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Beyond the Relationship between Cognitive Structures 
and Opportunity Recognition Capability: What about 

Engineers’ Thinking Style?   
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Abstract— This mixed study explores the relationship between 
thinking styles (TS) and opportunity recognition capability 
(OR). We sampled engineers and technicians currently studying 
engineering as a second profession and engineering post-
degree. Respondents have a predominant rational TS. Age and 
work experience have a positive relationship with rational TS. 
There is a difference in OR level between technical and post-
degree respondents. Age, work experience, entrepreneurship 
experiences, and tenure have a positive correlation with OR 
level. We found clues to that respondents’ rational thinking 
style, could have a positive effect on OR. We triangulated the 
quantitative results by a semantic analysis of the item 
statements. This work contributed to entrepreneurial cognition 
research questioning the theory of OR as the result of a simple 
structural alignment between structural knowledge and market 
events. Also, for engineering education we explore the 
relationship between engineering students' cognitive processes 
and entrepreneurial skills      
Index Terms— Thinking Style; Cognitive-Experiential Self-
Theory; Opportunity Recognition; Entrepreneurial Cognition. 

 

I. INTRODUCTION 
Innovation and entrepreneurship have become a 

priority in engineering education but there is no consensus 
about what content must be included in courses [1]. State 
policies and industrial associations have challenged 
engineering educators to expand engineering students’ training 
by developing an entrepreneurial mindset as a strategic tool [2]. 
So, higher education institutions should play a role in 
developing an entrepreneurial mindset among engineering 
students [3]. An engineers’ entrepreneurial mindset 
encompasses a deep expertise in technology combined with 
creativity, innovation, problem solving and building business 
[4].  

Entrepreneurial activities achieve higher levels of 
economic growth, employment, and innovation [5; 6; 7; 8; 9; 
10; 11]. Every entrepreneurial process starts with a business 
opportunity [12; 13]. Opportunity can be defined as a perceived 
means to generate an economic value that has not been 
exploited until now [14].  

Opportunity recognition is the core of 
entrepreneurship [15]. Opportunity recognition has been 
defined as the cognitive process through which individuals 
conclude that they get an opportunity [14]. So, cognitive 
mechanisms have a central role in individuals’ business 
opportunity recognition [16; 17; 18]. 

People acquire and process information from 
situations in a specific manner or thinking style [19; 20; 21].  
 

 

According to cognitive-experiential self-theory (CEST) two 
different information-processing systems (rational and 
experiential) may operate independently and interactively 
influencing each other and contributing to individuals' 
experience and behavior [22; 23; 24; 25; 26]. So, the research 
question in this work is: how do engineers’ thinking styles 
influence their opportunity recognition capabilities? 

This mixed study explores the relationship between 
thinking styles and opportunity recognition capability in a 
sample of professionals and technicians currently studying 
engineering as second profession or engineering post-degrees. 
First, we used a self-applied questionnaire to measure the 
respondents' thinking styles and opportunity recognition level 
with two scales [27; 25] also we measure respondents' tenure, 
work experiences, and functional specialization, among other 
attributes such as demographics and education. But we know 
that cross-sectional data could lead to common method bias, 
risk for spurious results, and potential reverse causality. So, we 
made a semantic analysis between statements, triangulating the 
quantitative results to reduce those problems enhancing our 
understanding of the results. 

This study makes two theoretical contributions. First, 
for engineering education research, we explore the relationship 
between engineering students' cognitive process (i.e., thinking 
style) and entrepreneurial skills (i.e., opportunity recognition 
capability). Second, we make an epistemological contribution 
to entrepreneurial cognitive literature by using a semantic 
perspective to explain research results through item statements 
relationship [28]. 

This study makes two practical contributions. First, we 
highlight the importance of engineering students’ opportunity 
recognition capability. Second, we show that engineers' rational 
thinking style is not an obstacle to recognizing business 
opportunities despite researchers that promote a more intuitive 
type [29; 30]. 
 

II. BACKGROUND 

 A. Opportunity recognition Capability 
The ability to sense or recognize business 

opportunities depends on individuals’ experiences and 
observations, their cognitive and creative capabilities, and their 
knowledge and learning capacity [31; 32; 33; 34] they trigger 
the formation of beliefs about, among others, the opportunities 
that might be pursued [35]. Education and prior knowledge may 
positively influence the opportunity recognition in 
entrepreneurs and undergraduate students [28; 36; 37]. 

