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Abstract  
The Internet and the introduction of multimedia in the classroom allow students to experience 
situations that complement their training in a more challenging and active way. A great deal of 
progress has been made in this regard and, in recent years, several online tools have appeared as 
teaching aids. Some of these innovations are Kahoot! and Socrative, which belong to a new 
generation of Audience Response Tools (ART) linked to the utilisation of mobile devices in the 
classroom.  

If we bear in mind that one of the major concerns of university teaching staff is students' lack of 
motivation, introducing this sort of technological tools can be seen as a means to promote both their 
participation and motivation. 

On the basis of the aforementioned ideas, this study examines the effect of using these two on-line 
learning platforms (namely Kahoot! and Socrative) in different subjects of the Degrees in Business 
Administration and Finance and Accounting at a Spanish public university by comparing them in the 
academic year 2016/2017.  

The aim of this paper is threefold: firstly, to measure and assess the results obtained in terms of 
improvements in students' academic performance and motivation. Secondly, to analyse and determine 
to what extent the use of the ART, as a learning tool based on games, enables us to achieve, among 
other things: more dynamic and diverting sessions, interactive assessments of students' performance, 
higher levels of participation and subject learning in the classroom. Thirdly, to ascertain whether there 
are any significant differences between the results obtained in each of the ART employed.  

The innovative aspect of this research relies on the fact that it investigates the relevance of using new 
technologies in class to make theoretical classes more appealing to students. At the same time, it is 
also innovative in the sense that it tries to motivate students to study the subject in order to obtain a 
better final grade. 
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1 INTRODUCTION: USING SMARTPHONES IN HIGHER EDUCATION 
The technological revolution has brought the emergence of the Internet, the evolution of wireless 
connections and the daily implementation of personal electronic devices. The arrival of smartphones, 
tablets or laptops has resulted in an important qualitative leap in learning contexts which has brought 
improvements and new opportunities, but also new challenges [1]. 

The first recent concept linking learning and technology is electronic learning (e-Learning), which is 
identified as the process of teaching and learning by means of electronic devices. In the beginning, 
and perhaps due to its strong link with the Web, this type of teaching was mainly related to distance 
learning [2]. 

In recent years, the term mobile learning (m-Learning) has become commonplace in educational 
contexts. This modality can be considered the natural evolution of e-Learning, which was fostered by 
technological advances in both devices and wireless communications. A great deal of interest towards 
this discipline has arisen among the scientific and educational community from the beginning of the 
21st century. Consequently, a wide variety of definitions have been proposed in a number of 
publications [3, 4, 5]. 

m-Learning has two main particularities, which are: on the one hand, creating a strong technological 
dependence and; on the other hand,  the fact that the learning process can be carried out anywhere 
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and at any time via online and real-time interaction methods, with multimedia content and 
communication and usually with mobile devices as for example phones, PDAs or laptops.  

One of the success factors in the introduction of electronic devices into the classroom (either these 
being provided by the institution or through the Bring Your Own Device system) is having access to a 
wireless connection. In 2015, 99.8% of educational centres in Spain had access to the Internet, being 
it Wi-Fi connection in the 89% of the cases [6]. Regarding smartphones usage, they represented 87% 
of the mobile phones, a fact that positioned Spain in the first place at European level. [7]. With all this 
information, it could be assumed that using applications on smartphones for the purpose of learning 
could be a powerful ally in teaching, particularly for those students constantly using their mobile 
phones [8]. 

Previous studies have investigated the educational value and the potential of mobile devices pointing 
out that m-Learning can enhance learning motivation [9, 10, 11, 12, 13, 14], reinforce students’ 
engagement [11, 15], promote students’ autonomy, self-efficacy and authentic learning[11, 16],  and 
help students develop digital skills [13, 17]. In addition, m-Learning can contribute to the development 
of some social skills as for example spontaneity and ubiquity [18]. 

Games or applications on mobile phones have successfully been used by teachers at different 
educational levels and they are clearly present in the literature on education and learning [8]. Over the 
last decade, a great deal of effort has gone into developing interactive learning applications and their 
content in order to improve the quality of education. Audience Response Tools (ART henceforth) allow 
students to answer digitally-displayed multiple-choice questions using a remote control. Once students 
have selected their individual responses, the results are instantly displayed in a bar chart that presents 
the number of students that made each choice [19]. 

