
Paper—Motivation of University Students Towards the Use of Information and Communication... 

Motivation of University Students Towards the Use of 

Information and Communication Technologies and Their 

Relation to Learning Styles 

https://doi.org/10.3991/ijet.v15i15.14347 

Oscar Navarro (), Francisco Javier Sanchez-Verdejo 
Universidad de Castilla-La Mancha, Ciudad Real, Spain 

Oscar.Navarro@uclm.es 

Juana Maria Anguita 
Universidad Rey Juan Carlos, Madrid, Spain  

Angel Luis Gonzalez 
Universidad de Castilla-La Mancha, Ciudad Real, Spain  

Abstract—Motivation can influence the success of the teaching-learning  

process. The use of Information and Communication Technology (ICT) in  

Education is becoming more and more frequent. In fact, its presence is very  

engaging and may improve learning. This study is aimed at analysing the relation 

between university students' intrinsic motivation and their learning styles, where 

variables such as gender and the universities at which they study can be essential. 

For that purpose, the answers provided in both the IMI (Intrinsic Motivation  

Inventory) questionnaire and the Felder and Silverman's Learning Style  

Inventory by a sample of 272 students from two different universities have been 

taken into account. The two questionnaires were completed online, allowing  

access from any device with an internet connection. Once the data obtained was 

analysed, a high correlation among the six dimensions of the motivation  

questionnaire was observed. Said correlation does not apply to Felder and  

Silverman's test, where there is little correspondence among the eight styles in 

the inventory. A clear relation between two learning styles (Visual and  

Reflective) and intrinsic motivation is also noted. It should be highlighted that on 

examination of the variables corresponding to the university where student study 

and the latter’s gender were examined, certain differences appeared, such as the 

prevalence of some learning styles in male participants. 

Keywords—Motivation, learning style; intrinsic motivation inventory, Felder 

and Silverman's Test, ICT, University. 

1 Introduction 

Motivation is a resource that teachers have traditionally used as a natural source of 

learning and to achieve the objectives set out on the basis of students' needs. In the field 
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of education, the ultimate goal of motivation is the performance of certain activities 

because of the inherent satisfaction they produce in the student and not because of the 

consequence or the product of the performance. The participant is encouraged to act in 

a playful manner or for a personal challenge rather than due to external rewards or 

pressures [1]. Depending on the fulfilment of basic psychological needs, intrinsic  

motivation can increase and have an active influence on the performance of any  

activity, having a great impact in the field of education [2]. 

From students’ point of view, there are two types of motivation: extrinsic and  

intrinsic. At first, there may be a series of external aspects that positively affect students 

and favour an improvement in the teaching-learning process [3]. However, when the 

goals that relate to motivation are identified with learning, they imply interest on the 

part of the individual to develop and improve his/her ability. That is when you can talk 

about intrinsic motivation [4]. Therefore, it is clear that learning goals are different from  

performance or performance goals [5]. 

Vázquez and Manassero [6] delve into different aspects of motivation (such as the 

evolution of the concept, the instruments that can measure it or how to evaluate its 

dimensions) and highlight the need to understand the nature of motivation. 

The concept of learning can be approached from different points of view and, as of 

today, there is no unanimity regarding its meaning. Initially, it was related to data  

expectations and competencies [7]. According to the theory of Social-Cognitive  

Learning, motivation influences the concept of self-efficacy that individuals have of 

themselves [8]. Nowadays, causal attribution theories, for which the environment and  

personality condition behavioural goals [9], are particularly important, given that  

students currently communicate and express themselves through Information and  

Communication Technologies (ICT). Digital natives feel the need to have these media 

as part of the methodologies and access to knowledge in order to feel motivated [10]. 

Hence, the use of different devices, such as a personal computer, a tablet and even a 

mobile phone, can be identified as an intrinsic motivational factor towards learning [4]. 