There are at least three factors associated with 
opportunity recognition (OR): alertness, engagement in active 
search, and prior knowledge of a market, industry, or customer 
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[14]. Traditionally, it has been argued that some individuals can 
identify the connections or patterns between events because 
they may possess cognitive structures such as prototypes 
(idealized representations of events) or exemplars (specific 
examples of concepts) that they can use to match those events 
[14]. So, recognizing opportunities may entail the resemblance 
between outside world events and mental models of situations 
and contexts [38].  

The knowledge gained from prior experiences could 
shape new perceptions affecting the sensing opportunities [39; 
40; 41]. For instance, an engineering professional with a logistic 
career possibly has a mental model of market competition quite 
different than another with a finances career because they focus 
on distinct market changes [40; 41]. Focus on different changes 
may imply different dots to link and perceive as a business 
opportunity [42; 41]. 

An effective engineering entrepreneurial education 
should provide theoretical knowledge and should enable 
students to engage with practical entrepreneurial skills. The 
years of formal education may contribute to entrepreneurs’ 
versatility to use linear and nonlinear thinking style [43]. 

 B. Thinking Style: experiential vs rational 
Thinking style has been defined as one’s preferred 

manner of using mental skills to rule daily activities such as 
understanding and solving problems [44]. Training could be 
used to reinforce individuals' cognitive style preferences or to 
develop a less preferred style [45]. According to cognitive-
experiential self-theory the rational and experiential systems 
may operate in an independent, interactive, inter-operative, and 
synchronous manner [22; 23; 24; 25; 26].  

The experiential system is associated with affection 
and encoding information as concrete images, examples, and 
narratives. It operates automatically and preconsciously, is 
intuitive, rapid, associative, and related to more heuristic 
judgment. Meanwhile, the rational system is slower, relatively 
affect-free, deliberative, analytic, and conscious, encoding 
information as abstract symbols, words, and numbers, and is 
associated with more normatively acceptable judgment by use 
of logic rules [22; 24; 25; 46; 26]. Neurophysiological evidence 
suggests that the two processing types relied on distinct 
neurological systems [47].  

The experiential-rational distinction is reasonable 
from an evolutionary perspective. For instance, we can say that 
the earlier experiential system replaced the animals' instinct to 
learn from past experiences (i.e., associative learning) being 
capable of reacting automatically by mental shortcuts to solve 
adaptation problems, after that, a later rational system was 
developed to solve problems by abstract symbols and logical 
inferences facilitating interpersonal argumentation [48; 22; 49; 
23; 25; 50; 46].  

Intuition could be more relevant in the opportunity 
recognition and evaluation stages of business venturing [29; 
30]. However, rational thinking is routinely employed in the 
entrepreneurial process [43]. Successful entrepreneurs could 
have a greater balance between linear (rational-analytic) and 
nonlinear (intuitive-emotional) thinking styles than other 
business actors supporting the opportunity recognition by 
cognitive processing of linear and nonlinear inputs [43].  

 C. Hypothesis development 
Entrepreneurs and senior managers could be more 

intuitive than middle and lower-level managers [51]. Novices 
tend to use rational thinking (analytical) to construct a solution 
whereas experts rely on experiential thinking (intuitive) [52; 
24]. Intuition could be more relevant in the opportunity 
recognition and evaluation stages of business venturing [29; 
30]. However, rational thinking is routinely employed in the 
entrepreneurial process [43].  
H1a. Engineering students and professionals with a higher level 
of experiential thinking style may show more opportunity 
recognition than respondents with a higher level of rational 
thinking style. 
H1b. Engineering students and professionals with a higher level 
of rational thinking style may show more opportunity 
recognition than respondents with a higher level of experiential 
thinking style. 
H1c. Engineering students and professionals with more work 
experience (experts) will show a more experiential thinking 
style. 
H1d. Engineering students and professionals with more tenure 
(experts) will show a more experiential thinking style. 
H1e. Engineering students and professionals with 
entrepreneurship experience (experts) will show a more 
experiential thinking style. 
 

