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Abstract 
In contrast with more traditional teaching methods, based on the so-called master class, the use of 
other models has been generalized in Higher Education, with the purpose of adapting the teaching-
learning process so that the teacher acts more as a support and guide, and the student becomes the 
protagonist of their own learning. 

One such model, Flipped Learning (FL), also called Flip Teaching or Flipped Classroom, has been 
used successfully in both qualitative and quantitative subjects. One of the characteristics of this model 
is the use of resources that allow students to acquire knowledge necessary to perform activities within 
it outside the classroom, as well as to obtain feedback on their progress. Among these resources, 
some remarkable ones are those of an audio-visual nature and the so-called Audience Response 
Systems (ARS). In addition to assessing the impact that their use may have on the students’ academic 
performance, it is also worth evaluating their perception of the use of these tools in their learning 
process, if that perception depends on certain factors (motivation, pre-university studies, gender…), 
etc. This is because, by knowing the impact of these resources in students with a certain profile, the 
faculty would have relevant information to better schedule the activities to be carried out and tools to 
make use of. 

In an attempt to answer the questions raised, the present work reflects the results obtained from 
assessing of students’ perception of these tools for the teaching/assimilation of a quantitative subject 
of a degree imparted by the University of Valencia. To collect the required data a questionnaire was 
prepared in which they were asked for information related to the subject in question, as well as 
questions of a personal nature (pre-university studies, if the center where said studies were conducted 
was private or public, motivation to access the degree...).  
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1 INTRODUCTION   
In recent years, pedagogical models, used in Higher Education, have undergone a major change as a 
result of the decrease in the presence of students in the classroom and, above all, the change of roles 
of teachers and students in the teaching-learning process. One of the most used models is Flipped 
Learning, also called Flipped Classroom or inverted class [1, 2], which is mainly characterized by the 
use of audiovisual resources and Audience Response Systems (ARS) that allow students to acquire 
knowledge needed outside the classroom for proper development within it, as well as getting 
immediate feedback about whether the concepts have been assimilated correctly. Although there are 
multiple ARSs that can be used, one of the most effective ones has been Clickers [3, 4, 5], while the 
audiovisual resources used are usually videos that either the teaching team itself elaborates or they 
are fruit of a filtering, aggregation and / or curing process [6, 7, 8]. 

On the other hand, most of the research focuses on the impact that the use of these ICTs has on the 
academic performance of students and on the identification of factors that positively influence it [9, 10, 
11, 12]. Thus, the work presented aims to cover a less frequent approach in this type of analysis: to 
know how students perceive the use of these ICTs in their learning process and identify which factors 
mark significant differences in that perception, attending to the different levels of the factors 
considered. 

The data used is provided by the students of the degree in Finance and Accounting, offered by the 
University of Valencia, through an ad-hoc questionnaire, in which they were asked, among other 
questions, to value (from zero to ten) both the use of the videos and that of the Clickers. In addition, 
potentially influential factors have been considered: "Previous studies" (at three levels, "High School in 
Social Sciences", "Vocational Training" and "Other"); "Gender" (at two levels: man and woman); 
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"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). 

2 METHODOLOGY 
The methodology used will be descriptive and inferential. A first exploratory analysis will identify if 
there are differences in the perceptions of the students according to their previous studies, gender, 
regime center provenance and their motivation. This will be done using: 

• Reduction measures; broken down into three blocks 
o Measures of central tendency  
o Dispersion measures: absolute (standard deviation) and relative (Pearson variation 

coefficient) 
o Measurements of form (standardized bias and standardized kurtosis). 

• Chart Box Wiskher for each of the levels of the factors considered. 

Regarding the inferential analysis, given the nature of the data, the test of paired samples will be used 
in order to verify the significance or otherwise of the detected differences. 

3 RESULTS 
This section includes the results obtained when carrying out, in a combined manner, the exploratory 
and inferential analysis mentioned in the previous section on the variable: 

d= Clickers rating - evaluation of videos 

Note that a positive mean value of "d" will imply that, on average, Clickers have scored higher than 
videos, while if the average value was negative, the conclusion would be the opposite. 

Finally, indicate that the results will be presented in a disaggregated manner, taking into account each 
one of the factors considered as potentially discriminating. 

3.1 According to the Previous studies 
The data contained in Table 1, corresponding to the measures of reduction of the variable "d": 

Table 1. Reduction measures. 

