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Abstract: Nowadays, education requires changes in the teaching and learning processes, through
the implementation of innovative and motivating pedagogical actions, owing to the existing needs
in society. Education, owing to the current needs of society, requires changes in the teaching and
learning processes through the implementation of innovative and motivating pedagogical actions.
The main objective of this study is to evaluate the effectiveness of the collaborative method, based
on the Harry Potter theme, with respect to the traditional method in the first year of Obligatory
Secondary Education for the learning of geometric figures in the subject of mathematics. For this
purpose, a quasi-experimental, quantitative, descriptive, and correlational study has been designed,
using a standardized questionnaire as a technique to collect information. The sample is composed of
236 students from the first year of Obligatory Secondary Education distributed in eight groups (four
control and four experimental) from a public high school in the city of Cádiz (Spain). The tests carried
out show that collaborative learning generates improvements in the attitudes and mathematical
dimensions. Therefore, the collaborative method, developed by means of the Harry Potter theme
for students in the first year of Compulsory Secondary Education in the subject of mathematics,
causes a better attitude of the student towards the teaching and learning process. Furthermore, it
facilitates the acquisition of mathematical contents related to geometry, which does not directly affect
the students’ grades because, although those of the experimental group are better than those obtained
by the control group, the differences between the two are minimal.
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1. Introduction

The development of education is an essential pillar for being an advanced society [1]. Therefore,
educational institutions are betting on the implementation of innovative teaching processes [2] and
are trying to move away from traditional [3] and passive [4] didactic approaches. This is because
innovative practices have a positive impact on the training of students [5–10], and thus on the social
environment [11,12].

Mathematics 2020, 8, 369; doi:10.3390/math8030369 www.mdpi.com/journal/mathematics

http://www.mdpi.com/journal/mathematics
http://www.mdpi.com
https://orcid.org/0000-0003-3191-2048
https://orcid.org/0000-0003-3394-2777
http://dx.doi.org/10.3390/math8030369
http://www.mdpi.com/journal/mathematics
https://www.mdpi.com/2227-7390/8/3/369?type=check_update&version=2


Mathematics 2020, 8, 369 2 of 16

1.1. Particularities of Collaborative Learning in Today’s Education

However, for the inclusion of alternative and innovative learning methods in the teaching–learning
process to be appropriate, an effort is needed, both from those responsible for managing the educational
centres [13] and from the teachers themselves [14], who must rethink the teaching processes [15] and
where information and communication technologies are a means to achieve such innovation [16–18].

Among the various pedagogical actions considered innovative and that have demonstrated
effective results in improving student learning [19–21] are collaborative teaching methods. These have
become a more common practice in recent times in the processes of teaching and learning [22], thanks
to their high educational potential [23].

We can define collaborative learning as learning that is carried out by two or more people [24],
where—at certain times—resources are shared [25] or the different skills of the group members are
required to be put into practice [26] to achieve academic achievements through interaction [27],
exchanges of experience [28], or changes in roles within the group [29], as the actions of all members
have an impact on the achievements of the rest [30]. The collaborative group requires mainly group
projects [31], joint problem solving [32], discussions [33], and study teams [34], among others.

Certain studies show that social interactions do not emerge in the moment, but require a period of
time in order to develop adequately [35], in addition to prior pedagogical training by teachers [36].
However, among the drawbacks of this method is the possible lack of commitment among the members
of the group [37], an aspect that must be taken into account in order to overcome it if success is to be
achieved in the training process [38].

The collaborative teaching method, which is positively valued by students [39,40], improves
interactions and communications among students [41,42]; encourages peer communication; and
increases attitude [43], motivation [44], sense of community [45,46], the resolution of activities [47],
the state of mind of the student [48], and autonomy [49], actively involving them in their learning
process [50].

In the area of mathematics, the collaborative method is motivating for students [51], improving
their attitude towards the teaching and learning process [52], as well as their competence in problem
solving and study skills [53,54], although there is no evidence of improvement in students’ grades [55].