This can favour the acquisition of digital skills, so the incorporation of certain computer 

applications in the classroom will favour the entire teaching-learning process [11], as 

well as the application of strategies such as learning by discovery with the use of the 

Internet or through games [12]. 

This paper aims to analyse the motivation towards the use of Information and  

Communication Technologies in university education processes. This motivation may 

be related to the way in which student access knowledge. Therefore, we will try to 

determine the correspondence that exists between intrinsic motivation, the use of  

technologies and learning styles. 

2 Theoretical Framework 

In order to understand the work that has been carried out, it is necessary to conduct 

a brief review of the different concepts and tools that have been used. The IMI  

Questionnaire (Intrinsic Motivation Inventory) [13] and the Inventory of learning styles 
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of Felder and Silverman [14] are also explained, including a description of their  

contents and main characteristics. 

2.1 Intrinsic Motivation 

Motivation is a feeling or personal state of diverse origin. It has a subjective  

character and is directly related to a person’s degree of motivation and his / her desire 

to be motivated [15]. The mechanistic paradigm was in force during the first half of the 

last century. Its description of motivation considered variables such as impulse, instinct 

and activation [16, 17]. 

This conception changed as the cognitive paradigm emerged, which states that 

 rewards can condition different motivations. In turn, it provides the motivational  

perspective of achievement and considers that said motivation is aimed at achieving 

goals. Atkinson (1976) [7] was the first to talk about this concept, although other  

authors, such as Heider (1958) [18] and later Jones and Davis (1965) [19], Kelley 

(1967) [20] and Weiner (1985) [21], also made their contributions in this regard. Their 

contributions served to lay the foundations for different theories that perceive  

motivation as a relation between expectations and the expected result. 

The need or belief of need arises from an individual’s wishes. This statement led 

Maslow [22] to develop the Motivation Theory, which established a hierarchy of the 

needs of human beings in order of ascending importance, starting from the most basic 

up to the highest level. The Theory of Need for Achievement [23] stemmed from this 

approach. Based on this theory, motivation is determined by three types of needs that 

are learned: need for power, need for achievement and need for affiliation. However, 

neither of these two authors considers other elements, such as the maturity or needs of 

the individual. 

Later authors delved into the theory of motivation-related self-determination 

[13,24,25,2]. On the basis of their work, three components are established when  

studying motivation: affective-emotional reactions, beliefs about the benefits of a  

specific task and personally perceived competence to get involved in the task [26]. 

Motivation can encourage individuals to persist with a certain activity. Depending 

on the implication, it can be extrinsic or intrinsic motivation [2]. Intrinsic motivation 

refers to the trend towards searching for news and challenges. On the other hand,  

extrinsic motivation aims to achieve a certain result for reasons other than an inherent 

satisfaction of the activity. Regarding these two types of motivation, Grant and Dweck 

[27] affirm that the achievement of certain goals positively influences an individual’s 

intrinsic motivation and performance, especially when faced with prolonged  

challenges. Likewise, McInerney, Marsh and Yeung [28] affirm that setting goals  

previously contributes to motivation being intrinsic and directing efforts towards 

achieving the desired results. In the field of education, teachers should always try to 

make motivation inherent in students in order to achieve a favourable development of 

the teaching and learning process. 

Since one of the objectives of this work focuses on the study of intrinsic motivation 

in university students, Ryan and Deci's Intrinsic Motivation Inventory (IMI) has been 

used for analysis purposes. The IMI is a multidimensional measuring instrument that 
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values participants’ subjective experience in relation to a specific activity; in this case, 

the predisposition of university students to use Information and Communication  

Technologies. The IMI questionnaire consists of six subscales. One of these subscales, 

 Interest/Enjoyment, is considered an intrinsic motivation measure per se, and is often 

taken into account more than others. Perceived Choice and Perceived Competence are 

two positive predictors of self-report and are measures of intrinsic motivational  

behaviour. Effort / Importance is an independent variable relevant to some motivational 

questions, so its use is considered relevant. Pressure/Tension is a negative predictor of 

motivation, indicating that an individual’s results should be reversed. Finally, the 

Value/Usefulness subscale assesses internalization and self-regulation regarding the  

activity that students consider valuable and useful for themselves [29]. 

