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Abstract 
The methodology used in the teaching-learning process in Higher Education has been subject to 
revision by teachers in recent years, as a consequence of an evolving scenario in which the two 
agents involved (teachers and students) have seen their roles transformed and had to adapt to these 
changes in order to optimize their results. In this context, Information and Communication 
Technologies (ICTs) have exploded both inside and outside the classroom. Thus, the Clickers, an 
electronic voting system, is one of the ICTs that, together with the videos of academic content, are 
postulated as tools that provide good results. 

There are many researches dedicated to the evaluation of the use of this type of tools, from the point 
of view of their impact on the academic performance of students, usually measured through the 
qualification obtained by the latter, as well as by the acquisition of competences collected in the 
syllabus of the subjects. There are, however, not as many studies whose objective is to identify the 
opinion that students have of the use of ICTs. In this line, this work aims to analyze and quantify, as 
much as possible, the perception that the students have of the use of both the Clickers and the videos 
in their learning process. Special emphasis will be made on whether factors such as gender, pre-
university studies, if the center where these have been studied was private or public, or the motivation 
of the students (assessed according to the order of preference of the degree course) influence this 
perception. For this purpose, the data provided by students of a degree offered by the Universitat de 
València will be used. 

The results obtained show that some of the factors mentioned are significant. Thus, by way of 
example, the gender factor influences their perception, with male students valuing the Clickers more 
positively than female students. Furthermore, although males tend to resort to videos to a lesser 
extent than female students, they also provide higher scores when evaluating them. 
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1 INTRODUCTION  
The adaptation of the educational models, to the situation derived from the change of roles of teachers 
and students, has been accompanied by the increasingly frequent use of Information and 
Communication Technologies (ICTs). It has been proven that its use provides very good results in the 
teaching-learning process [1, 2, 3] and there are many researches that have evaluated both the 
impact of their use on academic performance, and the identification of factors that positively influence 
it [4, 5, 6, 7]. However, fewer are those that aim to analyze the perception that students have of its 
use. That is why, the objective that arises in this work is to identify what factors influence the 
perception that the student has about some of these ICTs and in what sense. The selected ICTs are 
the Clickers, an electronic voting system that, given its characteristics, makes it one of the most used 
audience response tools [8, 9, 10] and videos [11, 12]. After implementing its use in a quantitative 
subject of the degree in Finance and Accounting, offered by the University of Valencia, an ad-hoc 
questionnaire has been prepared to obtain the opinion of the students. Two questions in this 
questionnaire grade both tools on a scale ranging from zero to ten. Thus, to achieve the proposed 
objective, an exploratory analysis of the data obtained through the survey carried out is proposed, 
where the potentially influential factors that have been considered are four. Specifically: "Previous 
studies" (at three levels, "High School in Social Sciences", "Vocational Training" and "Other"); 
"Gender" (at two levels: man and woman); "Regime center provenance" (at two levels: public center 
and private center) and "motivation" (at two levels: NON, if the degree course was not their first option 
to enter university studies and "YES", otherwise). 
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2 METHODOLOGY 
As in any exploratory analysis, the methodology used will be descriptive. Specifically, use will be made 
of the most relevant position measurements in this type of analysis (position measurements, 
dispersion measures...) as well as some graphic representation that corroborates the deduction from 
the obtaining of said measures. In this case, the Box Whisker diagram has been chosen since it also 
facilitates the analysis of the situation in each of the levels of the factors considered, as well as the 
detection of anomalous points. 

3 RESULTS 
In this section the results obtained for each factor (Previous studies, Gender, Regime Center 
Provenance and Motivation) are presented following the following expository scheme: 

• The tables containing the different position measurements (average, typical deviation,...) 
corresponding to the assessment that the students have provided to the use of Clickers and 
videos will be shown. They will serve to detect the potential existence of differences in the 
perception that the students may have about the use of both tools, taking into account the 
different levels of the factors. 

• These tables are complemented with the Box Whisker chart for each case. 

With this, it will be possible to detect the existence or not of factors that influence the perception of the 
use of ICTs, and in what sense. 

3.1 According to the Previous studies 
The data contained in table 1 (corresponding to the measures to reduce the valuation of Clickers) 

Table 1. Reduction measures. 

