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COVID 19 lockdown forced a general move of teaching activities from their on-site mode to remote producing
different negative consequences for students. In this work, the use of Kahoot! platform was studied to keep
students’ interest during online teaching. For this, Kahoot! games were carried out for the different topics of a
university subject. The data analysis revealed that a high participation implies an improvement in the final
marks. Additionally, questions response time was also extracted serving as a reference for remote exams. On the

other hand, two surveys were carried out in which the students showed that the transfer from face-to-face to
remote teaching had produced a general decrease in interest that can be mitigated by performing Kahoot! games.

1. Introduction

On 31 December 2019, the Wuhan Municipal Health Commission
(China) reported a conglomerate of pneumonia cases in the city (Lu
et al., 2020) that were later determined to be caused by a new corona-
virus known as SARS-CoV-2. On 13 January 2020, was officially
confirmed the first case of COVID-19 registered outside of China, spe-
cifically in Thailand. The quick transmission of the virus throughout the
planet causes that on 11 March 2020 the World Health Organization
(WHO) declare COVID-19 as a pandemic (Ratten and Jones, 2020). As a
consequence, a large part of the world’s population was forced to
partially or totally confine themselves to their homes, causing tremen-
dous repercussions in all sectors of society (Gambin et al., 2021; Nicola
et al., 2020). The education sector was also affected by the COVID-19
crisis at all levels from preschool to university and also caused the
cancellation of numerous academic congresses (Ali et al., 2021; Alkho-
wailed et al., 2020; Impey, 2020). Confinement brought the complete
closure of schools and educational facilities and forced suddenly to
change the teaching to online form (Ross et al., 2020; Sharp et al., 2021).
On 25 May 2020 there were 990 million students affected in the world
(56.6 % of the total number of students enrolled) and schools had been
forced to close in 130 countries (UNESCO, 2020).

Spain lockdown lasted about 3 months (between 15 March 2020 and
21 June 2020) and with the start of the new school year in September
2020 most schools reopened. However, the universities continued
providing most of their teaching in online mode with the impact this
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might entail.

Although digital technologies have been present in higher education
in last two decades, teaching was predominantly in face to face mode
and most of the teachers are not ready for online teaching and learning
(Scherer et al., 2020). The physical closure of educational institutions
suddenly forced the digitization of teaching. Consequently, teachers
faced the unexpected challenge of teaching exclusively online (Dau-
miller et al., 2021). Many obstacles appeared due to the need to redesign
teaching activities, along with uncertainty, difficult time management,
maintenance of student interest, and increased cheating in online exams
(Ahmed et al., 2020). In addition, some studies found that online edu-
cation produced stress in students (Chaturvedi et al., 2020) that should
be avoided.

In an effort to avoid the stress and loss of interest from students that
canresult in a reduction of learning outcomes due to online teaching, the
use of interactive educational tools was considered. The Student
engagement is essential to quality learning. Regular formative assess-
ment tasks can support positive student engagement attitudes and be-
haviors towards learning (Hughes et al., 2020). A tool that has been
usually used with this purpose in other contexts is Kahoot! platform.
(Wang and Tahir, 2020).

Kahoot! is a game-based learning platform used to review students’
knowledge, for formative assessment or as a break from traditional
classroom activities (Wang and Tahir, 2020). In 2019 it had more than
250 million users from 200 countries (Vick, 2019). During 2020, due to
the transition from schools to distance education due to the pandemic
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caused by Covid 19, the use of Kahoot increased rapidly in
Spanish-speaking regions, such as Spain and Latin America and climbed
more than 100 positions in the lists of educational applications reaching
number 16 in Spain.

Boredom in a computer learning environment can cause a lower level
of learning (O. L. Liu et al., 2012). Kahoot!’s success is due to the fact
that its main objective is to make learning fun through a game-based
learning platform (Wang, 2015). Kahoot! rewards students who
answer correctly with higher scores and brings them to the top of the
ranking list, so it also works to stimulate student participation. On the
other hand, sometimes, it is difficult to find a game or an application that
suits the topic of a class, regardless of whether it is a group of higher or
basic education being one of the main advantages of Kahoot! that
anyone can create content for the game. Using Kahoot! is simple:
teachers create tests and students access them through their mobile
phones or computers.

