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Learning styles are considered as personal variablesthat explain the different ways to approach, plan 
and respond to learning demands. These styles manifest themselves through behavioral patterns. The 
aim of this research was to analyze the learning styles of first and tenthsemesterstudents with poor 
school performance in ane-learning engineering program at an educational institute in Cartagena. A 
descriptive, correlational and cross-sectional study was performed during the second semester of 2014. 
Sample consisted of 60 students. 30 of them were in first semester and the other 30 in tenth semester. 
Gender distribution was equitable; test scores were gathered from the academic control spreadsheets 
of each subject. V.A.R.K and C.H.A.E.A. questionnaires were used for identification of visual, auditory, 
literacy, kinesthetic, active, reflexive, theoretical and pragmatic learnings. A database was built and 
ANOVA was applied, along with Tukey’s HSD test (p≤0.05). Correlations were performed from the r-
Pearson test (p≤0.01). Visual and auditory styles were predominant in first semester, and they 
presented a positive correlation with the active style. This indicates that the students had the tendency 
to acquire information from images, that they were leaning towards auditory learning and that they were 
enthusiastic over new tasks.Students from tenth semester showed a remarkable preference over 
kinesthetic and literacy styles, with a highly significant and direct correlation with reflexive style. 
Hence, these students could easily perceive written information and learning, through their relation to 
the environment, also they proved to be analytical, receptive andpatient people. This is consistent with 
the conclusions of different authors that applied the same questionnaires in advanced semesters and 
literacy, kinesthetic and reflexive dimensions were indicated as preferred in their studies due 
dimensions tend to be more structured and require a more abstract and complex way of thinking. 
Identification of the predominant learning styles is a powerful tool for improving learning 
methodologies of professors. 
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INTRODUCTION 
 
Many aspects are included when studying the different 
ways in which people perceive, analyze and structure the  
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information during learning processes. These aspects 
can help understandhow learning mechanisms work for 
humans (Morales-Ramírez et al., 2012; Romero et al., 
2014). Learning must not only be understood as a set of 
knowledge that are developed in the mind, but also as  



 
 
 
 
skills that can be modified and improved over time 
(Alonso et al., 2012). This requires the observation of 
different preferences or styles (Gutiérrez et al., 2012). 
Learning styles are cognitive, affective and physiological 
features that act as indicators of how someone perceives, 
interrelate and responds to learning environment (Alonso 
et al., 2012; Espinosa and Estévez, 2013). These 
features are evidenced in the manner in which subjects 
formalize interpretation schemes and their relationship 
with information contents. 

Active, reflexive, theoretical and pragmatic learning 
styles have been synthesized by Alonso et al. (2012) in 
the Honey-Alonso Questionnaire of Learning Styles 
(known in Spanish as CHAEA). These authors claim that 
those who manifest preferences over active style are 
often open-minded, non-skeptical people with high 
enthusiasm towards new tasks. On the other hand, 
reflexive subjects tend to be analytical, patient receptive 
people that prefer to observe carefully every 
situation.Meanwhile, theoretical persons focus on 
problems in a vertical way by logical stages, adapting and 
integrating observations within methodical, structured and 
complex theories. Pragmatic subjects tend to be more 
realistic and prefer to immediately apply learned ideas. 
According to Ventura et al. (2012) and Espinosa and 
Estévez (2013), the ideal case scenario would be for all 
students to be capable of experiencing, meditate, 
elaborate and apply hypothesis in equal parts, namely 
every virtue were distributed in a balanced way. 
However, experience indicates that it is difficult to find 
individuals with such mental features (Morales-Ramírez 
et al., 2012). 