This tool has been used in various research studies with students of different ages 

[30,31,32] and with teachers, just like this research study [33,34]. 

2.2 Learning Styles 

Traditionally, it has been considered that all students learn in the same way.  

However, this homogenization of the educational process has been questioned by  

different theories, among which the Theory of Multiple Intelligences [35] stands out 

with the premise there can be different styles that personalize the abilities and qualities 

of each student. Learning style is conceived as the description of some behaviours and 

attitudes that determine the preferred mode of learning [36]. Keefe (1987) [37]  

considers that the psychological, affective and cognitive characteristics of behaviour 

serve as stable indicators of how students perceive, respond and interact with the  

learning environment. There are many tests that allow you to know the different  

learning styles. Some of the best known are the Honey and Mumford model (1986) 

[38], the Rose model (1985) [39], the HBDI model (Hermann Brain Dominance) (1996) 

[40], the Gardner model (1983) [41], the Kolb model (1976) [42] and the CHAEA 

Questionnaire by Honey-Alonso [43]. Possibly, the last of those mentioned is the most 

widespread in Spanish language [44]. 

However, in the research carried out in this study, we have opted for the Felder and 

Silverman Learning Styles Inventory (The Index of Learning Styles, ILS) [14]. It is one 

of the most widespread models, consisting of forty-four items (just over half of  

Honey-Alonso's model). The Felder and Silverman model, which was applied for the 

first time at the University of North Carolina, classifies participants in four bipolar  

dimensions, which consist of two categories respectively. This way, it is possible to  

understand the manner in which information is accessed and handled [45,46]. 

According to the information that the individual prefers, a predisposition towards a 

Sensitive or Intuitive style can be shown. People who show preference for a sensitive 

mode request an explanation, even if brief, after the examples. On the other hand,  

intuitive people primarily choose the establishment of relations and the discovery of 

different possibilities. Sensory individuals may perceive certain details or facts better, 

while intuitive individuals work faster and prefer to do the learning themselves.  

Regarding the presence of verbal language when the information is displayed, the  

Visual and Verbal dichotomy arises. For persons with a visual profile, it is easier to 
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perceive the world around them and recreate it. In addition, they prefer receiving  

information visually through images, movies, graphics, etc. On the other hand, when 

the verbal option predominates, there is a greater preference for a style with  

explanations, whether oral or written. A reflective or active learning style can also be 

presented depending on students’ attitude when processing the information. People with 

an active style apply their knowledge in the environment, in the real context. On the 

other hand, a reflective attitude allows access to information in a cognitive manner, 

favouring reasoning. Finally, depending on the organization and structuring of  

information when thinking is constructed, it is possible to opt for a Sequential or Global 

mode. People with a sequential learning style have a preference for accessing to  

information in a systematic way and in a logical order. Those who learn globally have 

a more general vision and can solve problems more quickly, but without having a clear 

knowledge of the process [47]. 

3 Methods 

This study aims, first of all, to show the degree of motivation that university students 

pursuing a Master’s Degree have towards the use of Information and Communication 

Technologies, and to contrast the data obtained with each participant’s learning styles 

and check the relation between the two. With regard to the specific objectives, the  

following are proposed: 

• Know the intrinsic motivation of future teachers about the use of ICTs in their  

teaching work 

• Find out the learning style of future teachers 

• Check the correlation between intrinsic motivation towards the use of ICTs and  

learning styles 

• Confirm if there are differences in intrinsic motivation towards the use of ICTs  

according to participants’ gender 

• Check the differences in intrinsic motivation towards the use of ICTs according to 

participants’ home university 

For this purpose, the data of a sampling of students enrolled in the Master’s Program 

defined in different contexts has been taken into account. On one hand, 128 participants 

study at the Universidad de Castilla-La Mancha (Spain) and, on the other, 144 study at 

the Universidad Rey Juan Carlos (Spain). In the sample, 70 are male and 202 females. 