Entrepreneurial education and prior knowledge may 
have a positive influence on opportunity recognition [36; 37]. 
Prior entrepreneurs' knowledge of a market, industry, or 
customer is associated with opportunity recognition capability 
[14]. The ability to sense or recognize business opportunities 
depends on entrepreneurs' experiences and knowledge [31; 32; 
33; 34]. Individuals with different careers should focus on 
diverse changes which imply different dots to link or an unlike 
change pattern to perceive as a business opportunity [40; 42; 
41].  
H2a. Engineering students and professionals with 
entrepreneurship experience will show higher levels of 
opportunity recognition than individuals without that 
experience.  
H2b. Engineering students and professionals with more tenure 
will show higher levels of opportunity recognition. 
H2c. Engineering students and professionals with more work 
experience will show higher levels of opportunity recognition. 
H2d. Engineering students and professionals with different 
specializations will show different levels of opportunity 
recognition.  
H2e. Engineering students and professionals with different 
educational levels will show different levels of opportunity 
recognition. 

III. METHOD 
This study adopted a mixed design. First, we made a 

cross-sectional design to gather data from Engineering students 
and professionals with work experiences via a self-applied 
questionnaire on the QualtricsTM platform. The response options 
collected were quantitatively analyzed using SPSS. Second, we 
triangulated the results by semantic analysis of the item 
statements.   
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 A. Sample 
The sample encompasses professionals and 

technicians currently studying engineering as a second 
profession and engineering post-degree students in a Chilean 
university. The sample is obtained randomly. They were invited 
to answer the survey through university formal authorities in 
2023. There is no incentive.  

We obtained 454 total responses. We delete all 
incomplete responses, except if they have a maximum of two 
numerical items without responses that we replaced with the 
variable average value. After that clean process, 363 responses 
remained. Respondents were 260 (71.6%) males, with an 
average age of 36.5 years. Their education level included 83 
(22.9%) technical, 232 (63.9%) university, and 48 (13.2%) 
post-degree.  They have an average tenure of 5.8 years and 14.6 
years of work experience. 47.7% have a functional 
specialization in operations, 19.8% in administration, 14% in 
IT, 4.4% in logistics, 3.9% in R&D, 3.9% in finances, 2.5% in 
accounting, 2.2% in human resources, and 1.7% in marketing.   

 B. Survey   
The survey contained demographic (age, gender), 

educational level (technical, university, post-degree), tenure 
(years), work experience (years), entrepreneurship experience 
(Yes/No), and functional specialization (marketing, finance, 
operations, human resources, logistics, research and 
development, accounting, IT, and administration) questions. 

 C. Variables  
Questions of opportunity recognition (OR) are 

obtained from [53], also in [37], and [27]. Those scales are 
aligned with the definition of opportunity recognition 
competency as the ability to find new ideas. We decided to 
delete one of the [53] items because it was built in negative 
form, and research shows that an unbalanced scale design (very 
few negatively worded items) can introduce ambiguity in 
results by non-attendance to the negative item content [54]. We 
used a Likert scale with five points (strongly disagree, disagree, 
neither agree nor disagree, agree, and strongly agree). So, in this 
work opportunity recognition is operationally defined as self-
perceived capabilities to recognize opportunities.  

Questions of rational-experiential thinking style are 
obtained from [25]. That scale encompasses 40 items of rational 
and experiential ability and engagement.  We decided to use 
only ten items of rational ability (RA), and ten items of 
experiential ability (EA).  We based our decision on [45] given 
that they have not found strong support for the ability and 
engagement distinction. We used the original Likert scale with 
five points that ranged from 1 (definitely not true of myself) to 
5 (definitely true of myself).   

The questions are translated into Spanish using [55] 
method i.e., one author translates from the source (English) to 
the target (Spanish), and another author blindly translates back 
from the target to the source. The originals, target, and back-
translated versions were examined by independent raters for 
meaning errors. Errors were corrected and the new versions 
were examined for new independent raters. Finally, we 
obtained a Spanish version. The scales are shown in Table I. 