In an attempt to look for answers regarding quality of 
teaching and ways to learn, Neil Fleming elaborated the 
VARK questionnaire, which evaluates for learning styles: 
visual, auditory, literacy and kinesthetic. This 
questionnaire has been applied in many studies because 
of its simplicity and the fast results that it produces (León-
Castañeda et al., 2010). Visual preference refers to 
acquiring information from images, graphic 
representations and symbols. Auditory preference is 
characterized by the predomination of listening skills that 
facilitate learning from conferences and dialogs. 
Information from written texts is more easily perceived 
with literacy preferences. And practical learning 
predominates when it comes to kinesthetic preference. A 
kinesthetic person learns by executing activities and 
interacting with the environment (Esguerra and Guerrero, 
2010). Valencia et al. (2012) affirm that kinesthetic 
dimension is the most structured and complex one, and 
that it is characterized by a strong relationship to the 
environment. 

Sepulveda-Carreño et al. (2011) ensure that there 
exists a positive relationship between learning styles and 
academic performance. This relates to the conclusions 
reported by Herrera and Zapata (2012) when claiming 
that learning styles can be improved by teaching the own  
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capabilities of the students. The authors assure that this 
situation could guarantee high-quality teaching-learning 
processes. In the same way, Esguerra and Guerrero 
(2010) found evidences that a more effective education 
and comprehension is achievedwhen presenting 
information through different styles. 

Blumen et al. (2011) claim that e-learning has the 
purpose of boosting self-education, with the instructor 
acting as guide and the student as protagonist of his 
formation process. That is the reason why it is important 
to developresearches that are focused on understanding 
all of the elements that influence learning styles of e-
learning students. The conditions of this type of learning 
makes it more demanding and requires more 
commitment from every part that is involved in it. Abello 
et al. (2011) indicates that the awareness of learning 
styles makes it possible to improve teaching 
methodologies of the instructors, especially in e-learning. 
Tocci (2013) indicates that students learn more 
effectively when they are instructed according to their 
predominant learning styles. On the other hand, López-
Aguado (2011) indicates that student with different 
genders have different ways of learning, depending on 
the perspective of their individual intellectual and 
emotional capabilities. Thus, instructors must seek for 
ways to create favorable learning environments where 
teaching processes are adapted to the needs and 
characteristics of each student (Sepúlveda-Carreño et al., 
2011; Bahamón et al., 2013). In this way, it is essential 
for instructors to know the way students assimilate 
knowledge, especially in high-demanding, e-learning 
engineering programs (Solís and Arcudia, 2010; Ventura,  
2011). On this basis, the aim of this research was 
focused on analyzing the learning profiles of first and 
tenth semester studentsin ane-learning engineering 
program, by using C.H.A.E.A. and V.A.R.K. 
questionnaires. 
 
 
MATERIALS AND METHODS 
 
Population and sample 
 
This study was carried out during the second academic 
period of 2014. A descriptive, non-experimental, 
correlational, cross-sectional methodological design was 
applied due the variables were measured in an only 
temporal moment, during the second academic period of 
2014, just as Herrera and Zapata (2012), and Ortiz and 
Canto (2013) did in their studies. The sample was 
composed by 60 students: 30 from first semester and 30 
from tenth semester. Gender distribution was equitable in 
each group (50%) women with an average age of 
22.12±0.13 years and (50%) men of 21.95±0.25 years. 
Most of theirfamilies belonged to stratum 2, followed by 
strata 1, 3 and 4. Strata 5 and 6 were the most 
uncommon ones. Academic  performance  was  gathered 
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from the academic control spreadsheets of each subject. 
 
 
Assessment of learning styles from CHAEA 
questionnaires 
 
Learning styles of the students were evaluated by using 
the Honey-Alonso questionnaire of Learning Styles 
(CHAEA) (Alonso et al., 2012), which is widely used in 
several Ibero-American researches like the one 
performed by Bahamon et al. (2013). The authors 
elaborated a format with 80 statements. 20 corresponded 
to each style and they were randomly distributed. Two 
options were used: (1) if the person agreed, and (0) if the 
person disagreed. This allowed the identification of basic 
styles: active, reflexive, theoretical and pragmatic. The 
alfa Cronbach coefficient of such questionnaire ranged 
between 0.69 and 0.85. Alonso et al. (2012) indicated 
reliability coefficients between 0.58 and 0.72. Recent 
studies have revealed alfa Cronbach reliability 
coefficients from 0.60 to 0.70 for CHAEA (Ventura et al., 
2012; Ortíz and Canto, 2013). 
 