In the Master’s Degree studies, there is a greater predominance of women. The  

participants had to fill out two questionnaires prepared with the Google Forms tool. 

These questionnaires comprised a total of 81 questions (37 in the IMI questionnaire and 

44 in the Felder and Silverman Inventory), which were intended to distinguish the  

degree of motivation towards the students’ future work as teachers and the predominant 

learning style in the manner of accessing knowledge according to their personal  

characteristics. Both questionnaires could be completed through the Internet with a  

personal computer, a tablet or even a mobile, which facilitated and favoured students’ 

participation. 
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Fig. 1. Experimental Design 

The independent variables were gender and the university at which the students were 

enrolled in the Master’s Degree Program. Regarding the dependent variables, the six 

dimensions of the IMI questionnaire (Interest-Enjoyment, Perceived Competence,  

Effort-Importance, Pressure-Tension, Perceived Choice and Value-Usefulness) are 

considered [13]. Likewise, the student's learning style is taken into account as a  

dependent variable. In this case, mention is made of the eight styles that differentiate 

Felder and Silverman’s Inventory of Learning Styles (Active, Reflective, Sensitive,  

Intuitive, Visual, Verbal, Sequential and Global) [14]. 

Based on the questionnaires and taking into account the variables mentioned, the 

following hypotheses were established: 

• H1: There is a correlation among the subscales of the IMI questionnaire. 

• H2: There is a correlation among the participants’ learning styles. 

• H3: There is no a correlation among the subscales of the IMI questionnaire and  

learning styles. 

• H4: There are differences in intrinsic motivation for the use of participants' ICTs 

according to gender. 

• H5: There are differences in participants’ intrinsic motivation for the use of the ICTs 

according to the home university. 

• H6: There are differences in the participants’ learning styles according to gender. 

• H7: There are differences in the participants’ learning styles depending on the home 

university. 

The results of the two questionnaires administered were exported to the Statistical 

Package for the Social Sciences (SPSS) software with the intention of processing the 
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data. In order to analyse whether there is any correspondence among the different  

variables, the Pearson or Spearman correlation was used, depending on whether the 

variables are scalar or ordinal. The Chi-square test was also performed in order to assess 

whether there are significant differences in terms of gender or in terms of the university 

at which students’ study. Finally, note is made that the contrast of means through  

Student's t was used to check if there is a significant difference among the mean values 

obtained in the data collection. 

4 Results 

Based on the answers provided by the students participating in this research study, 

the relation or dependence among the different selected variables was analysed. First, 

the correlations among the six dimensions of intrinsic motivation are presented; then, 

the correlations among the eight selected learning styles; and, finally, a comparison is 

made between both types of correlation. 

Table 1.  Correlation (Pearson) among the dimensions of intrinsic motivation 

 
Interest / En-

joyment 

Perceived 

Competence 

Effort / Im-

portance 

Pressure / 

Tension 

Perceived 

Choice 

Value / Use-

fulness 

Interest / En-

joyment 

1 0.665** 0.601** -0.350** 0.204* 0.676** 

. 0.000 0.000 0.000 0.017 0.000 

Perceived 

Competence 

 1 0.569** -0.553** 0.338** 0.570** 

 . 0.000 0.000 0.000 0.000 

Effort / Im-

portance 

  1 -0.380** 0.054 0.454** 

  . 0.000 0.534 0.000 

Pressure / Ten-

sion 

   1 0.107 -0.181* 

   . 0.215 0.035 

Perceived 

Choice 

    1 0.323** 

    . 0.000 

Value / Useful-

ness 

     1 

     . 