 

TABLE I       
Rational-Experiential Thinking Style and Opportunity 
Recognition 
Rational-Experiential Thinking Style [25]   
Rational       
rac_1- I'm not that good at figuring out 
complicated problems (ra—)  
rac_2- I am not very good at solving problems that require 
careful logical analysis (ra—) 
rac_3- I am not a very analytical thinker (ra—)    
rac_4- Reasoning things out carefully is not one of my 
strong points, (ra—)  
rac_5- I don't reason well under pressure, (ra—)     
rac_6- I am much better at figuring things out logically 
than most people, (ra)   
rac_7- I have a logical mind, (ra)      
rac_8- I have no problem thinking things through carefully, (ra)    
rac_9- Using logic usually works well for me in figuring 
out problems in my life, (ra) 
rac_10- I usually have clear, explainable reasons for my 
decisions, (ra)   
Experiential      
exp_1- I don't have a very good sense of intuition, (ea—)    
exp_2- Using my gut feelings usually works well for me in 
figuring out problems in my life, (ea)  
exp_3- I believe in trusting my hunches, (ea)     
exp_4- I trust my initial feelings about people, (ea)     
exp_5- When it comes to trusting people, I can usually rely 
on my gut feelings, (ea)  
exp_6- If I were to rely on my gut feelings, I would often 
make mistakes, (ea—) 
exp_7- I hardly ever go wrong when I listen to my deepest 
gut feelings to find an answer. (ea)  
exp_8- My snap judgments are probably not as good as 
most people's, (ea-)   
exp_9- I can usually feel when a person is right or wrong, 
even if I can't explain how I know, (ea)  
exp_10- I suspect my hunches are inaccurate as often as 
they are accurate, (ea—) 
Opportunity Recognition [53]   
OR_1 - While going about routine day-to-day activities, I 
see potential new venture ideas all around me.  
OR_2 - Recognizing a good opportunity usually requires 
experience in a specific industry or marketplace. 
OR_3 - Discussions with my family or friends can help me 
to recognize business opportunities. 
OR_4 - I am alert or sensitive toward new venture 
opportunities. (6)  

      
 D. Data analysis  

First, we make a quantitative analysis of response 
options. To reduce common method bias we used reverse-
scoring items in RA and EA scales and an anonymous 
questionnaire assessment. We conducted an exploratory factor 
analysis to validate OR, RA, and EA constructs. Maximum 
Likelihood analysis was utilized for factor extraction, and the 
Varimax rotation method was used to transform the final factor 
solution into a simple solution.  

We know that cross-sectional data does not allow us to 
describe a causal-effect relationship between variables but, 
instead we can obtain some clues of those relationships. So, we 
made regressions between OR, RA, and EA constructs. We 
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made a T-students test for the dichotomic entrepreneurship 
experience and gender variable, and ANOVA for educational 
level, and specialization.  

Finally, to triangulate the results we use statements 
with significant correlations between them to make a semantic 
logical analysis to support our inferences 

IV. RESULTS 

 A. Quantitative analysis of response options 
In the next lines, we describe the results. The complete 

analysis is in the Appendix. Descriptive statistics are in Table 
II. 

 
TABLE II 

     

Descriptive Statistical 
 

N Minimum Maximum Media Desv. 
típ. 

gender 363 0 1 ,72 ,451 
educat 363 1 3 1,90 ,594 
tenure 363 0 34 5,80 5,585 
work 
experience 

363 0 40 14,16 8,132 

specialization 363 1 9 5,15 2,667 
entrep_exp 363 0 1 ,51 ,501 

rac_1 363 1 5 4,27 1,124 

rac_2 363 1 5 4,37 ,984 
exp_1 363 1 5 4,10 1,037 
rac_3 363 1 5 4,52 ,835 
exp_2 363 1 5 3,38 1,287 
exp_3 363 1 5 3,29 1,247 
rac_4 363 1 5 4,29 1,106 
exp_4 363 1 5 3,11 1,278 
exp_5 363 1 5 2,74 1,283 
rac_5 363 1 5 4,37 ,930 
rac_6 363 1 5 3,45 1,085 
exp_6 363 1 5 3,37 1,093 
exp_7 363 1 5 2,92 1,175 
rac_7 363 1 5 4,22 ,970 
rac_8 363 1 5 4,31 ,951 
exp_8 363 1 5 3,51 1,113 
exp_9 363 1 5 3,02 1,244 
rac_9 363 1 5 4,27 ,869 
rac_10 363 1 5 4,16 ,929 
exp_10 363 1 5 3,39 1,060 
OR_1 362 1 5 3,78 1,075 
OR_2 363 1 5 3,64 1,080 
OR_3 363 1 5 4,03 ,837 
OR_4 363 1 5 3,65 ,970 
age 363 22,29 62,21 36,5250 7,40366 
N válid 362 

    

Regarding the factorial analysis, we obtained three 
unidimensional constructs (table III). The Cronbach's alpha in 
OR is .717, in RA is .669, and in EA is .759.   