In addiction, the scientific production that studies collaborative learning in the field of mathematics,
there are studies that have shown that this method can improve the conditions for solving mathematical
problems [54] or improve the dialectical capacity to explain the different steps taken to solve a problem
or to explain the mathematical solutions obtained [51], or that teachers require adequate pedagogical
skills to be able to use the collaborative learning, given that, if they do not have them, the method
tends to fail [37].

1.2. Definition of Study Dimensions

This research will focus on the study of attitudinal and mathematical dimensions. The choice of
these dimensions is justified in the analysis of previous works reported from the impact literature,
where the influence caused by the application of collaborative learning in the pedagogical development
of mathematics is studied [39–55]. Therefore, in order to follow the path followed in previous research,
we have chosen to make use of these two dimensions.

To facilitate the understanding of the results presented in this research, a definition of the study
variables is established:

• Motivation: Reflects the level of motivation of students during the performance of the training
actions proposed by the teacher.

• Autonomy: Reveals the level of autonomy achieved and the individual capacities of the students
in the different activities proposed.

• Collaboration: The level of teamwork achieved by students in the different learning tasks.
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• Participation: Shows the different types of interactions that can take place in the learning spaces,
such as the interaction between the teacher and the students, between the students and the content
of the teaching, and between the students themselves.

• Problem solving: Shows the level of ability of the student to solve the different actions involved in
team work.

• Class time: The use of class time to work on the contents programmed by the teacher and that the
student must assimilate in the classroom.

• Concepts: These are the contents developed and worked on with the students during the unit.
• Scientific data: The scientific data that were acquired during the practical application.
• Graphics: The graphic representations that the students have worked on during the development

of the didactic unit.
• Results: The different actions and mathematical problems carried out for the development of the

different contents presented in the didactic unit.
• Decisions: The decisions taken by the group when it comes to solving the different actions and

pedagogical actions proposed.
• Qualifications: The grades reached by the students in the different evaluation tests carried out to

verify the assimilation of the contents.

2. Justification and Objectives of the Research

The new trends in education and the need for an improvement in the teaching and learning
process require new approaches and teaching methods that update the way we teach and learn [56].

In this research, we present a pedagogical method based on the collaborative methodology,
associated to the Harry Potter theme, showing all the actions developed from the beginning to the end
of the didactic unit, including the evaluation process, trying to enhance the formative development of
the students [57,58], especially in students in the first year of Obligatory Secondary Education, where
they are in a moment of changes at the physiological and educational level [59].

In this study, besides giving continuity to educational practices related to the collaborative method
in the teaching and learning processes, we tried to contrast the results obtained in the present study
with those achieved in other research [60–63].

For all these reasons, the main objective of this study focuses on knowing the effectiveness of
the collaborative method, based on the Harry Potter theme, as opposed to the traditional method in
the first year of Obligatory Secondary Education. From this general objective, the following specific
objectives are obtained: (1) What is the degree of motivation of the students? (2) What is the degree of
autonomy of the students? (3) Does this method improve collaboration between students? (4) Does
this method improve student participation? (5) What is the level of problem solving? (7) Does this
method improve the level of learning of concepts, graphs, scientific data, and results? (8) Does this
method increase the capacity of decision making in pedagogical actions? (9) How does this method
influence the grades of the students?

3. Methodology

3.1. Research Design

The present study is quantitative, descriptive, and correlational [64], applying a quasi-experimental
design with an experimental group (Ge), following the design already proposed in previous research [65].
The students are divided into eight groups, four of them make up the control group (1ºA, 1ºC, 1ºE, and
1ºG), which developed a collaborative teaching method, and the other four the experimental group
(1ºB, 1ºD, 1ºF, and 1ºH), which followed a traditional-experimental teaching method (Table 1). The
distribution of students in the previous groups could not be carried out randomly, as the centre only
allowed the development of the study if the groups of students were maintained in the same way,
so we applied a sampling method for convenience. In any case, the pedagogical criteria marked at the
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beginning of the course for the formation of the groups were based on the principle of equity, with a
distribution of students per class according to their level of curricular competence. The collection of
data was developed after the intervention.