Several terms are used to describe ART, including classroom response systems, personal response 
systems, group response systems, student response systems, electronic response systems, personal 
response units, audience response systems, electronic classroom voting systems, classroom 
performance systems, wireless course feedback systems, audience response technology, electronic 
student response technology, classroom communication systems, interactive technology, electronic 
voting systems, clickers, and voting machines [20]. Those applications for Smartphones to act as ART 
have been the last incorporations. Some of these ART are: Kahoot!, Socrative, Poll Everywhere, Top 
Hat, Mentimeter, Nearpod, iclicker, Slido or Turning among others [21]. 

The range of subjects that have used ART in higher education is notable and includes accounting, 
anatomy, biology, business, communications, computer science, earth science, economics, 
engineering, environmental science, law, library instruction, marketing, math, medicine, mathematics, 
operations management, pharmacology, philosophy, physics, physiology, political science, 
programming and sociology [19, 20]. Caldwell [22] acknowledged that ART is a flexible tool limited 
only by the imagination of the instructor and the question format itself. ART has been successfully 
used in several course formats, ranging from optional tutorials to formal standard lectures, for students 
of all ages and levels of preparation. 

Most research on the benefits of using ART in the classroom has offered considerable quantitative 
and qualitative evidence indicating advantages in three parts of learning process, namely students’ 
outcomes, lectures’ atmosphere and assessment benefits. 

1) Improve student’s outcomes. Most reviews agree that “ample converging evidence” suggests that 
ART generally improved students’ outcomes, such as students’ performance (as for example exam 
scores or passing rates), students’ comprehension, attention, attendance, interaction, feedback and 
learning [20]. ART give instant feedback to both students and instructors on how well the entire class 
understands concepts [22]. Once this feedback has been provided, a teacher can alter the course of 
instruction or students can work out misconceptions via peer or classroom discussion and further 
study [19]. In addition, ART have been used in order to both reinforce student interaction and provide 
feedback to improve instruction and learning performance [23, 24]. Multiple studies have found that 
attendance does increase when ART are employed [23, 24]. 

2) Change the lectures’ atmosphere. ART tend to change the atmosphere of lectures: improving 
interest, participation, anonymity, engagement, and fun. Although typing on a smartphone screen does 
not seem very much like active engagement, instructors frequently report that students who use ART 
become more visibly active participants and are more likely to ask and answer questions [22]. 
Students can respond to ART questions without being judged by their peers or the instructor [23]. It 
allows students to provide input without fear of public humiliation and worries about other students 
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dominating the discussion. The anonymity of responding with ART guarantees a higher or total 
participation [24, 25]. By their nature, ART increase participation by allowing all students to respond to 
all questions asked by the instructor when compared to classrooms where ART were not used [23]. 
ART have targeted their aims towards affective benefits, which include greater student engagement 
during the entire class period and enjoyment [24], an increment in students’ interest and a decrease in 
students’ apathy [25]. Students become aware not only of the diversity of ideas and understanding 
within the classroom, but also of the fact that they are not alone in their confusion. In general, students 
think ART are amusing [24], and their use tends to liven up a classroom. Instructors report less 
boredom, more discussion, and improved awareness during lessons [22]. 

3) Make assessment easier. Using ART improves the process of collecting and summarizing students’ 
responses, and prevents students from copying the answers from their peers [23]. These data can be 
used later for attendance records, student tutorials, lesson planning, or educational research [22]. With 
ART, students are required to think about a question or problem and then suggest an answer. 
Formative assessment is used to determine students’ understanding of concepts without grades. This 
allows teachers to identify misconceptions and alter the course of classroom instruction. Additionally, 
this is often an exciting and helpful moment for lecturers who assumed that their students were 
following along [22]. Some evidence suggests that students like to see how well they are doing in 
comparison to their peers. ART are useful in keeping attention and breaking up lectures [22]. Finally, 
the use of ART helps instructors know the students’ level of understanding so that they can better 
explain some concepts or others to students [24]. 

Although the disadvantages of ART are minor when compared to their advantages, there are several 
affecting both instructors and students.  

First, teachers training. Even though many types of technology require a steep learning curve on the 
part of users, ART technology does not present this problem on the student side. However, it should 
be noted that the learning curve for instructors could be considerable [20]. Therefore, any project 
using ART technology must have a training period associated with it. ART are particularly effective at 
eliciting responses to questions at the lower level of Bloom’s taxonomy, where questions regarding 
facts are involved. However, designing effective ART questions at the highest levels of Bloom’s 
taxonomy requires significant creativity and time. Secondly, ART is time consuming. Most studies on 
ART use agree that when time is spent on ART activities, there is usually a decrease in content 
coverage [22, 23]. Generally, this decreased coverage is considered “more than compensated” by 
perceived improvements in student comprehension, instructor’s awareness of students’ difficulties, 
and the ability to instantly assess whether the pace of the course is appropriate [22]. 