 Others Vocational Training High School in Social 
Sciences 

Average 8 8,1667 7,875 

Typical dev. 1,4142 0,4083 2,5878 

Pearson V.C. 0,1768 0,04999 0,3286 

Median 9 8 8,5 

Mode 9 8 8 

Minimum 6 8 2 

Maximum 9 9 10 

Show that: 

• Students whose pre-university studies are "vocational training" (VT) grade, on average, better 
Clickers (8,1667) than those who studied "higher school in social sciences" (HSSS) or another 
degree ("other"), being the second ones that value them worse (7,875). However, taking into 
account the value of the Pearson coefficient of variation, those of H.S.S.S. are the ones with 
less dispersion in their valuations, followed by "Other" and V.T. 

• Students who studied H.S.S.S. are the ones that assign the highest score (10 against a 9 in the 
other two cases), but also the minimum (2 versus 6 from "other" and 8 from V.T.). 
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Figure 1. Assessment of Clickers according to previous studies. 

These conclusions are corroborated from the observation of the Box Whisker chart (Figure 1) in which, 
in addition, there is anomalous data corresponding to a student from H.S.S.S. that graded the Clickers 
with a 2. 

On the other hand, Table 2 and Figure 2 correspond to a similar study for the evaluation provided to 
the videos, taking into account the previous studies factor. 

Table 2. Reduction measures. 

 Others Vocational Training High School in Social 
Sciences 

Average 9 8,1667 8,625 

Typical dev. 1 1,1690 2,0659 

Pearson V.C. 0,1111 0,1431 0,2395 

Median 9 8 9,5 

Mode 8 7 10 

Minimum 8 7 4 

Maximum 10 10 10 

 
Figure 2. Assessment Videos according to previous studies. 

Leading to the following conclusions: 

• Students whose previous studies are "other" are those who grade, on average, better videos 
(9), while those who grade videos worse come from H.S.S.S. (8.1667). Regarding the 
representativeness of said average values, these are more representative for the group of 
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students than course H.S.S.S., with a lower coefficient of variation of Pearson, and the least 
representative corresponds to those who studied V.T, being the highest V.C. Pearson. 

• The maximum score is the maximum possible (10) in all three cases, but the minimum is lower 
in H.S.S.S. with a 4 (against 8 of "other" and 7 of V.T.). 

• The existence of an anomalous data corresponding to a student from H.S.S.S. who rated the 
videos with a 4. 

3.2 According to the Gender 
Tables 3 and 4 as well as figures 3 and 4, corresponding to the assessment provided to Clickers and 
videos, taking into account the gender factor 

Table 3. Reduction measures. 

 Men Women 

Average 8,75 7,8333 

Typical dev. 0,9574 2,0375 

Pearson V.C. 0,1094 0,2601 

Median 8,5 8 

Mode 8 8 

Minimum 8 2 

Maximum 10 10 

 
Figure 3. Assessment Clickers according to the gender. 

Table 4. Reduction measures. 

 Men Women 

Average 9,25 8,4167 

Typical dev. 0,9574 1,7299 

Pearson V.C. 0,1035 0,2055 

Median 9,5 8,5 

Mode 10 10 

Minimum 8 4 

Maximum 10 10 
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Figure 4. Assessment Videos according to the gender. 

Show that: 

• In the case of Clickers: male students score Clickers better than female students, on average 
(8.75 vs. 7.8333), and the dispersion is lower, based on the Pearson variation coefficient. In 
addition, the maximum score coincides in both cases (10) although the minimum is higher in the 
case of male students (8 versus 2). 

• In the case of videos: male students score the videos better than female students, on average 
(9.25 vs. 8.4167), and also the dispersion is smaller, based on the Pearson variation coefficient. 
Regarding the maximum score, it coincides in both cases (10) although the minimum is higher 
in male students (8) than in female students (4). 

3.3 According to the regime center provenance  
From Tables 5 and 6 as well as Figures 5 and y 6, corresponding to the grades given to Clickers and 
videos, according to the regime center provenance 

Table 5. Reduction measures. 

 Private Public 

Average 7,8333 8 

Typical dev. 1,1691 2,1909 

Pearson V.C. 0,1492 0,2739 

Median 8 8 

Mode 9 8 

Minimum 6 2 

Maximum 9 10 

 
Figure 5. Assessment Clickers according to the regime center provenance. 
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Table 6. Reduction measures. 

