliability of the student and item scores exceeds 0.80. For its part, the variance explained by the model reaches
39.7 %, with an eigenvalue of 3.2 in the first contrast. Following Linacre (2014), this result lends support to the
premise of the unidimensionality of the scale since it meets the requirement that the variance explained by the
items (25.9 %) is more than four times higher than that explained by the first contrast (4.6 %).

4.2 ATE Scale Longitudinal Study

Once it was confirmed that attitudes toward entrepreneurship can be analysed using the questionnaire scores,
a longitudinal Rack analysis (Wright 2003) applying RMT was conducted to identify variations in personal
attitudes toward entrepreneurship between the beginning and the end of the entrepreneurial programme. To
perform this comparative analysis, 234 observations for each of the 21 latent variable items corresponding to the
two reference periods (i.e. 126 student scores before and 108 after the programme) were used. Running the joint
sample allowed the measurements for the items and students to be placed on the same scale for comparison, as
shown in Table 6, which summarises the global fit results. Outfit and infit values quite close to 1 and positive
PTMEA values (point-measure correlation between the observations on the item and the corresponding person
measures) reflect relatively good overall results.

Table 6: ATE scale Rack analysis: before/after entrepreneurial programme.

Items Score Count Measure S.E. Infit Outfit PTMEA Mean

MNSQ ZSTD MNSQ ZSTD

bA1 270 118 0.75 0.10 0.64 −3.90 0.64 −3.50 0.50 2.29
aA1 274 105 0.57 0.11 0.70 −2.90 0.74 −2.20 0.47 2.61
bA2 340 123 0.18 0.10 0.67 −3.60 0.65 −3.40 0.56 2.76
aA2 335 104 −0.20 0.12 0.74 −1.90 0.71 −1.80 0.62 3.22
bA3 281 123 0.72 0.10 0.68 −3.40 0.75 −2.30 0.45 2.28
aA3 295 102 0.26 0.11 0.67 −3.10 0.65 −2.80 0.64 2.89
bA4 236 121 1.16 0.10 1.53 3.90 1.93 5.40 0.12 1.95
aA4 203 98 1.19 0.11 1.59 4.10 1.66 3.80 0.23 2.07
bC1 398 125 −0.33 0.11 1.21 1.60 1.15 1.00 0.51 3.18
aC1 372 106 −0.73 0.14 0.72 −1.70 0.68 −1.50 0.65 3.51
bC2 437 126 −0.83 0.13 1.17 1.10 1.17 0.90 0.51 3.47
aC2 382 106 −0.98 0.16 1.08 0.40 0.92 −0.20 0.59 3.60
bC3 416 125 −0.57 0.12 1.01 0.10 0.96 −0.20 0.54 3.33
aC3 375 104 −0.93 0.16 1.01 0.10 1.03 0.20 0.55 3.61
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bC4 393 123 −0.37 0.11 1.08 0.70 1.03 0.20 0.53 3.20
aC4 370 104 −0.87 0.15 0.73 −1.50 0.62 −1.80 0.65 3.56
bI1 395 122 −0.43 0.11 1.46 3.20 1.54 3.10 0.36 3.24
aI1 347 105 −0.33 0.13 1.12 0.90 1.10 0.60 0.47 3.30
bI2 427 124 −0.79 0.13 1.28 1.70 1.53 2.50 0.40 3.44
aI2 380 106 −0.93 0.16 1.15 0.80 1.16 0.70 0.53 3.58
bI3 410 125 −0.49 0.11 1.23 1.70 1.22 1.30 0.43 3.28
aI3 373 108 −0.62 0.14 0.94 −0.30 1.03 0.20 0.54 3.45
bL1 346 125 0.19 0.10 1.02 0.30 1.03 0.30 0.49 2.77
aL1 345 108 −0.17 0.12 0.82 −1.30 1.16 1.00 0.55 3.19
bL2 380 125 −0.15 0.10 0.80 −1.90 0.76 −2.00 0.56 3.04
aL2 344 107 −0.21 0.12 0.83 −1.30 0.84 −0.90 0.63 3.21
bL3 380 125 −0.15 0.10 0.77 −2.10 0.72 −2.30 0.58 3.04
aL3 354 104 −0.51 0.14 0.68 −2.10 0.60 −2.20 0.69 3.40
bL4 328 124 0.32 0.10 1.15 1.50 1.10 0.90 0.50 2.65
aL4 346 106 −0.29 0.12 0.95 −0.30 1.00 0.10 0.51 3.26
bL5 297 118 0.46 0.10 0.81 −1.90 0.79 −2.00 0.55 2.52
aL5 332 104 −0.12 0.12 0.66 −2.80 0.66 −2.30 0.66 3.19
bL6 293 124 0.65 0.10 0.73 −2.90 0.81 −1.80 0.53 2.36
aL6 323 105 −0.01 0.11 0.67 −2.90 0.67 −2.40 0.59 3.08
bP1 320 126 0.45 0.09 1.01 0.20 1.03 0.30 0.45 2.54
aP1 286 108 0.53 0.10 0.89 −1.00 0.91 −0.70 0.54 2.65
bP2 338 125 0.26 0.10 0.82 −1.80 0.84 −1.40 0.48 2.70
aP2 302 108 0.36 0.11 1.11 1.00 1.16 1.20 0.47 2.80
bP3 269 126 0.91 0.10 1.75 5.80 1.88 5.90 0.16 2.13
aP3 199 107 1.51 0.12 1.61 4.00 1.75 4.36 0.00 1.86
bP4 354 124 0.10 0.10 1.03 0.30 1.09 0.80 0.44 2.85
aP4 290 106 0.43 0.11 1.11 1.00 1.11 0.90 0.49 2.74

