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Abstract

In recent times, there has been growing disinterest by students in STEM disciplines (science, technology,
engineering, and mathematics). This trend is especially acute in those students who do not take STEM
content  during  their  secondary  or  high  school  education.  This  disinterest  might  be  conditioned  by
negative emotions towards science developed by students during the different educational stages, even
from an early age. In this sense, active teaching methodologies, such as gamification, play a fundamental
role in fostering positive emotions towards learning STEM content. Within the wide range of  gamification
methodologies, we find educational Escape Rooms. Due to the current situation generated by COVID-19,
many of  the lessons have had to be adapted to a virtual format through various online platforms. In this
study, in a preliminary manner, we aim to analyze the effects on the affective domain produced by a virtual
Escape Room used in a STEM course as an instructional tool to teach contents about the Universe to
teachers  in  training.  According  to  the  results  obtained,  the  positive  emotions  of  “happiness”,
“satisfaction” and “fun” are significantly increased after the intervention. At the same time, some negative
emotions, such as “nervousness”, “frustration” and “worry” also increase, partly due to the components
typically found in this type of  games. Based on these results, it is concluded that, despite the existence of
both positive and negative emotions, the results are promising and the intervention is motivating and
stimulating for the students.

Keywords – Virtual Escape Room, Gamification, Emotions, STEM, Flipped-Classroom. 

To cite this article: 

Yllana-Prieto, F., Jeong, J.S., & González-Gómez, D. (2021). Virtual escape room and STEM content:
Effects  on the affective domain on teacher trainees.  Journal of  Technology and Science Education,  11(2),
331-342. https://doi.org/10.3926/jotse.1163 

----------

1. Introduction
Today, there is great interest in providing good training for students in subjects and degrees related to
science, technology, engineering, and mathematics (STEM), due to concerns about the decline of  interest
in  some  STEM  fields  by  students  in  recent  years  (Miller,  Sonnert  &  Sadler,  2018;  Sánchez-Martín,
Corrales-Serrano, Luque-Sendra & Zamora-Polo, 2020). The term STEM was first coined by the National
Science Foundation (NSF) in 1990 as an acronym for Science, Technology, Engineering and Mathematics,
but the concept did not become well-known until 2003 (McComas, 2014). STEM education proposes the

-331-

mailto:feyllanap@unex.es
https://doi.org/10.3926/jotse.1163
https://doi.org/10.3926/jotse.1163
mailto:dggomez@unex.es
http://www.omniascience.com/
https://orcid.org/0000-0001-6893-9127
https://orcid.org/0000-0003-1370-0623
https://orcid.org/0000-0002-3321-9290


Journal of  Technology and Science Education – https://doi.org/10.3926/jotse.1163

integration of  various scientific disciplines as a cohesive entity, the teaching of  which is integrated and
coordinated,  as  used  in  problem  solving  in  everyday  situations  (Sanders,  2009).  In  this  sense,  the
importance of  promoting the integrated learning of  mathematics and sciences without the barriers that
separate the two disciplines is emphasized (Ferrando, Hurtado & Beltrán, 2018). Faced with this challenge,
it is important to take into account student preferences and to generate interests in scientific disciplines
from an early age, as these preferences and interests persist into adulthood and may impede or facilitate
the choice of  STEM careers (Tai, Liu, Maltese & Fan, 2006). For example, Wiswall, Stiefel, Schwartz and
Boccardo (2014) suggest that students who participate in STEM-focused programs and activities earn
higher grades on math and science tests than those who do not participate. Furthermore, it is observed
that students who participate in these STEM programs choose STEM degrees more often than those who
do not participate.

Although the implementation of  STEM methodologies can be useful  to promote scientific literacy in
students, one of  the main causes of  disinterest in these disciplines is due to the generation of  negative
emotions  towards  science  by  the  students  (Osborne  &  Dillon,  2008).  Some  studies  (Vázquez  &
Manassero, 2011; van Aalderen-Smeets & van der Molen, 2015) have shown that students begin to show
disinterest in STEM disciplines at an early age,  causing them to have a negative image of  science in
general, and to abandon their choice of  STEM careers later on. In this context, the affective domain in
science teaching-learning plays a fundamental role, because the emotional factor is closely connected to
the cognitive factor, i.e., encouraging the presence of  positive emotions in students during the study of  a
subject promotes learning, while the generation of  negative emotions limits it (Vázquez & Manassero,
2007).  Specifically,  this  affective  domain  takes  on  special  importance  for  teachers  in  training,  where
generating positive emotions is useful for them to feel competent and trained for science instruction, since
it  depends on them to generate  interest  in  science in  future  generations  (Jeong,  González-Gómez &
Cañada-Cañada, 2019a).