Finally, the main disadvantages of the ART that were identified by the students are the following: 1) 
Sometimes Wi-Fi does not work properly; 2) question types are limited to multiple choice questions 
and true/false questions; 3) some students do not take voting seriously; 4) sometimes using ART can 
be distracting; and 5) voting using ART takes up class time [24]. 

2 OBJECTIVE OF THE PAPER 
The aim of this paper is threefold:  

Firstly, to measure and assess the results obtained in terms of improvements in students' academic 
performance and attendance to theoretical sessions.  

Secondly, to analyse and determine to what extent the use of ART, as learning tools based on games, 
enables us to achieve: more motivation, better atmosphere (more dynamic and diverting sessions), 
more subject learning, and more interaction with peers and teachers among other things. 

Thirdly, to ascertain whether there are any significant differences between the results obtained in each 
of the ART employed: Kahoot! and Socrative.  

3 METHODOLOGY 

3.1 Kahoot! and Socrative 
Kahoot! and Socrative are part of a new generation of ART linked to the use of mobile devices in the 
classroom and the concept of gamification (introducing games or leisure activities into educational 
dynamics). Both are free tools (App and platform) that permit: 1) mixed learning through games, which 

3441



allows teachers and students to share knowledge of what was learned in real time; 2) possibility for 
teachers to spread knowledge and evaluate what students have learned through games and creativity; 
3) Both are a response system with which questionnaires, surveys and discussions in real time can be 
created and where users compete with each other. 

Socrative was created in 2010 and promoted by Amit Maimon (School of Business Administration), an 
assistant lecturer at the Massachusetts Institute of Technology (MIT). Kahoot! was created in 2013 by 
Alf Inge Wang (Department of Computer and Information), at the Norwegian University of Science and 
Technology (NTNU). In Table 1 we can observe similarities and differences between the two ART. 

Table 1.  Comparison between ART. 

 SOCRATIVE 
www.socrative.com 

KAHOOT! 
www.getkahoot.com ART FEATURES 

Free access YES YES 
Obligation to download the app NO NO 
Doble platform: for teacher and student YES YES 
Access code ALWAYS THE SAME CHANGING 
Participant identity YES YES 
Participant anonymity YES NO 
Points out number of participants NO YES 
Downloads paper copy tests YES NO 
Downloads record with questions and individual answers  YES YES 
Limited number of questions NO NO 
Answer options  UNLIMITED 4 
Establishes answer time NO YES 
Music NO YES 
Character limit per question NO YES 
Different types of questions 3 1 
Includes images  YES YES 
Includes videos NO YES 
Immediate feedback  YES YES 
The teacher moderates question progress YES YES 
Teams created randomly YES NO 
Teams created voluntarily NO NO 
Immediate interaction with the teacher is available NO YES 
Correct answers/time ranking  NO YES 

3.2 Procedure 
This study was designed in the five steps subsequently presented:  

Subject Choice. Looking for differences between them, we have chosen two subjects taught in the 
first semester of the academic year 2016-2017 at a public university in Spain. See in Table 2 the 
differences between the two subjects. Both these subjects were taught by the same teachers as in the 
2015-2016 academic year and following the same syllabus. The only difference is the fact that in the 
previous academic year, ART were not employed in these subjects. Therefore, a comparison can be 
established regarding the influence of ART in the results obtained. 

Test Creation, Socrative/ Kahoot! sessions and Assessment. First, the lecturer prepared the 
Socrative/Kahoot! tests for each lesson and explained the methodology of this subject to the students. 
Second, there were several ARS tests and students had to answer some multiple-choice questions 
regarding the lesson they had just attended. Tests were individual and, consequently, students could 
not share the information and answers with the rest of their fellow students. The ARS application 
allowed the lecturer to know whether the students had understood the material before moving on to 
new contents. In order to increase students' motivation, and depending on their results, they could add 
a maximum of 0.5 additional points to their final grade for this subject.  
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Perceptual Measures of Students’ Performance. At the end of the semester, students filled in a 
questionnaire measuring their perception of the contribution of the ARS to motivation, learning of the 
subject and utility of using smartphones in educational contexts. Moreover, they were asked about the 
positive aspects of using smartphones as ARS, their satisfaction in this respect, and the 
appropriateness of using this methodology in the subjects they were enrolled in. 