** Correlation is significant at the level 0.01 (bilateral). 

* Correlation is significant at the level 0.05 (bilateral). 

Table 1 shows that there is a high correlation among almost all variables, with the 

exception of Perceived Choice in relation to Effort/Importance, on the one hand, and 

Pressure/Tension, on the other. In addition, the correlation coefficient is significant at 

the 0.01 level in almost all cases, which indicates that the correlation in question is very 

strong. Furthermore, as expected, the variable Pressure/Tension always has negative 

values, implying that a high value in this dimension corresponds to low values in all 

others. As these are quantitative variables, Pearson's correlation was. 
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Table 2.  Correlation (Spearman) among the learning styles 

 Active Reflexive Sensitive Intuitive Visual Verbal Sequential Global 

Active 
1 -0.115 -0.117 0.047 0.008 -0.154 0.026 -0.142 

. 0.183 0.175 0.585 0.926 0.074 0.760 0.100 

Reflexive 
 1 -0.169* 0.386** 0.031 -0.041 -0.119 -0.037 

 . 0.049 0.000 0.718 0.639 0.169 0.666 

Sensitive 
  1 -0.209* 0.255** -0.123 0.022 0.011 

  . 0.015 0.003 0.154 0.798 0.902 

Intuitive 
   1 -0.044 -0.050 0.177* -0.046 

   . 0.615 0.563 0.039 0.594 

Visual 
    1 -0.225** -0.187* -0.046 

    . 0.008 0.029 0.595 

Verbal 
     1 -0.031 -0.050 

     . 0.721 0.563 

Sequential 
      1 -0.146 

      . 0.089 

Global 
       1 

        

** Correlation is significant at the level 0.01 (bilateral). 

* Correlation is significant at the level 0.05 (bilateral). 

With regard to learning styles, a relation can only be seen in a small number of cases. 

Table 2 uses Spearman's correlation coefficient, a common statistic to analyse ordinal 

variables. Some results are predictable, such as the negative correlation between the 

Visual and Verbal learning styles, since these are two antagonistic variables. It should 

be noted that the level of significance is very high -0.225 (p = 0.008), below 0.01. As 

in the previous case, there is an expected value, namely the negative value between the 

Sensitive and Intuitive learning styles, where Spearman's Rho values of -0.209  

(p = 0.015) have been found. In this case, the level of significance is lower than in the  

previous one, whose value was 0.05. The same occurs in the other two cases of negative 

correlation. The Visual learning style is also opposed to the Sequential style, with  

values of -0.187 (p = 0.029), and the Reflective and Sensitive styles with values  

of -0.169 (p = 0.049). For all these cases, a high value in one of the variables implies a 

low value in the other. Thus, the presence of a Visual learning style in students implies 

the absence of Verbal and Sequential styles. 

There are three cases in which the correlation is positive: when the values are high 

or low in one specific variable, they are also high in another. Thus, when the student's 

learning style is Reflective, it is also Intuitive. This correspondence has a value of 0.386 

(p < 0.001), with a very high level of significance, less than 0.01. As before, a  

correlation is obtained with a high level of significance (< 0.01) between the Visual and 

Sensitive learning styles, with a value of 0.255 (p = 0.003). Finally, there is also a  

positive correspondence between Sequential and Intuitive learning styles, with a value 

of 0.177 (p = 0.039), although in this case the significance level is only 0.05. 
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Table 3.  Correlation among intrinsic motivation dimensions and the learning styles 