According to Tobin (2010), traditionally, the teaching of  STEM-related subjects has focused on theoretical
contents which,  combined with the higher difficulty of  knowledge,  have led to negative emotions by
students towards science in general. Prince (2004) indicates that active methodologies, i.e., instructional
methods that involve the students in the learning process, can promote academic performance, critical
thinking and positive emotions by the students, especially towards science. In addition, other studies have
found  that  the  incorporation  of  active  methodologies  increases  positive  emotions  towards  science
teaching  and  learning  (Méndez,  2015;  González-Gómez,  Jeong  &  Cañada-Cañada,  2019).  One
instructional  methodology  that  focuses  on  the  learner  and  makes  them  the  priority  is  the  flipped
classroom methodology.  This methodology consists  of  providing video lessons together with written
material and online assessments for students to work on the theoretical contents asynchronously at home
and, as a result, student-centered activities, this is practical and cooperative interactive tasks, are carried out
during class time. In addition, some of  this time can be used to address specific student questions and
doubts. (Hill,  Song & West, 2009; Mohamed & Lamina, 2018; Munir, Baroutian, Young & Carter, 2018).
This type of  methodologies has become especially important during the COVID-19 pandemic because,
for health and safety reasons, it is necessary for teachers to explore ways of  teaching based on digital
media (Chick, Clifton, Peace, Propper, Hale, Alseidi  et al., 2020). Numerous studies (González-Gómez,
Jeong, Cañada-Cañada & Gallego-Picó, 2017; Jeong, González-Gómez & Yllana-Prieto, 2020) reveal that
the use of  flipped-classroom methodology on STEM contents with teacher trainees is highly beneficial, as
it boosts motivation and leads to a significant improvement in the students’ academic performance, not
only in terms of  grades, but also in the rate with which they pass the subjects.

In  the  context  of  active  methodologies,  the  use  of  games  in  the  classroom  can  increase  student
satisfaction, grades, cooperation and motivation to learn. In addition, the creation of  these educational
games provides the opportunity for an interdisciplinary approach, bearing in mind how to promote a
realistic environment with the objective of  achieving a better experience for the student (Klisch, Miller,
Wang & Epstein, 2012; Vázquez & Manassero, 2017). Gamification is the use of  elements and techniques
associated with games in different contexts,  for example, in business or education (Deterding,  Dixon,
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Khaled & Nacke, 2011). Several studies have shown successful practices using gamification in university
teaching, and even reveal that the students who participate tend to achieve better academic performance
and motivation (González, 2014; Su, 2019). Within gamification, Escape Rooms are live action games
where players discover clues, solve puzzles and perform tasks in one or more rooms in order to reach a
specific goal in a limited amount of  time, which will allow them to leave the room (Nicholson, 2015;
Borrego,  Fernández,  Blanes & Robles,  2017).  There are a great  number of  studies (Brown, Darby &
Coronel, 2019; Gómez-Urquiza, Gómez-Salgado, Albendín-García, Correa-Rodríguez, González-Jiménez
& Cañadas-De la Fuente, 2019; Pérez-Vázquez, Gilabert-Cerdá & Lledó-Carreres, 2019) on the application
of  Escape Rooms as an instructional tool in university teaching. These studies point out that during the
course of  an Escape Room activity, different types of  positive emotions are promoted. They highlight the
motivation, interest and fun that students experience when tackling the proposed enigmas, as well as their
usefulness  in  promoting cooperative team work in  an immersive environment.  However, some studies
(Clauson, Hahn, Frame, Hagan, Bynum, Thompson et al., 2019; Sierra & Fernández-Sánchez, 2019) reveal
that these types of  activities also generate emotions such as stress and frustration, due to factors such as
time and competitiveness, especially on items or tests of  greater difficulty. Thus, one should try to find the
balance between difficulty and time, so that participants do not get bored, but also do not get frustrated.
Worth noting is the importance of  connecting teaching-learning activities to the story and context of  the
escape game, thus engaging students in the narrative, which can inspire students to reflect on how learning
is  connected to real  problems,  and help them to develop intrinsic  motivation to learn and engage in
further  exploration,  rather  than  merely  seeking  extrinsic  motivation  from  grades  (Nicholson,  2018;
Sánchez-Martín et al., 2020).