 
 
 
 
 
 
 
 

TABLE III  

Rotated factor Matrixa 
 

Factor 

1 2 3 
exp_3 ,869 

  

exp_2 ,750 
  

exp_5 ,527 
  

exp_7 ,481 
  

exp_4 ,441 
  

exp_6 
   

exp_8 
   

OR_2 
   

rac_9 
 

,598 
 

rac_7 
 

,583 
 

rac_8 
 

,581 
 

rac_10 
 

,443 
 

rac_2 
   

rac_3 
   

rac_4 
   

rac_5 
   

exp_10 
   

OR_4 
  

,765 
OR_1 

  
,755 

OR_3 
  

,462 

Extraction method: Maximum likelihood.  
Rotation method: Varimax with Kaiser. 
a. Rotation has converged in 5 iterations. 

We validated each construct using some 
recommendations [56]. So, the convergent validity is accepted 
when inter-item correlations are significant. Also, the 
discriminant validity is accepted when the inter-item partial 
correlations controlled by the mean value of the construct are 
not significant. 
 Correlations between mean constructs, demographics, 
education level, specialization, and entrepreneurial experience 
are shown in Appendix. We highlight the significant positive 
correlation between OR and rational thinking style and 
entrepreneurship experience, also, the positive correlation 
between work experience and entrepreneurship experience. 
Entrepreneurship experience has a significant positive 
correlation with OR and does not have significant correlation 
with RA and EA. Additionally, there is a positive correlation (< 
.05) between age, work experience and rational thinking style 
level. Finally, a positive but no significant correlation between 
rational and experiential thinking styles confirms that they are 
different constructs.   

In the sample the mean level of the rational thinking 
style is higher than the mean level of experiential (Table IV). 
The Wilcoxon test shows that the difference between rational 
and experiential mean values is significant (Table V).     
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TABLE IV   
Statistical of constructs  

exp_mean rac_mean OR_mean 

N Valids 363 363 363 

Losts 0 0 0 

Media 3,0882 4,2390 3,8228 

Desv. típ. ,89575 ,65925 ,77094 

Minimum 1,00 1,00 1,00 

Maximum 5,00 5,00 5,00 

 

TABLE V  

Wilcoxon test 
 

rac_mean - exp_mean 

Z -14,420b 

Sig. asintot. 
(bilateral) 

,000 

a. Wilcoxon Test 
b. Based on negative ranks 

Regarding the hypotheses. Hypothesis 1a is about the 
relationship between experiential thinking style and OR level. 
Regression shows no significant relationship between both 
variables. On the other hand, Hypothesis 1b is confirmed 
because regression shows clues of a significant positive effect 
of rational thinking style on the OR level (Table VI). That 
positive effect may remain at any educational level, in 
respondents with or without entrepreneurship experience, and 
in both genders.  

 
TABLE VI  

      

 Rational Thinking Style and Opportunity Recognition 

Model  Coef. no estándar Coe
f. 
Tip. 

t Sig. Confidence 
interval at level 
95,0% for B 

B  Error típ. Beta 
  

Inferio
r 

Superi
or 

1 (Const
ant) 

2,571  ,255 
 

10,064 ,000 2,069 3,073 

rac_me
an 

,295  ,060 ,253 4,958 ,000 ,178 ,412 

 a. Dependent Variable: OR_mean 

 
Hypothesis 1c and 1d are about the differences in 

experiential thinking levels related to work experience and 
tenure. Results in Table 4 show no significant correlation 
between those variables. Hypothesis 1e proposes that 
respondents with entrepreneurship experience show a more 
experiential thinking style than students with non-experience. 
The T-test did not show any significant results.   