 Active Reflexive Sensitive Intuitive Visual Verbal Sequential Global 

Interest / En-

joyment 

-0.005 0.211* -0.012 0.104 0.435** -0.221** -0.023 0.044 

0.954 0.014 0.887 0.227 0.000 0.010 0.794 0.608 

Perceived 

Competence 

0.016 0.200* -0.038 0.106 0.423** -0.156 -0.122 -0.139 

0.857 0.020 0.657 0.219 0.000 0.069 0.157 0.107 

Effort / Im-

portance 

0.045 0.198* -0.009 0.072 0.355** -0.057 -0.077 -0.202* 

0.607 0.021 0.913 0.408 0.000 0.509 0.371 0.018 

Pressure / 

Tension 

-0.021 -0.200* -0.012 0.099 -0.269** 0.038 0.042 0.087 

0.809 0.019 0.894 0.252 0.002 0.658 0.625 0.316 

Perceived 

Choice  

0.080 -0.153 -0.018 -0.102 0.215* -0.026 -0.049 -0.057 

0.355 0.074 0.839 0.235 0.012 0.761 0.573 0.513 

Value / Use-

fulness 

0.134 0.029 0.060 0.095 0.287** -0.153 -0.039 0.040 

0.120 0.739 0.491 0.271 0.001 0.076 0.651 0.643 

** Correlation is significant at the level 0.01 (bilateral). 

* Correlation is significant at the level 0.05 (bilateral). 

Table 3 shows the relation between intrinsic motivation towards the use of ICT and 

student learning styles. There is no clear correlation with the dimensions of the IMI 

questionnaire used. However, two of the styles considered show a clear correspondence 

with motivation. 

The first of these is the Reflective learning style, which correlates with four of the 

dimensions of the IMI questionnaire: Interest/Enjoyment, Perceived Competence,  

Effort / Importance and Pressure/Tension. The first three variables have a positive  

correlation with values of 0.211 (p = 0.014), 0.200 (p = 0.02) and 0.198 (p = 0.021), 

respectively. In all cases a level of significance below 0.05 is obtained. This means that 

the greater the preference for reflective learning style by students in these three  

dimensions, the greater the intrinsic motivation. However, it also correlates negatively 

with regard to the Pressure / Tension dimension, with a value of -0.200 (p = 0.019). As 

in Table 1, this result was expected since the Pressure/Tension dimension is inverse to 

the other intrinsic motivation dimensions. In virtually all cases, a fairly high level of 

significance is maintained at 0.01. The level of significance is 0.05 only in the  

perception of choice. 

But the learning style that most correlates with the dimensions of the IMI  

questionnaire is Visual, specifically with the six and with a level of significance in  

virtually all cases of 0.01. For the dimensions Interest/Enjoyment, Perceived  

Competition, Effort/Importance, Perceived Choice and Value/Usefulness, the positive  

correlation has values of 0.435 (p < 0.001), 0.423 (p < 0.001), 0.355 (p < 0.001), 0.215 

(p = 0.012) and 0.287 (p = 0.001). In all these cases, when students show a greater 

preference for learning with a Visual style, they also have a greater intrinsic motivation 

towards the use of ICT. As in the previous case, it also correlates negatively with the 

Pressure / Tension dimension, with a value of -0.269 (p = 0.002), which confirms this 

trend.  

Finally, it should be noted that two negative correlations are obtained between the 

Verbal learning style and the Interest/Enjoyment dimension with a value of -0.221  
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(p = 0.01), and between the Global learning style and the Effort/Importance dimension, 

with a value of -0.202 (p = 0.018). Therefore, in both cases a high value in the learning 

style implies a low value of the intrinsic motivation dimension or vice versa. 

Additionally, other variables were taken into account when analysing the data. In the 

first place, the existence of differences according to the university at which the students 

have studied (Universidad de Castilla-La Mancha or Universidad Rey Juan Carlos) was 

analysed. 

Taking into account the university, no significant difference was observed regarding 

student learning styles. Therefore, regardless of the institution at in which students’ 

study, similar results are obtained. 

 

URJC = Universidad Rey Juan Carlos  

UCLM = Universidad de Castilla-La Mancha 

Fig. 2. Dimensions of motivation according to University 

On the other hand, Figure 2 shows that there are some differences in the intrinsic 

motivation dimensions analysed. In general, equality predominates, with slight  

differences in half of them. Once the statistical analysis has been carried out to check 

if there are discrepancies among the means of the corresponding scores, only significant 

differences can be seen in the Choice perception of the IMI questionnaire, with a value 

of t = 2.066 and p = 0.041. The level of significance is 0.05, which indicates that  

students of the Universidad de Castilla-La Mancha can be considered to have a greater 

Perceived Choice when using ICT. 