Fostering interest in STEM remains a challenge. This research is a preliminary study, and its main objective
is to analyze the effects on the affective domain produced by the implementation of  a virtual Escape
Room used as an instructional tool to teach content about the Universe in a STEM subject to teacher
trainees studying for a degree in Primary Education at the University of  Extremadura (Spain).

2. Methodology
To analyze how student emotions are affected, a comparative study is carried out between the answers on
a questionnaire given before and after (pre- and post- test) the proposed intervention.

2.1. Sample

The study sample  consists  of  42  trainee teachers  enrolled in  the  subject  “Knowledge of  the natural
environment in primary education”, which is taught using flipped-classroom methodology in the fourth
year  of  the  Primary  Education  degree  (University  of  Extremadura),  during  the  first  semester  of
2020/2021 academic year.  No restrictions  were imposed,  and the students  freely chose whether  they
wanted to participate in the research. The average age of  the 42 students who participated in the study is
23. Table 1 shows the demographic information of  the sample in greater detail. It should be noted that
students enrolled in the Primary Education degree have mainly studied Humanities or Social Sciences
during their pre-university education; in this case, they account for 69.05% of  the participants.

Sample
size

Gender (%) Age (%) Specialty (%)

Access to the
University through

Baccalaureate

Male Female 20-25 26-30 >40
Humanities or
Social Sciences Sciences Other Yes No

42 45.24 54.76 90 5 5 69.05 26.19 4.76 88.09 11.91

Table 1. Demographic description of  the sample
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2.2. Course Context and Procedure

The subject is structured into 3 general topics that deal with contents related to the different current
challenges in scientific education, the teaching of  science in primary education through different strategies
and projects, and instructional resources and materials related to the curriculum of  Knowledge of  the
Natural Environment in Primary Education. According to the syllabus, students need a total of  150 hours
to complete the course, of  which 45 are spent in face-to-face classes, 15 hours on practical activities and
90 hours on remote activities.

The 42 participants belong to the same group that is taking the subject in which the intervention is
implemented. To start with, a few days before the activity, students complete a questionnaire about the
emotions  they  felt  before  the  intervention  (pre-test).  The  activity  is  an  online  Escape  Room  about
scientific content related to the Universe, and it is carried out as a practical activity in one session. Due to
the current COVID-19 situation, both the session and the intervention are carried out virtually, using the
Zoom platform.  In this  way,  the  teacher trainees  complete  the  Escape Room individually  from their
respective homes, on their computer, tablet or smartphone. Finally, the last ten minutes of  the session are
spent  filling  out  a  questionnaire  that  analyzes  the  emotions  that  students  had  after  performing  the
intervention (post-test).

Since this is an activity that is taught using a flipped classroom methodology, prior to the completion of
the virtual  Escape Room, students must read and review the interactive educational  material  that  the
teachers have provided on the virtual campus. This material consists of  video lessons in which the teacher
explains to the students the theoretical contents related to the Universe, which will be worked on in the
virtual Escape Room. In addition, on the virtual campus, before the activity is carried out, students have
the possibility to ask any questions or doubts that may have arisen during the viewing of  the video lesson
provided. It is important to ensure that all the theoretical contents are perfectly assimilated by the students
prior to the activity, in order to satisfactorily complete the virtual Escape Room activity.

Teachers encourage the interaction and involvement of  students in the case study through the virtual
session, playing an active role and providing constant attention to the doubts and solutions generated by
the  students.  In  order  to  motivate  and  involve  students  to  actively  participate  in  these  activities,
participation in this activity was assessed taking into account the speed with which students solve the tests
and complete the activity when participating in the intervention. 

2.3. Instrument

The data was collected by means of  a questionnaire used to assess the emotions felt by the participants in
this study in expectation of  completing an Escape Room about the Universe, and those they actually feel
during the course of  the activity (pre- and post-test). This questionnaire is quantitative and self-reported,
i.e., a Likert scale of  1 to 5 points is used and students assess their own emotions. The questionnaire has
been validated in other studies (Dunbar, Dingel, Dame, Winchip & Petzold, 2016; Jeong et al., 2019a).