To facilitate the interpretation of the results given in Table 6, the results of the Rack analysis measurements are
illustrated in Figure 4. Points situated very close to the diagonal represent items which underwent very little
variation in students’ perception during the time interval studied (A4, P1, P2). Items situated above the diagonal
(A4, I1, P1, P2, P3 and P4) represent attitudinal factors which evolved negatively during the programme given
that students’ perception of these items, as factors that determine entrepreneurship, declined. Conversely, those
below the diagonal indicate improved perception on the part of students with respect to the importance of the
items in measuring attitude toward enterprise.

Figure 4: ATE scale Rack analysis.

Broadly speaking, students manifested a better attitude toward entrepreneurship at the end of the programme
in almost all the variables defining the construct, except for those grouped under the factor identified with
Personal Control. In other words, students’ perceptions of their level of self-esteem and personal confidence to
undertake work and solve problems diminished. To the contrary, attributes associated with leadership capacity,
creativity, academic achievement and intuition showed clear improvement in students’ perceptions.
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In order to identify possible differences in the entrepreneurship programme participants’ perception of the five
attitudinal factors defined by the personal traits of the measurement scale, a DIF analysis by item sub-categories
was conducted (see Table 7).

Table 7: Analysis of perceived differences by ATE category items.

Difference measure Size dif SE t p < 0.05

Achievement 0.25 0.35 −0.71 0.51
Creativity 0.36 0.13 −2.79 0.05
Intuition 0.06 0.20 −0.28 0.80
Leadership* 0.44 0.15 −2.93 0.02
Personal control 0.28 0.43 0.43 0.43

The interpretation of the results highlights statistically significant differences (p <0.05) in the variables of the
Leadership attribute. However, based on the classification offered by Linacre (2014) for determining the effect
size of the differences proposed by the Educational Testing Service, a low value (Dif Size < 0.43) is considered
non-significant and the effect of the difference can be disregarded. Here the difference is 0.44 and the effect is
therefore assumed to be between non-significant and moderate.

In the case of the students, the interpretation of the Rasch analysis results helps confirm statistically signif-
icant differences (p = 0.02) in the scores accorded to the items at the start and end of the programme. However,
in view of the size of the difference (0.23 < 0.43), the effect can be considered non-significant (Linacre 2014) and,
consequently, it can be assumed that the students follow the same mental reasoning processes when interpret-
ing the questionnaire items at the beginning and at the end of the entrepreneurial programme.

4.3 Influence of the Entrepreneurial Programme

A structural equations methodology, in this case the Partial Least Squares Structural Equation Modeling (PLS-
SEM) estimation technique, was used for the path analysis represented in the model of Figure 1. The latent
variable ATE is a second-order construct on which five first-order factors depend, each representing one of the
five attitudinal categories proposed by Athayde and Hart (2012). The hierarchical components method  was
used to estimate the molar second-order construct (ATE). The effect of the entrepreneurial programme on the
relationship between the latent variables PBC and ATE was analysed through multigroup comparison and
both models were tested based on the intensities of path coefficients (β), whose values need to be at least 0.2
and ideally be above 0.3 to be considered significant. The stability of the estimations was tested with t-statistics
obtained using a bootstrap with 500 samples.