Since its released in 2013, numerous studies have been conducted on
its use in educational centers showing good learning effects (Hung,
2017; Iwamoto et al., 2017; Wang et al., 2016). However, since there is
no precedent for a global online education situation, the studies pub-
lished to date are mainly based on the use of Kahoot! during ordinary
face-to-face teaching (Chaiyo and Nokham, 2017; Kocakoyun, 2018;
Licorish et al., 2018; Plump and LaRosa, 2017) and to the best knowl-
edge of the authors its use has not been evaluated for online teaching.

In this work, the use of regular quizzes to increase the interest of the
students in online teaching during the September-November period was
evaluated in a theoretical subject in the chemical engineering degree
taught in a Spanish University. The platform chosen to carry out the
questionnaires was Kahoot!. Due to the pandemic situation, all the lec-
tures were held online and Kahoot! games were carried out after each
topic. The results obtained in the Kahoot! games were related to the
results obtained in the exam (carried out in onsite mode). Additionally,
the results were also compared with those obtained in the previous
course in onsite teaching in which Kahoot! was not used. On the other
hand, to know the point of view of the students, two surveys were car-
ried out based on the usefulness of Kahoot! and the students’ perception
of online teaching and how this change has affected them.

Since in the years prior to the crisis caused by COVID19, a growing
increase in students enrolled in online education activities was observed
(Allen and Seaman, 2017; Juan, 2021), it seems obvious that already
outside the pandemic situation the transition to online education its
necessary (Haslam, 2021). Therefore, understanding the nature of the
change to online classes will be useful not only because of the possibility
that there are new lockdowns but it may also be suitable for future ed-
ucation addressing some of the pre-existing challenges (Moser et al.,
2021).

It is important to bear in mind that this study was carried out for a
limited number of students, so its conclusions must be taken with care.
However, the authors think that it may be a representative sample that
can be taken into account in a global situation of online education. The
main limitation of this study is that it was carried out for a single subject
of theoretical nature, and the conclusions could be very different in
other subjects with a more practical nature where the use of the Kahoot
platform might not be applicable.

2. Methodology
2.1. Quiz design

The game-based student response system (Kahoot!) was used as a
regular quiz system in a theoretical subject of a four-year degree on
chemical engineering in the first semester of 2020 (between September
and November). Due to the pandemic situation caused by Covid 19, the
teaching was held online being the Kahoot! games carry out in the last
minutes of each class when a new topic is finished. In order to give extra
motivation to the students and encourage participation, it was decided
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to grant an extra 0.1 point in the final subject mark to the students who
obtained the first position in the ranking of each of the Kahoot!

Through the Kahoot! website, different Kahoot! games were created
for 4 of the 5 topics of the subject. Because all the students were part of
the same group, a control group was not made to avoid discrimination,
using instead topic 3 as a control. Thus, for topic 3, Kahoot! was not
created. In order to have a valid control, this topic was taught in a
completely similar way to the rest of the topics being a topic of similar
difficulty and nature as the others and the students were informed that
Kahoot was not carried out due to this research but that the topic was
just as important as the rest. The number of questions for each Kahoot!
was 10 and for the longer topics, 2 different Kahoot! were created at
intermediate points. Questions of both, Quiz type (4 answers being only
one correct) and true-false type (T/F) were created, establishing
maximum response times of 60 and 30 s, respectively. The questions
were prepared from the information extracted from the slides presented
in the teaching sessions in a similar way to how it is done in the final
exams. The Kahoot! games were played in classic teach mode in which
each student played individually in real time during the last minutes of
synchronous classes. The Kahoot! duration was typically of 10 min and
the total number of students enrolled in the subject was 39. The number
of participants in this study can be considered not very large, it repre-
sents all the students enrolled in a subject in which each one of them has
different personal conditions, so we consider that the results can be
similar to those obtained if it were used a larger sample.