Students are asked about 10 emotions, 5 positive (happiness, confidence, satisfaction, enthusiasm and fun)
and 5 negative (worry, frustration, uncertainty, nervousness and boredom). These feelings are selected
from among the emotions that students may experience in a teaching-learning process, according to the
classification in groups of  positive and negative emotions made by Bisquera (2005). Specifically,  these
emotions are quantified from 1 to 5, with a value of  1 corresponding to never having felt that emotion
and value 5 to having felt it very intensely. Value 3 is the intermediate value, and values 2 and 4 specify “a
little” and “quite a lot”, respectively.

2.4. Escape Room Design

To cover the contents about the Universe, a virtual Escape Room is conducted in one session,  via a
videoconference. Specifically,  the theoretical content of  the intervention is based on the solar system,
where general concepts are studied, i.e., definitions of  celestial bodies, movements of  planets, order in the
solar system, perimeter, radius and diameter, among others. The implementation consists of  several tests
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or challenges that follow a linear or sequential model (Nicholson, 2015; Sánchez Martín et al., 2020), in
such a way that solving one of  the tests provides a clue that allows the participant to move on to the next
challenge, solving them in the established order until the last test is reached (Figure 1).

After briefly explaining what gamification and Escape Room are as an instructional tool in the first 10
minutes  of  the  class,  the  participants  begin  the  Escape Room. It  consists  of  several  challenges  that
participants must solve virtually during the class (Figure 2). The contextualization of  the Escape Room is
based on the astrophysicist Carl Sagan, who has left them a letter with a link to a digital lock that students
must  open to complete  the  virtual  Escape room. To obtain  the  combination,  the  scientist  proposes
challenges with the objective of  making participants scientifically literate about the Universe. The first
challenge consists of  reading the letter (1) that Carl Sagan has left for the participants on the university’s
Virtual Campus platform (Moodle). Here they find two links, the first leads to the digital lock (5) that they
cannot open until they have completed all the tests. The second one leads them to the second challenge, a
virtual puzzle (2) which, when solved, asks a question about the relative positions of  the Sun, Earth and
Moon when there is a lunar eclipse. Students must submit the solution to this question through the virtual
campus and teachers correct in real time whether the answer is correct or incorrect. Students who “pass”
can access the following challenge, which consists of  a crossword on general contents about the Solar
System (3). Some of  the words in the crossword are marked and, by ordering them logically, they already
know that they have to ask the teachers for a QR (Quick Response) code in order to download the next
test. The fourth test consists of  a table (4) with data about the planets in the Solar System (composition,
order, satellites, and perimeter) that students must find out by looking in their notes, books or on the
Internet. In the case of  perimeter, they are given the diameters of  each planet so that they can calculate it.
Some of  the words and numbers from the table are marked in such a way that if  they are put in order,
they form a mathematical operation in which a three-digit number is obtained. This combination is the
one that must be entered in the digital lock (5) to reach the end and virtually leave the Escape Room.

Figure 1. Sequencing of  a linear Escape Room. Based on
Nicholson’s sequential model (2015)
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Figure 2. Challenges to be overcome by participants

2.5. Data Analysis

First, a descriptive analysis was performed, because of  its common use as the most appropriate way to
characterize, describe and draw conclusions from the data of  a sample (Etxeberria & Tejedor, 2005; Jeong,
González-Gómez & Cañada-Cañada, 2016). In order to measure the reliability of  the questionnaire used
in  the  study,  a  reliability  analysis  test  was  carried  out  by  calculating  the  Ordinal  Alpha  (Zumbo,
Gadermann  &  Zeisser,  2007),  since  this  is  the  most  appropriate  for  measuring  the  reliability  of
instruments  based  on  a  Likert-type  scale,  obtaining  a  value  of  0.91  in  this  case  for  the  emotions
questionnaire  thus  confirms  that  the  questionnaire  being  used  is  adequate.  The  homogeneity  of  the
sample was tested to reach plausible conclusions about the effects of  the didactic tool evaluated. The
Shapiro-Wilk normality test was performed to establish whether the data were normally distributed or not.
Since the data were not normally distributed, non-parametric statistical tests were performed. Secondly, to
establish the existence of  significant differences between the values of  the variables being studied before
and after the intervention, the Mann-Whitney test was performed. Third, an effect size analysis was used
to test  the  intensity  of  the  effect  that  the  proposed activity  has  on the  variables  studied.  The SPSS
Statistics 22.0 software was used in all cases.