 Others Vocational Training High School in Social 
Sciences 

Average -1,0 0 -0,75 

Typical dev. 1,8708 0,8944 1,2817 

Pearson V.C. 187,08% 0 % 170,89% 

Minimum -4,0 -1,0 -3,0 

Maximum 1,0 1,0 1,0 

Standardized bias -1,0456 0 -0,7050 

Standardized kurtosis 0,9129 -0,9375 -0,0122 

Show that: 

• Students whose pre-university studies are "higher school in social sciences" (HSSS) or "other" 
give higher score, on average, to the videos than the clickers, with the widest gap 
corresponding to students for the "other" segment (-1 vs. -0.75), while those who come from 
vocational training (VT) value equally both ICTs, on average. 

• The highest absolute value of d is given by "other" (-4), that is, there are students who have 
studied other types of studies that value the videos 4 points above Clickers. On the other hand, 
the most unfortunate case for videos, in the case of students from H.S.S.S., is when some of 
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them values videos 1 point below the Clickers. Finally, the group formed by the students from 
V.T. is the one that shows the minimum observed differences in the scores to both tools, on 
average, since in the extreme cases (maximum and minimum differences) they value one of the 
tools one point above the other, in the corresponding direction. It seems, therefore, that of the 
three clusters considered: "other", V.T and H.S.S.S., the first ("other") is the one that best 
evaluates the videos compared to the Clickers. 

These conclusions are corroborated by the Box Whisker chart (figure 1), through which the existence 
of anomalous data is also ruled out. 

 
Figure 1. d value according to previous studies. 

In order to analyze the significance of the different scores awarded to the two ICTs, a simple test of 
paired samples is performed for each cluster, obtaining the results of tables 2 to 4 

Table 2. Test of paired samples according to previous studies=other. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -1 1,8708 -1,1952 0,298 

Table 3. Test of paired samples according to previous studies=vocational training. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d 0 0,8944 0 1 

Table 4. Test of paired samples according to previous studies= high school in social sciences. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -0,75 1,2817 -1,655 0,142 

From his observation it is deduced that although the observed differences are not significant, being 
able to assume that d = 0 in the three cases, the non-rejection of the hypothesis of equality in the 
scores is made more strongly in the case of V.T. 
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3.2 According to the Gender 
The position measurements of the variable "d", in this case, are shown in table 5 

Table 5. Reduction measures. 

 Men Women 

Average -0,5 -0,5833 

Typical dev. 0,5774 1,1645 

Pearson V.C. 115,47% 199,63% 

Minimum -1,0 -3,0 

Maximum 0 1,0 

Standardized bias 0 -0,8318 

Standardized kurtosis -2,4495 0,2558 

They allow concluding that: 

• All students, regardless of their gender, score on average the videos better than Clickers, the 
gap being higher in women than in men (-0.5833 vs. -0.5), although the dispersion is higher in 
women than in men, taking into account Pearson's variation coefficient. 

• The highest absolute value for variable d occurs in women (-3), that is, at least one woman 
valued the videos 3 points higher than the clickers, whereas, for men, the most unfortunate 
case for videos is when some of them value them just as much as clickers. It seems, then, that 
of the two clusters considered in terms of the gender factor: "men" and "women", the second 
one is the one that values the videos the best when compared to Clickers.  

The Box Wiskher chart (figure 2) supports the conclusions obtained. 

 
Figure 2. d value according to the gender. 

In order to study the significance of the different scores given to both tools, a simple test of paired 
samples is performed for each cluster, obtaining the results of tables 6 and 7 
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Table 6. Test of paired samples according to the gender=man. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -0,5 0,5774 -1,7321 0,1812 

Table 7. Test of paired samples according to the gender=woman. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -0,5833 1,1645 -1,7353 0,1106 

Considering the P.value contained in both, it can be assumed that d = 0 in both cases, rejecting the 
hypothesis of equality in scores with a similar strength for both men and women. 

3.3 According to the regime center provenance  
Following a similar scheme to the two previous factors, the descriptive analysis (table 8 and figure 3) 
is completed with the inferential analysis (tables 9 and 10). 

Table 8. Reduction measures. 

 Private Public 

Average -1,1667 -0,2727 

Typical dev. 1,9408 1,0091 

Pearson V.C. 166,35% 369,99% 

Minimum -4,0 -2,0 

Maximum 1,0 1,0 

Standardized bias -0,6384 -0,0719 

Standardized kurtosis -0,6214 -0,6768 

 
Figure 3. d value according to the regime center provenance. 