Hypothesis 2a is about the relationship between 
respondents’ entrepreneurship experiences and their OR level. 
Table 4 shows a significant and positive correlation between 
both variables. T-students test shows a significant difference in 

OR mean level between respondents with or without 
entrepreneurship experience (Table VII). 

 
TABLE VII        

Test of independent samples 

entrep_exp 

Levene test T-test 

F Sig. t gl Sig. 
(bilat
eral) 

Means 
differen
ces 

Differen
ce error 
típ.  

Confidence interval 
95% for the 
difference 
Inferior Superior 

OR_
mean 

assuming 
equal 

variance 

2,386 ,123 -4,637 361 ,000 -,36510 ,07874 -,51995 -,21024 

No 
assuming 

equal 
variance 

  
-4,626 351,853 ,000 -,36510 ,07893 -,52033 -,20986 

 

Hypothesis 2b is about the relationship between tenure 
and OR. Table 4 shows a positive correlation significant at level 
< .05. Hypothesis 2c is about the relationship between work 
experience and OR, the result is not significant.  
 Hypothesis 2d is about the relationship between 
working specialization and OR. An ANOVA test shows no 
difference in OR mean level. Hypothesis 2e is about the 
relationship between different educational levels and OR. An 
ANOVA test shows only a difference in OR mean level 
between technical and post-degree educational levels (p < .05) 
(Table VIII. 
 
TABLE VIII 
Dependent 
Variable: 

OR_mean 
      

(I) educat Mean 
difference 
(I-J) 

Error 
tip. 

Sig. Confidence 
interval at level 
95% 
Inferior Superi

or 
HSD de 
Tukey 

technical university -,11070 ,09805 ,497 -,3415 ,1201 

post 
degree 

-,34178* ,13902 ,038 -,6690 -,0146 

university technical ,11070 ,09805 ,497 -,1201 ,3415 

post 
degree 

-,23108 ,12156 ,140 -,5172 ,0550 

post degree technical ,34178* ,13902 ,038 ,0146 ,6690 

university ,23108 ,12156 ,140 -,0550 ,5172 

Games-
Howell 

technical university -,11070 ,09852 ,501 -,3440 ,1226 

post 
degree 

-,34178* ,13243 ,030 -,6566 -,0269 

university technical ,11070 ,09852 ,501 -,1226 ,3440 

post 
degree 

-,23108 ,11423 ,114 -,5044 ,0422 

post degree technical ,34178* ,13243 ,030 ,0269 ,6566 

university ,23108 ,11423 ,114 -,0422 ,5044 

*. Mean differences are significant at level 0.05. 

In summary, the quantitative analysis of the response 
options confirms that respondents have a predominant rational 
thinking style. Also, age and work experience have a positive 
correlation with rational thinking style. We found that age, 
work experience, entrepreneurship experiences, and tenure 
have a positive correlation with OR level. There are clues to 
that respondents’ rational thinking style, could have a positive 
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effect on OR. Finally, there is a difference in OR level between 
technical and post-degree respondents.  

 B. Semantic analysis of the item statements 
We know that questionnaires are not only devices that 

elicit information from respondents but also a source of 
information that respondents use to make decisions about the 
strength of agreement with the statements [57; 58]. So, we 
analyzed the statements and their semantic relationship to 
confirm by triangulation the quantitative results obtained.  

First, we describe the item statements composition of 
OR, EA and RA constructs. Second, we selected statements 
with significant correlations (p < .01) between them (see 
Appendix). Each author reads iteratively the statements looking 
for semantic logical links between them. After that we discuss 
each semantic logical links until reach a consensus, the final 
results are described next.  

In this work OR encompasses: OR_1 (While going 
about routine day-to-day activities, I see potential new venture 
ideas all around me); OR_3 (Discussions with my family or 
friends can help me to recognize business opportunities); and 
OR_4 (I am alert or sensitive toward new venture 
opportunities).  

RA construct encompasses: rac_7 (I have a logical 
mind); rac_8 (I have no problem thinking things through 
carefully); rac_9 (Using logic usually works well for me in 
figuring out problems in my life); and rac_10 (I usually have 
clear, explainable reasons for my decisions).   