3. Results
To measure the effects that the proposed implementation may have on the affective domain of  the teacher
trainees,  the  responses  of  the  participants  before and after  the intervention (pre-  and post-  test)  are
analyzed. The responses have been statistically compared using non-parametric tests (Mann-Whitney U
test), as shown in Table 2.
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POSITIVE EMOTIONS

Emotion Happiness Satisfaction Enthusiasm Fun Confidence

Pre-test 3.62 3.48 3.86 3.67 3.55

Post-test 4.05 3.95 4.03 4.15 3.46

Sig* .047* .015* .587 .034* .793

NEGATIVE EMOTIONS

Emotion Nervousness Frustration Uncertainty Worry Boredom

Pre-test 2.57 1.5 2.83 1.83 1.48

Post-test 3.51 3.23 3.33 2.51 1.64

Sig* .001* .000* .066 .012* .937

*Differences are significant when the p-value < 0.05.

Table 2. Comparison of  the means (scale from 1 to 5) of  the responses given by the participants for each emotion
before and after the intervention

In  general,  an  increase  in  all  emotions,  with  the  exception  of  confidence,  was  observed  after  the
intervention. In particular, statistically significant differences were detected in 6 of  the emotions analyzed
in the study, 3 positive (joy, satisfaction and fun) and 3 negative (nervousness, frustration and worry). The
differences were not significant for the positive emotions of  enthusiasm and confidence,  and for the
negative emotions of  uncertainty and boredom.

Figure 3 shows a bar graph of  the comparison of  means (scale from 1 to 5) of  the 6 emotions in which
significant differences were detected before and after implementing the Escape Room. Differences  of
0.43, 0.47, 0.48, 0.94, 1.73 and 0.67 points are observed in joy, satisfaction, fun, nervousness, frustration,
and worry, respectively.

After analyzing and observing the differences in the affective domain of  the students before and after
implementing the virtual Escape Room proposed in this study, we want to know what effect this activity
has on the statistically significant variables that were studied. For this purpose, a size effect analysis has
been used. This analysis measures how strong the effect of  a treatment is on the variables used and also
provides a way to evaluate the data more comprehensively and accurately (Fritz, Morris & Richler, 2012).
To analyze the size effect, Cohen’s ”d” must first be calculated and, subsequently, we must see in which of
the intervals defined by Cohen (1988) this value is found. Between 0.2-0.3, the effect of  the intervention
could be considered “small”; around 0.5-0.8 it can be considered to be a “medium” effect, and 0.9-1 to be
a “large” effect. In this case, the following values were obtained when calculating Cohen’s “d” for each
significant  variable:  happiness  (0.5),  satisfaction  (0.5),  fun (0.5),  nervousness  (0.7),  frustration (1)  and
worry (0.6). For all variables with significant differences, the effect of  the activity is medium, except for
the frustration variable where the effect is large. 

Figure 3. Emotions with significant differences in the comparison of  means
before and after the intervention
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4. Discussion

According to the results obtained after comparing the participants’ responses before and after (pre- and
post-test) implementing the virtual  Escape Room proposed in the study, several significant differences
have been detected regarding the affective domain of  the participants.

With regard to positive emotions, the intensity with which the participants feel happiness, satisfaction and
fun increased after completing the intervention (Figure 3). In this context, quite effective learning can be
achieved during the virtual instruction, since it fosters positive emotional states, while applying an active
instructional  methodology (Aydogan,  Bozkurt  & Coskun,  2015;  Jeong  et  al.,  2019a).  Various  authors
(Vázquez & Manassero, 2011; van Aalderen-Smeets & van der Molen, 2015) indicate the importance of
promoting positive emotions, especially in STEM disciplines, since the students begin to show disinterest
in the sciences at an early age as the result of  negative experiences. This negative image can carry over to
adulthood and later diminish the selection of  STEM careers. With regard to the analysis of  the effect size,
it is shown that the virtual Escape Room has a medium effect on the three significant positive emotions,
i.e., happiness, satisfaction and fun. This type of  effect is within the acceptable range in an analysis of  the
effect size (Navarro, García-Rubio & Olivares, 2015) and corroborates that the activity performed has the
effect of  increasing these variables.