The results confirm an increase in the intensity of the relationship between PEBC and ATE in the sample
taken at the end of the entrepreneurship program (βafter = 0.36 > βbefore = 0.25). The relationship is not statisti-
cally significant in the initial sample but is significant at the end of the program (βafter = 0.36, p < 0.05). In con-
sequence, we confirm the hypothesis posited in the research model (see Figure 1), namely, the entrepreneurial
program influences the relationship between perceived entrepreneurial behavioural control and participating
students’ attitudes toward entrepreneurship.

Regarding the predictive power of the model (R2), according to Sarstedt et al. (2014), as a ‘‘rough’’ rule of
thumb, R2 values of 0.75, 0.50 and 0.25 may be considered substantial, moderate and weak. In the case studied
here, despite the model’s weak predictive power (R2 below 0.25 in both samples), the results reveal an increase
in the ATE variance explained by PEBC at the end of the program (1.6 > 4.4 %).3

Finally, the model’s predictive relevance was analysed (Q2 test). As a rule of thumb, Q2 values greater than
zero for a particular endogenous construct indicate that the path model’s predictive accuracy is acceptable for
that particular construct (Chin 1998). This study used the cross-validated redundancy approach for calculating
Q2 (Hair et al. 2014). Running the blindfolding procedure with an omission distance of seven yielded cross-
validated redundancy values, well above zero for all endogenous constructs, providing support for the model’s
predictive relevance in both samples.

5 Discussion and Conclusions

Theoretical and empirical research on entrepreneurship education seems to have consolidated in the last two
decades with important works focused on the impact of the programmes on students’ entrepreneurial intention
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(Souitaris, Zerbinati, and Al-Laham 2007; Athayde 2009, 2012; Athayde and Hart 2012; Pruett 2012; Fayolle
2013; Farashah 2013; Joensuu et al. 2013; Volery et al. 2013; Zhang, Duysters, and Cloodt 2014; Lans, Blok, and
Wesselink 2014; Fayolle and Gailly 2015 or Nabi et al. 2018). However, there is still little understanding of how
entrepreneurship programmes impact on intention, even with some studies’ results suggesting that the sense
of the relationship is unclear (Fayolle 2013; Joensuu et al. 2013; Volery et al. 2013; Martin, McNally, and Kay
2013; García-Rodríguez et al. 2016; Nabi et al. 2018).

Moreover, in most cases empirical literature has focused on developed countries, despite previous literature
highlighting that application of entrepreneurship education programmes in each country should be different
and based on the cultural context (Mueller and Thomas 2001; Lee, Chang, and Lim 2005; Lee et al. 2006). A few
recent studies have provided a review of the effectiveness of various entrepreneurship programmes in devel-
oping countries (Cho and Honorati 2014; Grimm and Paffhausen 2015). However, these authors have focused
on answering the question what type of intervention is most effective for whom and with what outcomes? For example,
Cho and Honorati (2014) were interested in which interventions and combinations of programmes were most
effective in enabling the poor to start up and grow their own businesses rather than their attitudes to enterprise.
Similarly, Grimm and Paffhausen (2015) focused on the impact of the entrepreneurial programs mainly on job
creation, income stabilisation and poverty reduction.

Bearing in mind the theoretical considerations drawn from a review of the specific literature, we analysed
the psychometric capacity of the ATE test proposed by Athayde (2009) to evaluate changes in the five factors that
determine attitudes towards enterprise: leadership, creativity, achievement, personal control and intuition. The
main aim has been to evaluate the influence of an entrepreneurship education programme on entrepreneurial
attitude in a group of students from a developing country (Senegal).

The empirical study conducted here represents a new contribution and an alternative methodology for test-
ing the impact of an entrepreneurship programme on entrepreneurial potential. RMT methodology is applied
for the first time to evaluate Athayde’s ATE test. Consequently, we overcome the limitations of classical test
theory as regards the creation and validation of measurements (Waugh 1999, 2002).

Based on the “specific objectivity” property of RMT, the results obtained have enabled us to establish that
the comparisons between students are independent of the items. Similarly, the item parameter estimations are
not influenced by the distribution of the sample used for the calibration. Accordingly, the application of the
RMT approach in the process of the construction and validation of measurements affords new evidence of the
validity of the ATE test (Athayde 2009, 2012). The reliability and fit indicators shown in Table 5 confirm the
validity of the measurement instrument and, taken together with the results of previous works (Athayde 2009,
2012; Chell and Athayde 2011; Steenekamp, Van der Merwe, and Athayde 2011; Athayde and Hart 2012), they
contribute to the generalisation of the attitude to enterprise construct.