EA construct encompasses exp_2 (Using my gut 
feelings usually works well for me in figuring out problems in 
my life), exp_3 (I believe in trusting my hunches), exp_4 (I trust 
my initial feelings about people), exp_5 (When it comes to 
trusting people, I can usually rely on my gut feelings), and 
exp_7 (I hardly ever go wrong when I listen to my deepest gut 
feelings to find an answer). 

Quantitative results show that in this sample 
experiential style may have no effect on OR (hypothesis 1a).  
The EA statements refer to using gut feeling or hunches for 
figuring out problems, (exp_2) judging people (exp_4, exp_5), 
and find an answer (exp_7). The OR statements refer to 
imagining new ventures (OR_1), dialoging with family and 
friends (OR_3), and staying alert to new ventures (OR_4). 
There is not an evident logical link between those statements 
except maybe the word “sensitive” in OR_4 but there is no 
significant correlation between OR_4 and any EA items. So, 
semantic analysis supports the quantitative results.   

 Regarding hypothesis 1b, quantitative results show 
that rational thinking style could have a significant positive 
effect on OR. The items rac_7 and rac_10 have significant (p < 
.01) and positive correlations with OR_1, OR_3, and OR_4. 
Semantically we can see the association between rac_7 (I have 
logical mind) and rac_10 (explainable reasons for my 
decisions) with OR_3 (discussion with family and friends). If a 
rational system evolved to facilitate interpersonal 
argumentation using abstract symbols and logical inferences 
[22] then, reasonably, we can find a positive relationship 
between those rational statements and the opportunity 
recognition statement about discussion with family and friends.  

Regarding the relations between rac_7 and rac_10 with 
OR_1 (I see potential new venture ideas) and OR_4 (I am alert 

to new ventures), we must remember that the rational thinking 
style encodes information in abstract symbols [22]. So, 
processing those abstract cognitive structures that float over the 
concrete routine day-to-day activities may increase the alertness 
to market change and potential venture opportunities [40; 41].    

On the other hand, rac_8 (thinking things carefully) 
has a significant (p < .01) and positive correlation with OR_4 (I 
am alert to new ventures). According to the above, the rational 
style uses abstract encoding to think things carefully and the 
cognitive processing of the abstract cognitive structures (mental 
models) may increase the entrepreneurs´ alertness [40; 41].   

V. DISCUSSION 
The respondents’ thinking style is predominantly 

rational, which is not a surprise because they were engineering 
professionals and students who are educated predominantly in 
analytical tools with an ideology focused on system 
optimization and organizational efficiency [59]. The curricula, 
teaching methods, and institutional culture influence the 
educational experience [1], and professional novices are 
indoctrinated in engineering culture (values, norms, rites, and 
jargon) by engineering schools and professional societies [60]. 
So, engineering students favor a linear and analytical approach 
[61; 44].  

The respondents' rational thinking style may have a 
positive effect on opportunity recognition capability because 
the rational system operates primarily in the medium of 
language and is capable of high levels of abstraction [22]. The 
role of abstractions and language is highlighted in the semantic 
analysis trough the relationship between rac_7 and rac_10 with 
OR_3 that involved rational statements and discussion with 
families and friends.  

The research proposes that successful entrepreneurs 
employ analytical, rational, and evidence-based thinking to 
discover opportunities [62; 63]. Also, entrepreneurs with a 
rational thinking style prefer more tangible data, information, 
facts, and analytical tools perceiving higher levels of business 
environment uncertainty [64]. However, those data are encoded 
as abstract symbols. The semantic analysis reaffirms that the 
processing of abstract cognitive structures enhances the 
alertness of business opportunity (i.e., relationship between 
rac_7, rac_10, and rac_8 with OR_4).  

Respondents’ tenure can promote opportunity 
recognition capabilities because individuals' prior knowledge 
and experience with a market can allow them to combine 
information in new ways and discover opportunities [65]. 
Research suggests that entrepreneurs discover opportunities 
because they have idiosyncratic previous knowledge of 
economic sectors that they know well [66]. The semantic 
analysis shows that more tenure can be associated with more 
imaginative capability (OR_1). 