In relation to negative emotions, a significant increase in nervousness, frustration and worry is observed
after  implementing  the  virtual  Escape  Room  (Figure  3).  Even  though  virtual  learning  has  many
advantages, it also has various disadvantages, such as the difficulty of  communication, coordination and
monitoring,  the  capacity  for  student  independence  and the  difficulty  associated  with  the  process,  as
compared  to  traditional  learning,  especially  in  practical  scientific  activities  that  require  synchronous
monitoring  (Cowan,  1995;  Arkorful  & Abaidoo,  2015),  such  as  the  one  in  this  study.  In  this  sense,
difficulties were found with the live correction of  tasks during the activity that was completed, due to the
size of  the sample as compared to the number of  teachers. It is important to bear in mind the fact that
most of  the sample (nearly 70%) comes from Humanities and Social Science programs. According to
González-Gómez, Jeong, Gallego and Cañada-Cañada (2018), most of  the students in Primary Education
degree programs have studied this  Baccalaureate mode,  which is  related to lower motivation and the
presence of  an unfavorable image and negative emotions towards science in general. Worth mentioning is
the increase  in  frustration that  the  participants  felt  after  completing the  Escape Room. A significant
increase greater  than 1.5 points was observed for this  item with regard to the pre-test.  Furthermore,
according to the effect size analysis, the implementation has a medium effect on the negative emotions of
nervousness  and worry,  but  a  large  effect  on frustration.  When it  comes to doing an Escape Room
activity, it is important to be aware that certain emotions like frustration and nervousness can appear, but
this is normal, since these emotions are normal in this type of  games, and without them, these activities
would lose their fun component (Clauson et al., 2019). Frustration can occur for different reasons, such as
the difficulty of  a particular challenge, the time required to solve it or the lack of  knowledge on the part
of  the participant. Here is where the role of  the teacher is key in order to help and guide students on their
journey to solve the most difficult tests (Nicholson, 2015; Sierra & Fernández-Sánchez, 2019). In this
sense, this function is extremely difficult in a remote teaching environment, and with the ratio that exists
between teachers and the sample during this intervention. This is in agreement with the study by Jeong,
González-Gómez, Gallego-Picó and Bravo  (2019b), where it  is observed that the feeling of  isolation,
excessive independence and self-governance, as well as the loss of  motivation are the result of  distance
learning application and the lack of  face-to-face interaction between teachers and students.

Over the course of  the activity, several noteworthy aspects became apparent. The students solved each
challenge  individually,  so  that  there  were  certain  lags  between  the  time  each  took  to  complete  the
challenges. Some tests required synchronous correction, and as there were 2 teachers for a total of  42
participants,  there  was  quite  a  delay  in  some corrections,  which could have a negative  effect  on the
emotions of  the participants. Generally  speaking,  the virtual Escape Room was completed within the
expected time, which indicates that the difficulty of  the tests was optimal, and they were neither too easy
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nor too difficult. There was also a feeling of  pleasure generated among the participants after finishing the
virtual Escape Room.

5. Conclusions
This research intends to study the effects that a virtual Escape Room has on the affective domain of  the
teacher trainee participants. According to the results analyzed, the implementation of  a virtual Escape
Room on the contents about the Universe increases the intensity of  the positive emotions felt by the
teacher  trainees.  Specifically,  significant  differences  are  detected  in  the  emotions  “happiness,”
“satisfaction” and “fun.” An increase is also observed in negative emotions, especially in the emotions
“nervousness,”  “frustration”  and “worry,”  which  is  common,  given  that  this  type  of  intervention  is
correlated with a combination of  positive and negative emotions. Difficulties have been found during the
development of  the Escape Room, because it was carried out in an online environment. These included
the impossibility of  interacting with several students on an individual  basis  at the same time and the
difficulty of  communication and monitoring of  tasks on the part  of  teachers.  This may have caused
certain negative emotions, such as frustration, to increase to an excessive degree.

These are promising results for future research. Since it is a preliminary study with a small sample, the results
cannot  be  extrapolated  to  teacher  trainees  in  general.  The  implementation  will  be  modified  with  the
necessary improvements to ensure a suitable teaching-learning process, with the aim of  improving the effects
on the affective domain of  teacher trainees. These improvements will include perfecting the experimental
design,  such  as  increasing  the  sample  size  and  adding  a  control  group  in  order  to  compare  this
instructional methodology to a traditional methodology, for example. Improvements can also be included
in the instrument used, by adding open-ended opinion questions that inquire about the general satisfaction
that the activity has produced, as well as which challenge the students have liked the best, and which they
enjoyed the least.
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