 
Assessment of learning styles from VARK 
questionnaire 
 
A diagnosis on learning profiles was performed using the 
translated version of VARK questionnaire, which was 
developed and validated by Neil Fleming (2007). This 
format allowed the identification of visual, auditory, 
literacy and kinesthetic styles, and it has been applied in 
major researches like the one carried out by León-
Castañeda et al. (2010). They studied the identification of 
learning profiles of students and professors from the 
medicine program of Universidad Nacional Autónoma de 
México. The instrument was answered by the complete 
student sample, and an alfa Cronbach coefficient 
between 0.70 and 0.90 was obtained. The answers were 
collected, processed and classified into two categories: 
low (≤8.0) and high (≥8.1). 
 
 
Data analysis 
 
Every test was performed in a written, on-site form with 
an average time frame of 20 minutes for each student. 
Once the information was obtained, a database was built 
using Excel 2013 for Windows and then the Statistical 
Product and Service Solutions software, IBM SPSS © - 
version 19.0. Learning profiles of the students were 
entered to then analyze the respective percentages and 
averages, along with their standard deviations. In order to 
find statistical differences between learning styles in the 
programs by gender, analyses of variance (ANOVA) were 
carried out, as well as t-Student tests and Honestly-
Significant-Difference  (HSD)  Tukey  tests  with  a  

 
 
 
 
significance level of 5% (p≤0.05). In the same way, a 
correlation from the r-Pearson test was developed 
between each one of the learning styles, with the purpose 
of estimating their maximum level of interaction. This 
correlation was considered to be highly significant at a 
level of 0.01 (bilateral). 
 
 
RESULTS 
 
Table 1 shows a scheme of the averages that were 
obtained after evaluating the learning styles of the 
students sample in each semester of the e-learning 
engineering program. First semester students exhibited a 
predominance of active and theoretical learning styles 
after taking the CHAEA questionnaire, while in tenth 
semester students prevailed the reflexive and pragmatic 
styles. After applying the VARK questionnaire, it was 
observed that in first semester students, visual and 
auditory styles prevailed over the others, while students 
from tenth semester exhibited a notorious tendency 
towards literacy and kinesthetic learning styles. In 
general, when comparing the obtained data from both 
groups of students, no statistically significant differences 
were observed between men and women (p<0.05). This 
indicates that there is a similarity in the learning styles of 
the students. It should be noted that the data was 
compared between students with the same academic 
level. These results coincide with the ones reported by 
López-Aguado (2011) regarding the inexistence of 
significant differences in learning styles of different 
genders. In a similar way, Acevedo and Rocha (2011) 
identified the learning styles of engineering students, and 
they found no significant differences between men and 
women. Morales-Ramírez (2012) studied a sample of 
computer engineering and informatics management 
college students. There were not significant differences 
between genders. 

Table 2 shows the correlations that were obtained 
between each one of the evaluated learning styles using 
CHAEA and VARK questionnaires. Data at the bottom 
shows the results from first semester students, while the 
top values belong to tenth semester. 

Statistical analysis indicates that there was a direct and 
highly significant correlation between active-theoretical 
and visual-auditory learning styles (p<0.05) of first 
semester students. Students from tenth semester 
exhibited a positive, high correlation between reflexive-
pragmatic and literacy-kinesthetic learning styles. Similar 
results were reported by López-Aguado (2011), 
Sepúlveda-Carreño et al. (2011) and Ortiz and Canto 
(2013) when studying college students. As a whole, more 
research is needed when comparing and correlating the 
learning styles of students with professors of Engineering 
Colleges. Identification of the predominant learning style 
of engineering students can be a suitable tool to adapt 
methodologies of teaching.  
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Table 1. Learning styles of the sample of e-learning engineering students. 
 