Once the Kahoot games were made, the data was extracted from the
server and imported into Excel type files where data was processed
through simple mathematical operations.

2.2. Surveys design

In order to know the students opinion on the use of Kahoot!, a survey
with 6 questions was carried out once the subject was finished but before
the exam. Since the students were already familiar with the use of
Kahoot!, it was decided to carry out the survey using this tool. With this
purpose, Quiz type questions were created being the possible answers in
all the questions: Strongly agree, agree, disagree and strongly disagree.
In this case, the Kahoot! game was carried out in Assign mode in which
the students were able to do the survey individually within a week. To
avoid conditioning the students answers Kahoot!’s scoring system was
disabled. Despite this, it is necessary to bear in mind that the way in
which the questions are formulated may condition the response of the
students and the results may not be totally true (Sinkowitz-Cochran,
2013).

On the other hand, it was performed another survey to the students
with questions related to how the transition to online lectures due to the
pandemic affected them, both in general and in this specific subject in
which Kahoot! games were carried out. The structure followed by this
survey was similar to that followed in the survey explained above.

2.3. Final exam

The final exam of the subject was carried out in onsite mode but
using the computer through the platform enabled by the university
(moodle). The exam consisted of multiple choice questions with four
possible answers and only one correct (similar to Kahoot!’s Quiz ques-
tions). Incorrect answers were penalized with -25 % of the question
value. The total duration of the exam was 50 min estimating a maximum
time of 1 min for each question in a similar way to what had been done
in the Quiz questions in the Kahoot! games. To facilitate the comparison
of the exam results with those obtained in the Kahoot! games, the exam
was divided into 5 blocks of 10 questions each corresponding to one of
the topics. In order to be able to compare the results obtained with those
of the previous course, the questions asked were similar, but not the
same, to those made in the exam of the previous course, which had also
consisted of a multiple choice exam of 50 questions. For this same
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reason, true/false questions were not proposed in the exam since the
previous course had not been used.

3. Results
3.1. Surveys

With the aim of knowing the opinion of the students on both, the use
of Kahoot and on how the pandemic has affected them in their studies,
two surveys were carried out. Fig. 1 shows the responses obtained
regarding the use of Kahoot! games. After analyzing the answers pro-
vided by the students, it can be seen that 93 % of the students think that
the use of Kahoot! has helped them to establish the concepts learned in
class, and a 96 % of the students think that the contents collected in the
Kahoot! are adjusted to those seen in class (corroborating the great
versatility of Kahoot! to adapt to any content). Furthermore, 77 % of the
students would strongly agree on the use of Kahoot! in other subjects
and another 17 % would agree. On the other hand, all students agreed
that the use of Kahoot! is a good tool for learning and 94 % considered
that it had helped them to increase their interest in the subject. Finally,
the students were questioned about the difficulty of the Kahoot! ques-
tions an a medium difficulty value was obtained. As a summary of this
survey, it can be said that the students consider that the use of regular
quizzes, and specifically the use of Kahoot! in a positive way and helped
them maintain interest during the online teaching and thus improve the
degree of learning achieved. It is important to note that the questions
were asked in a positive way so that the interviewees could be slightly
conditioned to answer in a positive way. However, since the results
obtained were so positive, it can be said that the conclusions reached are
valid and that the friendly and entertaining interface of the Kahoot!
platform is liked by the students. The opinions of the students reflected
in this survey are similar to those obtained in the study carried out by
Zainuddin et al. where the students claimed that they felt more
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emotionally engaged in learning through a game-like system - such as a
gamification quiz — and experienced feelings of fun, enjoyment, interest,
enthusiasm, and curiosity (Zainuddin et al., 2020).