However, if what is taken into account is students’ gender, the differences observed 

in both questionnaires are greater. 

Interest / Enjoyment

Perceived Competence

Effort / Importance

Pressure / Tension

Perceived Choice

Value / Usefulness

URJC

UCLM
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Fig. 3. Dimensions of motivation according to gender 

Figure 3 shows the existence of differences in most cases. When performing the  

statistical analysis, there are no significant differences in the variables corresponding 

to Value/Usefulness and Perceived Choice. Therefore, the values of both genders are 

considered similar. However, in the other cases, when performing the contrast of means 

with Student's t, the opposite occurs. In three of the variables, Effort / Importance,  

Perceived Choice and Interest/Enjoyment, values of t = 3.252 (p = 0.002), 2.054  

(p = 0.046) and 2.883 (p = 0.006) are obtained, respectively. Furthermore, in all three 

cases boys’ value is greater than girls’, which indicates that they are more motivated in 

learning through ICTs. 

Differences are also observed in the variable Pressure/Tension, where the value of 

Student's t is equal to -2.406 (p = 0.020). Although girls obtain a greater value in this 

variable, since it is (as in the previous case) an inverse dimension, the motivation for 

learning through ICTs is greater in boys. 

Finally, the differences found among the different learning styles of students based 

on gender were analysed. 

 

Fig. 4. Learning styles according to gender 

Interest / Enjoyment

Perceived Competence

Effort / Importance

Pressure / Tension

Perceived Choice

Value / Usefulness

Girls

Boys

Boys Girls Boys Girls Boys Girls Boys Girls

ACTIVE REFLEXIVE VISUAL GLOBAL

Strong

Moderate

Balanced
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Figure 4 shows that the Active style is more present in boys, especially when the 

preference towards this modality is Strong. In this case, it has a value of 17.495 and an 

asymptotic (bilateral) significance of < 0.001. That is, boys have an active learning style 

greater than girls, with a significance level of 0.01. 

A similar trend towards reflexive learning is also seen in Figure 4, as in the previous 

case. There is a greater presence of this style in boys, although only moderately. In girls, 

this learning style is totally non-existent. When performing the statistical analysis, a 

Chi-square value of 12.364 and an asymptotic (bilateral) significance of < 0.001 are 

always obtained. As in the Active style, boys have a reflexive learning that is greater 

than girls’, with a significance level of 0.01. 

Of the different styles that the Felder and Silverman Inventory analyses, there is one 

that is directly related to motivation towards the use of ICT, namely visual learning. As 

in the previous cases, in this one the boys have a greater tendency towards the Strong 

preference, with values that are almost in the middle. When performing the statistical 

analysis, a Chi-square value of 8.259 and an asymptotic (bilateral) significance of 0.016 

are obtained. Hence, in the sample analysed, the male gender has a greater  

predisposition towards the style of Visual learning, with a level of significance of 0.05. 

Finally, the Global style is presented. In this case, it is also the boys who show a 

higher preference rate. When performing the statistical calculation, a Chi-square value 

of 7.344 and an asymptotic (bilateral) significance of 0.025 is obtained. There is a 

greater predisposition by the male sex towards learning with a Global style, with a  

significance level of 0.05. 

5 Conclusion and Discussion 

The final part of this study consisted, on one hand, in contrasting the analysed data 

with the hypotheses formulated and, on the other, establishing the main conclusions 

obtained regarding the learning styles of the sample under examination and their  

preferences in relation to the learning style with which they identify most. 