Learning styles –First semester (n=30) 

Style Active Reflexive Theoretical Pragmatic 

Gender Men Female Men Female Men Female Men Female 

Average 12.87±2.19 14.13±2.85 10.20±1.22 10.07±3.43 12.93±2.21 14.40±2.36 10.13±2.31 10.20±1.76 

F value 2.16 3.34 3.45 2.t46 

p-value p=0.09>0.05 p=0.23>0.05 p=0.11>0.05 p=0.32>0.05 

Learning styles – First semester (n=30) 

Style Visual Auditory Literacy Kinesthetic 

Gender Men Female Men Female Men Female Men Female 

Average 11.40±1.54 10.93±1.69 10.33±1.40 11.87±2.25 8.47±2.06 9.20±1.87 9.67±2.44 10.07±1.81 

F value 2.31 2.58 2.97 2.29 

p-value p=0.34>0.05 p=0.28>0.05 p=0.44>0.05 p=0.52>0.05 

Learning styles – Tenth semester (n=30) 

Style Active Reflexive Theoretical Pragmatic 

Gender Men Female Men Female Men Female Men Female 

Average 10.47±1.59 11.07±0.85 16.67±2.77 14.67±2.49 12.20±2.34 10.67±1.49 14.47±2.31 13.40±2.96 

F value 2.77 2.69 3.36 3.26 

p-value p=0.47>0.05 p=0.08>0.05 p=0.54>0.05 p=0.13>0.05 

Learning styles – Tenth semester (n=30) 

Style Visual Auditory Literacy Kinesthetic 

Gender Men Female Men Female Men Female Men Female 

Average 10.13±1.67 10.67±9.87 10.53±1.89 10.47±1.26 12.33±0.94 11.93±2.05 11.67±1.35 11.53±1.54 

F value 2.33 2.44 2.35 2.48 

p-value p=0.25>0.05 p=0.43>0.05 p=0.27>0.05 p=0.43>0.05 

 
 

Table 2. Obtained correlation between each learning style. 

 

Learning styles 
Tenth semester 

Active Reflexive Theoretical Pragmatic Visual Auditory Literacy Kinesthetic 

F
ir
s
t 
s
e
m

e
s
te

r 

Active 
Pearson 1 0.147 0.311 -0.405 -0.016 0.033 0.467 0.234 

p-value 
 

0.438 0.094 0.026 0.933 0.086 0.009 0.214 

Reflexive 
Pearson -0.343 1 0.197 0.606* -0.073 -0.136 0.737* 0.679* 

p-value 0.064 
 

0.297 0.027 0.702 0.474 0.023 0.030 

Theoretical 
Pearson 0.739* 0.059 1 -0.224 -0.154 0.191 0.538 -0.282 

p-value 0.023 0.759 
 

0.234 0.416 0.305 0.002 0.131 

Pragmatic 
Pearson -0.061 -0.285 0.111 1 0.125 -0.163 0.591* 0.862* 

p-value 0.749 0.127 0.560 
 

0.509 0.390 0.001 0.010 

Visual 
Pearson 0.612* -0.224 0.681* -0.442 1 0.116 0.011 0.065 

p-value 0.016 0.235 0.021 0.014 
 

0.541 0.952 0.732 

Auditory 
Pearson 0.734* 0.050 0.752* -0.321 -0.021 1 -0.120 0.076 

p-value 0.017 0.792 0.015 0.083 0.911 
 

0.529 0.690 

Literacy 
Pearson 0.140 -0.123 -0.164 -0.314 -0.102 0.647 1 -0.259 

p-value 0.460 0.518 0.387 0.091 0.592 0.000 
 

0.167 

Kinesthetic 
Pearson -0.316 0.154 0.321 -0.143 0.318 0.073 -0.349 1 

p-value 0.089 0.415 0.084 0.450 0.087 0.720 0.059 
 

 
 