Table 2.  Chosen Subjects Differences. 

 AE1035 FC1029 
Subject name Sales Management Analysis and Business Strategies 

Formulation 

Subject Character Optional 
1st semester 

Compulsory 
1st semester 

Degree and year Degree in Business 
Administration (4th year) 

Degree in Finance and Accounting 
(3rd year) 

ARS Applied SOCRATIVE KAHOOT! 

Teacher formation in using ARS Socrative course Self formation 

Lecturer experience in using ARS NO YES 

Students experience in ARS NO NO 

Use of ARS Individual Individual 

Number of completed tests Seven theoretical units, seven 
tests (day after theoretical 
session) 

Nine theoretical units, nine tests 
(same day of the theoretical session) 

Kind of test questions 10 multiple choice, five options, 
only one right. 

10 multiple choice, four options, only 
one right. 

ART scoring 0,5 extra point, regarding the 
grade in the test ART 

1 point if they attended the session, 
independently of the grade obtained. 

Final Students’ Performance in the Subject. At the end of the semester, we obtained three 
measures of results: 1) the individual grade of each student from the final multiple-choice exam for the 
subject; 2) the average grade obtained by each individual with the ART application; and 3) the 
proportion of class attendance by each individual during the first semester. 

Data Collection and Comparison, and Posterior Paper Elaboration for Publication in 
Conferences. With the collected data on perceptions and results, an Excel spreadsheet was 
prepared. Additionally, the SPSS program was employed in order to establish the comparison 
between the aforementioned ART. 

3.3 Sample 
The sample comprised 89 students from the 2016-2017 academic year, and 98 students from the 
2015-2016 academic year (see Table 3). The T-test was done to see the differences in the average 
grade between the two subjects and between the two academic years. No significant differences were 
noted. 

Table 3.  Sample Description. 

  Year 1516  Year 1617  

Subject 
Students 
Number Male Female GPA 

Students 
Number Male Female GPA 

AE1035 26 10 16 6.35 24 10 14 6,44 

FC1024 72 35 37 6,67 65 22 33 6.42 
Total 98 45 53 6.59 89 32 47 6,43 
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T-test to see if there were differences in the GPAs between both subjects: AE1035 t=-0.57, p=0.571; 
FC1024 t=1.629; p=0.107. The null hypothesis is not rejected. Therefore, we consider there are no 
differences in the average grade of each one of the subjects in either of the academic years. On the 
contrary, in order to compare the results obtained when using Kahoot! and Socrative, we wanted to 
discover if there were differences in the 16-17 academic year between the GPAs of both subjects (t=-
0.49; p=0.961). The null hypothesis is not rejected either, therefore a comparison between both 
subjects can be established. 

4 RESULTS 
Our first aim is that of verifying if students’ performance or attendance improved by using ART. The 
available data can be appreciated in Table 4. 

Table 4.  Results Academic Years 1516 and 1617. 

 

Year 1516 Year 1617 

Subject GPA Achievement Attendance GPA test ART Achievement Attendance 

AE1035 6.35 5.37 Nd* 6.44 

 

5.38 76.85 

FC1024 6.67 6.14 90.14 6.42 

 

6.37 80.00 

Total 6.59 5.95 

 

6.42 

 

6.08 78.91 

*Nd: no data disposable 

There are no significant differences in any of the subjects regarding students’ achievement after 
having employed ART. Therefore, we could say that using Kahoot! and Socrative has not improved 
the results obtained in either of the subjects (AE1035: t=-0.31, p=0.975; FC1024: t=-0.650, p=132). 
Concerning attendance, only the subject FC1024 can be verified since we have data for the two 
academic years. However, there are no significant differences between these either (FC1024: t=1.998, 
p=122.3). 

Our second aim is to analyse and determine to what extent the use of ART, as a learning tool based 
on games, enables us to achieve, among other things: more motivation, better atmosphere (more 
dynamic and diverting sessions), more subject learning, and more interaction with peers and teachers. 
If we evaluate the percentage of students that agree or strongly agree (a scoring of 4 and 5 out of 5) 
together with the statements on the use of ART, we can see in Figure 1 the results obtained in %, 
distinguishing between students using Kahoot! and those using Socrative. 
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Figure 1: Differences in the Perception of Motivation, Learning, Use of Smartphones  
in the Classroom and Positive Aspects in Kahoot! and Socrative. 