Prior respondents’ entrepreneurship experience 
promotes business opportunity recognition because 
competencies and skills for entrepreneurship may only be 
acquired through experiences in real-world ventures [1]. 
Traditionally it has been argued that entrepreneurs may 
recognize business opportunities by structural alignment 
between events in the outside world and their mental models to 
make sense and identify a course of action [38]. In this work the 



7 
 

24th LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering without Borders: Artificial Intelligence, Knowledge, Innovation, and 
Alliances for a Future from the Americas”. Hybrid Event, Santiago-Chile, July 15 - 17, 2026 
 

entrepreneurship experience as a proxy of entrepreneurial 
mental models shows a positive correlation with OR 
reaffirming the traditional view, however it does not show any 
correlation with EA and RA. So, how do the entrepreneurs 
process their entrepreneurial mental model to recognize 
opportunities?  How do they make a match between 
environment information and their knowledge structures? [67].  

Respondents with different educational levels 
(technicians vs post-degree) can show different levels of 
opportunity recognition capabilities because the process of 
developing opportunity recognition capability takes time 
involving a variety of activities and resources [12]. Both 
regulative and normative dimensions of the university context 
could increase students' opportunity recognition and 
entrepreneurial intention [68]. So, human capital (individuals' 
skills and knowledge acquired through education or job 
training) may increase the capabilities of discovering and 
exploiting business opportunities [9; 69].  

Evidence suggests that entrepreneurs use linear and 
nonlinear thinking styles in their cognitive processes and 
recognize opportunities depending on linear and nonlinear 
inputs [43]. However, research shows that the relationship 
between intuition and opportunity recognition could be strong 
[29] and that intuitive subjects may be more driven to 
entrepreneurial behavior than analytics [70].  But in this work, 
engineering students and professionals’ rational thinking style 
could positively affect their opportunity recognition capability 
while the experiential (i.e., intuitive) style does not. The 
semantic analysis shows that experiential statements have not 
logical relationship with OR statements, but rational statements 
do. So, is it possible that the role of intuition in entrepreneurial 
mindset could be simply contingent to sample’s characteristics?   

VI. CONCLUSION 
The purpose of this study is to explore the relationship 

between engineering students and professionals’ thinking styles 
and opportunity recognition capability (OR) expanding the 
entrepreneurial cognition research literature. We sampled 
professionals and technicians currently studying engineering as 
a second profession and engineering post-degree at a Chilean 
university. We measured the respondents' thinking styles and 
opportunity recognition via a self-applied questionnaire. The 
results are triangulated by semantic analysis of the statements. 

The analysis shows that respondents have a 
predominant rational thinking style. Also, we found that age 
and work experience could have a positive effect on rational 
thinking style. The respondents’ rational thinking style, 
entrepreneurship experiences, and tenure have a positive 
correlation with OR. There is no correlation between 
entrepreneurship experience and thinking style. Also, there is a 
difference in OR level between technical and post-degree 
respondents. Finally, respondents’ rational thinking style may 
have a positive influence on OR level.  

This work makes two theoretical contributions to 
entrepreneurial cognition research. First, we highlight the role 
of rational versus intuitive thinking style on the professionals' 
opportunity recognition capabilities linking semantically the 
statements used showing a more transparent and dynamic 
cognitive explanation. Second, we question the traditional 

theory of the structural alignment between structural knowledge 
and market events as a mechanism associated with opportunity 
recognition because entrepreneurship experience as proxy of 
knowledge and both dimensions of thinking style does not show 
any relationship, so how do entrepreneurs make that structural 
alignment?     

The practical implications highlight the role of prior 
entrepreneurship experiences in improving the engineering 
students´ entrepreneurial mindset. Also, we show that the 
rational thinking style is not an obstacle to recognizing business 
opportunities therefore, the teaching and training practices to 
enhance engineering students’ intuitive thinking style may not 
be necessary. Regarding engineering entrepreneurial education 
students should be encouraged to recognize their own strength 
and weakness to enhance their OR skills by specific training in 
their rational thinking style.  

This work has limitations. First, items used allow only 
an initial exploration, future research requires new items 
specifically associated with entrepreneurial processes. Second, 
the sample encompasses a mix of engineering students and 
professionals, given that the engineers’ formation may promote 
a rational thinking style, we cannot rule out a bias in the sample 
so, the generalization to other professions is limited. Third, the 
sample only belongs to the Chilean country, future research 
requires a cross-cultural perspective.   
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