First, the relationships among the different variables of the two instruments used will 

be discussed. The dimensions of the IMI questionnaire have a high correlation, which 

implies that they all have a clear correspondence with each other. Therefore, it is  

possible to claim that the H1 hypothesis, which states that there is a correlation among 

the six subscales of the IMI questionnaire, is fulfilled, as proven in practically all the 

cases analysed. Regarding Felder and Silverman’s inventory, it should be noted that 

there is no clear correlation among their eight learning styles. In some cases, this  

correspondence exists, but in many others it does not. Therefore, the H2 hypothesis, 

which states that there was a correlation among the participants’ eight learning styles, 

must be partially accepted.  

Regarding the relationship among the six dimensions of the IMI questionnaire and 

the eight learning styles of the Felder and Silverman Inventory, it should be noted that 

in most cases there is no clear relationship among these variables. However, there are 

two learning styles in which an evident correspondence is established with motivation, 

namely the Visual (totally) and the Reflective (in four of the six variables).  
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Consequently, hypothesis H3 is partially accepted. The relationship among the  

variables that reflect a great motivation towards learning with ICT is important when 

preference is shown for a Visual style. In fact, the six intrinsic motivation variables 

correlate very strongly in virtually all cases. This fact is justified, given that for people 

who have a predisposition to perform learning visually are easily motivated by this form 

of accessing the educational process. 

The H7 hypothesis, which claimed that differences existed among the participants’ 

learning styles according to the home university variable, is rejected. Significant data 

have not appeared in any of the cases. However, when the home university is taken into 

account and related to the six dimensions of the intrinsic motivation inventory, some 

discrepancies are observed, although only one of them has statistically significant  

differences. Therefore, the H5 hypothesis is almost completely rejected as well and 

cannot be accepted. 

On the other hand, the results are very different when the participants’ gender  

variable is taken into account. In the different dimensions of motivation, discrepancies 

are seen in almost all cases. Therefore, the H4 hypothesis, which states that there are 

differences in the intrinsic motivation towards the use of ICT for participants based on 

gender, is accepted. Boys are more motivated towards learning, as opposed to girls. 

This is confirmed by four of the six variables, namely Effort/Importance, Perceived 

Competition, Interest/Enjoyment and Pressure/Tension. 

There are also differences in learning styles where, in the case of children,  

preferences always appear towards a certain way of accessing knowledge. The H6  

hypothesis, which stated that there are differences in the participants’ learning styles 

according to gender, is partially accepted. This can be verified in four of the styles 

analysed, namely Active, Reflective, Global and Visual. The latter stands out for the 

clear relationship with the motivation for learning through ICT. 

It is possible to conclude that some of these results could be expected, such as the 

clear correspondence between the dimensions of motivation and the negative  

correlations among learning styles that are opposites. In the other cases, there does not 

have to be any correspondence because each person has unique individual  

characteristics regarding his/her willingness to learn. 

At present the use of ICTs in daily activities is very common. Bearing in mind that 

a significant number of students (mainly males) prefer using a Visual type of learning, 

there is a greater predisposition towards the use of technologies. 

When the university in which students are enrolled is taken into account as a  

variable, no differences are found, and the samples must be considered to be similar 

even though the students live in different environments. However, clear differences are 

detected when participants’ gender is considered, both in respect to motivation towards 

the use of ICTs and the preference expressed for a specific type of learning. Male  

students show greater motivation towards the use of technologies in learning.  

In addition, they show a greater preference for several learning styles in comparison 

with female students, including the Visual style, which is directly related with  

motivation in the use of ICTs. This correspondence between motivation towards  

learning through technologies and the Visual style corroborate the results foreseen at 

the beginning of the research study, given that this relationship is evident.  
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Future research could focus on the application of these instruments to other different 

samples, such as students at risk of social exclusion with limited access to technologies. 

The use of another motivation questionnaire could also be considered, specifically one 

focusing on different variables to measure motivation towards the use of a specific  

device, such as a tablet or smartphone. 
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