 Private Public 

Average 9 8,2727 

Typical dev. 1,2649 1,7373 

Pearson V.C. 0,1405 0,21 

Median 9,5 8 

Mode 10 8 

Minimum 7 4 

Maximum 10 10 

 
Figure 6. Assessment Videos according to the regime center provenance. 

The following conclusions are obtained: 

• In the case of Clickers: students with pre-university studies completed in a public center score 
Clickers better than those from private schools, on average (8 versus 7.8333), the dispersion of 
which is greater, attending to the Pearson variation coefficient. The maximum score is higher for 
those from public schools (10 versus 9), while those from private schools assign a higher 
minimum score (6 versus 2). 

• In the case of videos: those from private centers score videos the best, on average (9 vs. 
8.2727), and also show less dispersion. Regarding the maximum and minimum scores, the 
maximum coincides in both cases (10) and the minimum is greater in the case of private centers 
(7 versus 4). 

3.4 According to the motivation 
Tables 7 and 8 as well as Figures 7 and 8, corresponding to the assessment provided to Clickers and 
videos, taking into account the motivation factor 

Table 7. Reduction measures. 

 Non Yes 

Average 8 8 

Typical dev. 1,2910 1,9579 

Pearson V.C. 0,1614 0,2447 

Median 9 8 

Mode 9 8 

Minimum 6 2 

Maximum 9 10 
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Figure 7. Assessment Clickers according to the motivation. 

Table 8. Reduction measures. 

 Non Yes 

Average 9 8,2308 

Typical dev. 1 1,7394 

Pearson V.C. 0,1111 0,2113 

Median 9 8 

Mode 10 10 

Minimum 8 4 

Maximum 10 10 

 
Figure 8. Assessment Videos according to the motivation. 

Show that: 

• In the case of Clickers: both, the least (NON) and the most motivated (YES) score Clickers 
equally, on average (8), and the dispersion of the former (NON) is lower, based on the value of 
the Pearson variation coefficient. In addition, the maximum score is higher for the more 
motivated (10 versus 9), while the less motivated assign a higher minimum score (6 versus 2). 

• In the case of videos: the least motivated (NON) score videos better, on average (9 vs. 8.2308) 
and the dispersion of their scores is also lower. Regarding the assigned score, this is maximum 
(10) in both cases, although the least motivated assign a higher minimum score (8 versus 4). 
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4 CONCLUSIONS 
In order to identify which factors can make a difference in the perception of the students of the use of 
ICTs in their learning process, an ad-hoc questionnaire has been prepared and completed by the 
students of the degree in Finance and Accounting offered by the University of València. 

The exploratory analysis of the data obtained, corresponding to the assessments that the student 
gives to two of these ICTs (Clickers and videos) allows us to conclude that the factors Previous 
studies, gender, regime center provenance and motivation influence in the following sense: 

• Students whose pre-university studies are "vocational training" (V.T) are the ones who best 
score Clickers, on average, although the highest score (10) is assigned by those among the 
ones who study "higher school in social sciences" (H.S.S.S.). Regarding the evaluation given to 
the videos, the maximum average value corresponds to the students with other studies 
("other"). 

• Male students rate Clickers and videos better than female students, on average, and although 
both provide the maximum score (10) to the two ICTs, it is the male students who best value 
both tools, assigning them at least 8. 

• Taking into account the factor center provenance, students with pre-university studies taken in a 
public center score Clickers better than those from private schools, on average, with the 
opposite being true in the case of videos. 

• If the motivation of the students is taken into account, those who did not choose the degree they 
are taking as a first option (NON) and those who did (YES) score Clickers the same, on average 
(8), and the less motivated (NON) score videos better , on average (9 versus 8.2308). 

That is, a first exploratory analysis indicates that Clickers are better graded by students who have 
attended V.T., whose regime center provenance is public and if they are male. As for the videos, these 
are better perceived by the students whose previous studies are "other" (that is, neither VT nor 
HSSS), whose regime center provenance is private, if they are female, and if they did not choose the 
degree as first option (NON). 

Thus, and in case of confirming the significance of the differences detected, it is proposed that the 
design of the educational model takes into account these results, adjusting the use of some or other 
ICTs to the student profile. 
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