In Fig. 2 it can be seen the responses of the students on topics related
to the pandemic. Only a 41 % of students consider that the pandemic
situation had negatively affected them in their studies, although, how-
ever, 69 % of students consider that their learning is lower in online
teaching. At this point, it is important to note how, 93 % of the students
thought that the online teaching had not diminished their degree of
learning in this particular subject and all of them agreed that the use of
Kahoot! had contributed to it. Similar responses to those obtained in the
question about whether the pandemic had affected students in their
studies were found in the question of whether the use of online teaching
had decreased the interest of students, which seems to indicate that the
main educational problem derived from the pandemic situation has been
the realization of remote teaching. As stated by 93 % of the students,
interest can be improved with the use of Kahoot!. As a summary of this
survey, it can be said that a large part of the students think that the
pandemic has affected their studies in both the degree of learning ob-
tained and their interest due mainly to the realization of online teaching
that could be improved with the use of Kahoot!.

3.2. Data analysis

Once all the Kahoot! games were performed, the analysis of the data
was carried out. It was observed a high participation with values of 90,
82, 85, 79, 69 and 82 % for topics 1-1, 1-2, 2—-1, 2—-2, 4, and 5
respectively being 81 % the average participation. Although generally
participation remained quite high during all lectures, it is important to
note that when lectures were held on Thursday afternoons, the average
participation was 85 %, while when lectures were held Friday afternoon
the average participation down a 9%.

Regarding the percentage of correct answers, values of 56, 57, 62,
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Fig. 1. Survey conducted with students on aspects related to the use of Kahoot!.
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Fig. 2. Survey conducted with students on aspects related to the online teaching due to pandemic.

74, 64 and 65 for topics 1-1, 1-2, 2—1, 2—2, 4, and 5 respectively were
obtained, being the mean 66 %. In this case, no significant differences
were found between the Kahoot! games carried out on Thursdays or
Fridays, indicating that students who participated showed the same
attention degree in both days. On the other hand, it can be observed that
the percentage of correct answers is significantly lower for the first
Kahoot! being attributed to the lack of experience of the students with
the use of the Kahoot! platform. The high percentages of correct answers
obtained can be correlated with the surveys where the students stated
that they had found the questions posed of medium-easy difficulty.
Focusing in the type of question used, in Fig. 3 can be seen that the T/
F questions obtained a percentage of correct answers close to 70 %,
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Fig. 3. Comparison of the percentage of correct and incorrect answers
depending on the type of question.

while the Quiz questions obtained a percentage of correct answers of 60
%. Although it represents a reduction of 10 %, the difference is not as
significant as might be expected a priori, taking into account that Quiz
type questions have double possible answers. In Fig. 4, it could be seen
how the mean time used by the students to answer Quiz questions was
approximately 15 s while the mean time used to answer T/F questions
was approximately 7 s. It was observed that the time used to answer
questions incorrectly was slightly higher than the time used to answer
questions correctly due to possible doubts but not with a significant
difference. It can be noted that the time used to answer Quiz questions
was approximately twice that for T/F questions, which, according to the
results observed in Fig. 1, seems to be related to the time it takes students
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Fig. 4. Comparison of the time used to reply of correct and incorrect answers
depending on the type of question.
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to read the options and not with the difficulty of the question type.
Although these figures only represent the average time used by the
students, it is important to know that the Kahoot platform allows
obtaining the time used by each student for each question. This infor-
mation can be very useful for educators when it comes to detecting
possible difficulties for a student.

During the pandemic period and the transition to remote teaching,
most of the teachers were forced to take the evaluation tests online. One
of the main problems raised when setting up the exams is to establish the
time limit to answer each question since it should be enough to allow the
student to complete it properly but not too long to prevent the possibility
of copying. The results obtained in Fig. 4 are important as they offer an
estimation of the time that students really need to correctly answer both
Quiz and T/F questions that can be used as a reference for future
assessment tests.