DISCUSSION 
 
The obtained data in the Table 1 indicate that first 
semester students of the e-learning engineering program 

were inclined to acquiring information from images and 
learning from dialogs. They are enthusiastic over new 
tasks, encouraging, discoverers, adventurous and 
spontaneous people. These results are in agreement with  
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the ones reported by Espinosa and Estévez (2013) in 
their study with first semester students. In the same way, 
this data shows that students from tenth semester 
perceived more easily written information and had easier 
time learning from their interrelation with the environment. 
They were analytic, patient receptive people who prefer 
to carefully observe every situation before making any 
final decision. This is in agreement with the conclusions 
reported by different authors when applying the same 
questionnaires in advanced semesters. Preferences over 
literacy, kinesthetic and reflexive dimensions are the 
most common ones, since these dimensions are more 
structured and they require a high level of abstract, 
complex thinking. This is also in agreement with the 
conclusions that were made by Solís and Arcudia (2010). 
According to them, the major strength of engineering 
students is probably their capability of assimilating large 
amounts of information and abstracting concepts and 
general patterns to apply them in an objective way. This 
means that engineering students exhibit a reflexive-
pragmatic tendency. Results of the VARK questionnaire 
are also in agreement with the conclusions made by 
Valencia et al. (2012) regarding the identification of 
learning profiles of third semester students of dentistry. In 
that study the authors found different learning styles, with 
the predominance of visual type, followed by auditory and 
kinesthetic. 

Statistical analysis made and reported in the table 2 
indicates that there was a direct and highly significant 
correlation between active-theoretical and visual-auditory 
learning styles (p<0.05) of first semester students. 
Students from tenth semester exhibited a positive, high 
correlation between reflexive-pragmatic and literacy-
kinesthetic learning styles. Similar results were reported 
by López-Aguado (2011), Sepúlveda-Carreño et al. 
(2011) and Ortiz and Canto (2013) when studying college 
students. As a whole, more research is needed when 
comparing and correlating the learning styles of students 
with professors of Engineering Colleges. Identification of 
the predominant learning style of engineering students 
can be a suitable tool to adapt methodologies of 
teaching. 

Researchers as Acevedo et al. (2015) reported that the 
most representative style was reflective learning style, 
predominant with 31.9% of men and 36.1% of women in 
this category. There were no significant gender  
differences (p> 0.05), however in men was direct 
correlation between reflective and pragmatic. In research 
conducted by Alonso et al. (2012) and Shinnick and Woo 
(2015) reflective students assimilate better when they 
look closely, work at your own pace, investigate and 
make detailed analysis. However these students have a 
hard time learning when they do not have enough data to 
process information and when they have to perform work 
superficially (Sepúlveda-Carreño et al., 2011; Waes et 
al., 2014). While pragmatists students learn best when 
they have immediate experience of applying what they  

 
 
 
 
have learned, to experiment, develop action plans with 
clear results, give directions, and dealing with experts 
who are able to do things for themselves (Bahamón et 
al., 2013; Giuliano et al., 2014). This kind of students 
have a hard time learning when I learned perceive that 
has no practical application in reality. 

These results support to some extent the findings of 
Safarin et al. (2013) who reported a trend toward the 
reflective profile in Malaysian students enrolled in races 
with experimental and empirical-analytic training as 
Engineering. This also coincides with the findings of Solis 
and Arcudia (2010) according to which the strong 
component of engineering students is possibly the ability 
to assimilate as much information, abstract concepts and 
general patterns applying to them objectively, that is 
show a more reflective trend - pragmatic. Furthermore, 
Ortíz (2013) reported prevalence of pragmatic style, in 
engineering students in Mexico. Which stipulates that 
university students in Engineering are usually more 
thorough and patients than other undergraduates. 
 
 
Conclusion 
 
Students of first semester exhibited a notorious 
preference over active, theoretical, visual and auditory 
learning styles, with a direct and highly significant 
relationship between them (p<0.05). On the other hand, 
tenth semester students evidenced a high predilection 
over reflexive, pragmatic, literacy and kinesthetic learning 
styles, with a positive and highly significant correlation. 
No statistically significant differences were observed by 
gender (p>0.05).The identification of the predominant 
learning styles of the students represents a powerful tool 
that helps adapt the teaching methodologies of the 
instructor. At the same time it allows the design of more 
appropriate evaluation methods to test progress and 
academic performance of the students. 
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