The conjoint analysis provided by RMT of the score positions with respect to the mean value of the dis-
tribution reveals that the students’ mean is situated above the mean of the item calibrations. In other words,
students’ perception of the entrepreneurial attitude factors is higher than the mean score obtained by the items.

The longitudinal analysis using the Rack approach to evaluate the effect of the entrepreneurial programme
has allowed us to identify items which evolved positively in the sense that students’ mean evaluation of the
attitude to enterprise variables improved at the end of the programme. Specifically, the mean scores for 90 %
of the items making up the latent variable increased at the end of the programme. These attitudinal variables
correspond to the distinctive individual capacities associated with “leadership”, “creativity”, “achievement”
and “intuition”. Similarly, it can be inferred that the programme did not positively influence the variables that
measure the “personal control” attitudinal factor (see Figure 4). As noted by Joensuu et al. (2013), on completing
an entrepreneurial programme, students acquire a more realistic view of the process of starting a new business
and this can negatively influence self-esteem and personal confidence.

Differential item functioning (DIF) analysis reveals no significant differences in four of the five ATE cate-
gories. In other words, Achievement, Creativity, Intuition and Personal Control are interpreted similarly by the
students irrespective of when they completed the questionnaire. Significant, albeit moderate, differences are
detected only in the variables identified with Leadership (see Table 7). Overall, the results show that students
follow the same mental reasoning in responding to the items determining entrepreneurial attitude at the two
time points studied.

The results of the structural analysis allow us to infer new evidence in the study of entrepreneurship. The
case examined here illustrates the increase in the positive and significant effect obtained in the relationship
between the latent variables PEBC and ATE (βafter = 0.36 > βbefore = 0.25). This outcome confirms the hypothesis
concerning the positive influence of an entrepreneurial programme on the relationship between entrepreneurial
behaviour and university students’ attitude toward starting a business.

Our results have several important theoretical and practical implications. For researchers, this study pro-
vides a conceptual model of attitude to enterprise and a robust methodology for the evaluation of en-
trepreneurial programmes in higher education, clarifying and explaining contradictory results of some pre-
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vious studies (Fayolle 2013; Joensuu et al. 2013; Volery et al. 2013; Martin, McNally, and Kay 2013; García-
Rodríguez et al. 2016; Nabi et al. 2018). For practitioners (public and private sector managers, teachers and politi-
cians) the above results are of major interest to the extent that they highlight the effectiveness of entrepreneurial
programmes in developing countries as a tool for improving economic activity through promoting positive at-
titudes towards this activity. The study provides a measurement scale that is useful to identify the most and
least relevant aspects of university students’ entrepreneurial potential. Moreover, through different classifica-
tion criteria, the use of RMT facilitates a deeper knowledge, based on groups of students or groupings of items,
to design specific training actions. Thus, efforts could be directed toward converting the entrepreneurial po-
tential of students displaying greater attitude to enterprise into a firm intention to start a business. By contrast,
the group displaying least attitude could be steered toward the successful attainment of those items that are
most difficult to achieve but which influence entrepreneurial potential the greatest. Encouraging an “attitude to
enterprise” of young people should be a policy priority in response to the recognition of the contributions en-
terprises and small firms make to economies in developing countries. This is especially relevant in many parts
of the developing world that are facing a ‘youth bulge’ and aspiring to provide young people with meaningful
opportunities.

Contributions aside, this study is subject to a number of potential limitations. Firstly, in the design of future
analyses, it would be useful to include control groups that would confirm and isolate the differences identi-
fied in groups or individual students undergoing the intervention from external effects. Secondly, given the
paucity of studies on entrepreneurial programmes in cultural and socioeconomic contexts such as that anal-
ysed here, further research is needed to corroborate the results obtained in this work. In this sense, it would be
necessary to determine to what extent other developing countries’ specific contexts produce the same results
in entrepreneurship education programmes. Additionally, in the design of future analysis, it would be useful
to include control groups that would allow the differences identified in students undergoing the intervention
to be confirmed and isolated from possible external effects.

Notes
1 EMSECAN is part of a European cooperation project funded by the European Regional Development Fund through the Transnational
Cooperation Programme (2007–2013). March 2016. http://www.pct-mac.org/registroficha?id=4efc7f7b-f2cd-4ee9-9148-c4d5ef9e6169.
2 World Development Indicators: Statistics in Africa (Last updated database: 9/24/2014) http://data.worldbank.org/country/senegal#cp_wdi.
3 Results for SmartPLS software: R2

before = 0.064; correlation before (ATE-PEBC) = 0.252; R2
after = 0.123; correlation after (ATE-PEBC) = 0.359.
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