3.3. Relationship between using Kahoot! and marks in the final exam

The results obtained from the Kahoot! games were related to those
obtained in the final exam. In Fig. 5 it can be observed how there is a
direct relationship between the percentage of correct answers obtained
in the exam and the percentage of correct answers obtained in the
Kahoot! games for each of the topics. This result is interesting since it
shows that carrying out Kahoot! games it is possible to identify, prior to
the exam, where the students show learning difficulties and reinforce
these topics.

On the other hand, Chang et al. observed that in online education
during lockdown by COVID 19, students with greater participation and
communication with teachers obtained better marks (Chang and Kim,
2020). In the specific case of the Kahoot! it was observed that in topic 3,
where Kahoot! was not performed, the average percentage of correct
answers obtained in the exam was 51.9 %, against an average percent-
age value of 70.4 % in the subjects in which Kahoot games were per-
formed. This 18.5 % rise in correct answers when using Kahoot!
demonstrates its great effectiveness in increasing the success rate of
students, which could be mainly due to an increase in interest in
following the subject and the daily review of the concepts acquired, as
stated by the students in the surveys. This result, which had already been
observed in other studies for face-to-face teaching (Liu and Chen Wang,
2017; Sarkar and Manzo, n.d.; Wang et al., 2019), is now also demon-
strated for remote teaching.

If the results are evaluated for each student, a similar behavior is
obtained. The students with the highest participation in the Kahoot!
games were the students who obtain the best marks in the final exam
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Fig. 5. Relationship between the percentage of correct answers in the exam and
the percentage of correct answers in Kahoot! for the different topics.
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Fig. 6. Relationship between the mark obtained by the students in the exam
and its participation in the Kahoot!.

(Fig. 6).

When the results of the exam are compared with those obtained in
the previous year (Fig. 7), the percentage of correct answers achieved in
the exam grew by 12 %, going from 55 to 67 % while the pass rate
practically double its value standing at a very high value of 80 % when
Kahoot! is used in the teaching methodology. In turn, the average mark
rises from 4.56 to 5.72 while the maximum increases from 7.67 to 8.55.
This improvement in results can be attributed to the improvement in
learning manifested by students in the surveys when using the Kahoot!
Platform. However, it is necessary to bear in mind that the previous year
no regular monitoring system of the students’ knowledge was imple-
mented, and they faced the final exam directly. Therefore, the
improvement in the results obtained can be attributed to the imple-
mentation of a regular questionnaire system that would not have to be
just Kahoot!. A similar conclusion was obtained by Henning et al. in a
study where they were able to observe a 7% improvement in results with
the completion of regular quizzes compared to previous years where
they were not conducted (Hennig et al., 2019). In any case, Kahoot
demonstrated its great utility to implement this system of periodic
questionnaires helping to maintain interest and improve student results.

4. Conclusions

The transfer of university lectures to remote due to the pandemic
situation has been detrimental to students, producing a decrease in their
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Fig. 7. Comparison of the results obtained in the exam with those of the pre-
vious course.
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interest in studies and in their degree of learning. In this study, despite
the small sample of students used, it was possible to verify how the use of
regular quizzes, and specifically the Kahoot! platform greatly dimin-
ished these prejudices and a large number of students found the use of
Kahoot! very useful and would recommend its use in other subjects.

Our experience also shows how the results extracted from the
Kahoot! games were directly related to the marks obtained in the final
exam. This finding suggests the use of regular quizzes to detect where
students need reinforcement previously to the exam. It is also important
to highlight that a greater participation in the Kahoot! games helped the
students to obtain better marks in the final exam suggesting that to
achieve a higher success rate during online education, student partici-
pation should be pursued by teachers.

Regarding the results obtained from the Kahoot! games, it could be
observed that the participation of the students was very high and, in
general, the number of hits achieved as well. Average response times
were obtained for Quiz type and T/F responses of approximately 15 and
7 s respectively, which can be very useful to use as a reference when
calculating the time required for remote examinations.

Finally, it can be concluded when the results are compared with
those of the previous year that despite the pandemic, carry out regular
quizzes had a very positive effect on the students who were able to
obtain better marks in the final exam.
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