From the first it follows that: 

• Regardless of whether the center where the student studied pre-university studies was private 
or public, the videos have received a higher rating than the clickers, with the gap being higher in 
the case of those who studied in a private center (-1.1667 vs. -0.2727), but the dispersion is 
greater for students coming from a public center, according to the Pearson variation coefficient. 
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• The highest absolute value of variable d occurs for students who come from a private center 
(cluster "private"), with students belonging to this group rating the videos 4 points above 
Clickers. In the "public" cluster (students who come from a public center) the most unfortunate 
case for videos is when some student values them 1 point below the Clickers. In summary, it 
seems that students from the cluster "private" tend to value videos better than clickers. 

From the second analysis (test of paired samples): 

Table 9. Test of paired samples according to the regime center provenance= private. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d .1,1667 1,9408 -1,4725 0,2 

Table 10. Test of paired samples according to the regime center provenance= public. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -0,2727 1,0091 -0,8964 0,3911 

It is concluded that the hypothesis that d = 0 for both clusters is acceptable, that is, no significant 
difference is detected between the valuations neither for those coming from private centers nor for 
those coming from public. 

3.4 According to the motivation 
From the descriptive analysis (table 11 and figure 4) 

Table 11. Reduction measures. 

 NON YES 
Average -1,0 -0,2308 

Typical dev. 1,9149 0,9268 

Pearson V.C. 191,49% 401,62% 

Minimum -4,0 -2,0 

Maximum 1,0 1,0 

Standardized bias -0,6461 -0,3103 

Standardized kurtosis -0,4794 -0,4016 

 
Figure 4. d value according to the motivation. 
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The following conclusions are obtained: 

• Regardless of whether the degree taken was their first choice (cluster "YES") or not (cluster 
"NON") students value the videos better than the clickers, on average, being the upper gap in 
those who did not choose the degree as their first option (-1 versus -0.2308), and also the 
dispersion is smaller in "NON", according to the Pearson variation coefficient. 

• The highest absolute value of d is given in NON (-4), that is, there have been students from the 
NON cluster who rated the videos 4 points above clickers, while for the Cluster "YES" the most 
unfortunate case for videos has occurred when a student has valued them 1 point below the 
clickers. It seems, therefore, that of the two clusters considered: "NON" and "YES", the first one 
is the one that best values the videos in front of the Clickers. 

From the inferential analysis (tables 12 and 13) 

Table 12. Test of paired samples according to the motivation= NON. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -1 1,9149 -1,3817 0,2163 

Table 13. Test of paired samples according to the motivation= YES. 

 Population Parameters Statistic t P-value 

 Average Typical deviation   

d -0,2308 0,9268 -0,8978 0,3870 

Taking into account the P-value, no statistically significant differences were found between the 
assessments, neither for those who selected the degree as a first option nor for those who did not. 

4 CONCLUSIONS 
One of the differentiating features of Flipped Learning is the incorporation of the so-called ICTs in the 
teaching-learning process. Thus, beyond the repercussion that this may have on academic 
performance, a question arises linked not only to the perception that higher education students may 
have about their use, but also to the possibility of identifying factors that mark differences in this 
perception, taking into account the different levels of the factors considered. 

To answer the questions raised, a questionnaire was used, which was prepared ad-hoc and in which 
information was gathered about two ICTs (teaching videos and Clickers), has been completed by 
students of a subject of a character quantitative of the degree in Finance and Accounting offered by 
the University of Valencia. 

The potentially discriminating factors that have been considered are: previous studies, gender, regime 
center provenance and motivation. The first one at three levels ("vocational training", "higher school in 
social sciences" and "other") and the rest at two ("woman" and "man" for the second factor; "private" 
and "public" for the third, "NON" and "YES" for the fourth). 

The treatment of the data obtained allows us to conclude that, although there are no statistically 
significant differences between the levels of the factors, differences between the different clusters 
defined by said levels are verified from a previous exploratory analysis. Specifically, although in 8 out 
of 9 the clusters the students have rated more positively the use of videos than Clickers, the gap in the 
scores has been higher in the clusters: "other", "woman", "private" and "NON" " That is, excluding from 
the comparison the students with previous studies "vocational training" (who value similarly both 
tools), in the rest of the cases it has been observed that the students that have studied "higher school 
in social sciences" provide a greater scoring the videos in front of the Clickers, comparing them with 
those who attended other pre-university studies. A similar conclusion is reached if "women” and “men” 
are compared in favor of the former; "Public" and "private" in favor of the second and "NON" and 
"YES" in favor of the former. 
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Thus, it is proposed to extend the study to other subjects and/or degrees, in order to corroborate these 
results and, where appropriate, take them into account in the elaboration of an educational model in 
which the profile of the students in the Classrooms of Higher Education.  
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