Our third aim is to ascertain whether there are any significant differences between the results obtained 
in each of the ART employed: Kahoot! and Socrative. In Table 5 we can see the average obtained in 
each item, and the t-test to see the difference in the means according to the use of Kahoot! and 
Socrative. 

Table 5.  Different Averages between Kahoot! and Socrative. 

 

TOTAL KAHOOT SOCRATIVE t-TEST SIG * 

 Mean Mean Mean   
1. MOTIVATION: Assessment of how using Socrative/Kahoot! helped improve your motivation 
Using Socrative /Kahoot! in class is a motivating activity 3,6935 4,2895 2,7500 5,755 ,000 

Using Socrative/Kahoot! in class makes attendance more 
appealing 3,4194 4,0000 2,5000 5,761 ,000 

Using Socrative /Kahoot! in class is stimulating for me 3,5323 4,0263 2,7500 5,091 ,000 

Using Socrative /Kahoot! in class improves lectures’ 
atmosphere 3,8197 4,2432 3,1667 3,879 ,000 

Lessons with Socrative /Kahoot! were more entertaining 
than otherwise 3,7742 4,2105 3,0833 4,469 ,000 

I enjoyed using Socrative /Kahoot! in class 3,8871 4,2632 3,2917 3,990 ,000 

2. LEARNING: Assessment of how using Socrative/Kahoot! enhanced my learning 

Using Socrative /Kahoot! in class helped me assimilate and 
clarify concepts seen in class 3,5806 3,8421 3,1667 2,946 ,005 

Using Socrative /Kahoot! in class made of studying this 
subject an easier task  2,9677 3,3158 2,4167 3,633 ,001 

Using Socrative /Kahoot! in class helped me keep the 
subject up to date  2,8710 3,1316 2,4583 2,320 ,024 

Using Socrative /Kahoot! improved my academic 
performance 2,8387 3,1842 2,2917 3,725 ,000 

Using Socrative /Kahoot! in class was useful for me 3,3065 3,7105 2,6667 4,032 ,000 

3. USING ART: Assessment of using mobile phones and ART apps as learning tools 
I find it appropriate to include activities in class using the 
mobile phone 4,0000 4,1579 3,7500 1,836 ,071* 

I would recommend enrolling in subjects where mobile 
phones are used as learning tools to other students 3,9032 4,0526 3,6667 1,668 ,100* 

I would like this tool to be used in other subjects 4,0806 4,4737 3,4583 4,686 ,000 

I think it appropriate to use mobile phones in class to 
improve concepts learning 4,0484 4,2368 3,7500 2,366 ,021 

This activity helped me to better know the rest of students 
and improve my relationship with them and with lecturers  3,1371 3,3026 2,8750 1,451 ,156* 

* The null hypothesis is not rejected (equality of averages) only if probability is superior to 0.05. 
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Both in Motivation and in Learning, the impressions of students using Kahoot! are significantly superior 
to those of the students using Socrative. No differences were noticed in three items of the assessment 
of using Smartphones as ARS: the introduction of activities using mobile phones seems appropriate in 
both cases, this improves the relationship with lecturers and other students, and promoting its use in 
other subjects has been recommended. 

5 CONCLUSIONS 
The conclusions drawn are subsequently presented. Firstly, using ART could not be proved to improve 
students’ final results, with no differences between Kahoot! and Socrative. Secondly, the students’ 
impressions on the use of these tools are better than the results obtained with their actual use. This 
may be due to their perceiving an improvement in the lectures’ atmosphere, in their motivation to 
attend lectures and it also eases content learning. Besides, promoting its use in other subjects was 
recommended. Searching for differences between Socrative and Kahoot!, the impressions of those 
students using Kahoot! are significantly superior than those of the students using Socrative.  

Two types of limitations were found: those related to technology, and those related to the methodology 
employed in this research. Regarding technology, we could name the high dependency on data 
network. Without connection to an Internet data network, the aforementioned activities cannot be 
accomplished. Secondly, lecturers should be familiar with the type of devices owned by students and 
with the use of these resources to avoid implementation problems. Concerning methodology, the 
present research was carried out in two subjects that were different in terms of syllabus and number of 
sessions. 

It would be interesting to examine the use of these ART in subjects whose syllabi and number of 
sessions were more alike. Therefore, findings would be more reliable. Nevertheless, we can say that 
ART undoubtedly improve students’ predisposition to learn. As a consequence, we should continue 
studying their influence in learning in general, and particularly at university.  
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