Table 1. Description of the groups.

Group n Composition Pretest Treatment Postest

1-Control 30 Natural - - O1
2-Experimental 30 Natural - X O2
1-Control 30 Natural - - O3
2-Experimental 30 Natural - X O4
1-Control 30 Natural - - O5
2-Experimental 30 Natural - X O6
1-Control 28 Natural - - O7
2-Experimental 29 Natural - X O8

Note. Treatment was randomly assigned.

3.2. Participants

The study sample was composed of 236 students, by means of a convenience sampling, owing to
the easy access to the subjects. According to impact studies reported in the specialized literature,
for this type of research, the size of the sample is not a determining factor for conducting educational
experiments [66,67].

The students are from the first year of Obligatory Secondary Education (ESO), from a public centre
in the Autonomous Community of Andalusia, in the province of Cadiz. The learning experience took
place during the first quarter of the 2019/2020 academic year, between 9 and 20 December 2019. All
participants were informed of the objective of the study, and the corresponding permits were requested
from the school management, as well as parental consent for the development of the activity. In this
case, we received the acceptance of all students from first year of ESO, and there were no parents or
students who refused to participate.

The participating sample is made up of 45% male students and 55% female students, aged between
12 and 14 (M = 13, SD = 1.13), with 16% of students being repeaters and 3% having specific educational
support needs.

3.3. Instruments

The instrument used was based on the questionnaire developed by the authors of [20], composed of
42 items, distributed in three dimensions—social, attitudinal, and mathematical. The socio-educational
dimension was adapted to the characteristics of the method presented in this research. The questionnaire
uses a Likert scale, composed of four items (1: None, 2: Few, 3: Enough, and 4: Completely).

The social dimension is composed of 17 items, where gender (1 item), age (1), religion (1),
knowledge about collaborative learning (3 items), capacity of the centre to develop the collaborative
learning method (3 items), and frequency of Information and communication technologies (ICT) use
(8 items) are analysed. The attitudinal dimension is made up of 12 items, in which motivation (2 items),
autonomy (2 items), collaboration (2 items), participation (2 items), resolution (2 items), and class time
(2 items) are analysed. The mathematical dimension is composed of 13 items, distributed in concepts
(2 items), scientific data (2 items), graphics (2 items), results (2 items), decision (2 items), and ratings
(3 items).

The instrument followed several processes for its validity and reliability. Firstly, they applied
the Delphi method, of qualitative validity, through 10 experts, with positive ratings (M = 4.87;
SD = 0.21; min = 1). Subsequently, the statistics of Kappa by Fleiss and W by Kendall were
applied, offering adequate indicators (K = 0.85; W = 0.84). Then, it was quantitatively validated by
exploratory factorial analysis with varimax rotation, the results of which (Bartlett = 2538.17; p < 0.001;
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Kaiser–Meyer–Olkin = 0.86) are satisfactory. Finally, Cronbach’s alpha (0.88), the reliability of the
compound (0.86), and the mean variance extracted (0.83) were used, showing adequate metrics. Bearing
in mind all the above, we can consider the instrument as valid and reliable.

3.4. Variables

The design of the study is divided into two types of variables: dependent and independent
(Hernández et al., 2014), which will be coded to facilitate their understanding for the presentation of
results. The independent variable is the one that is manipulated to know its effect on the dependent
variable, so the collaborative method is the one considered as an independent variable (COOP).

The dependent variables are distributed in two dimensions: Dimension I. Attitudinal, composed
with the variables motivation (MOT), autonomy (AUT), collaboration (COL), participation (PAR),
resolution (RES), and class time (CTI), which have the intention of knowing the attitudes, motivations,
and interests of the students in order to put into practice the teaching method; Dimension II.
Mathematical, conformed by the variables concepts (CON), scientific data (SDA), graphics (GRA),
results (RST), decision (DES), and ratings (RAT), which analyze the acquisition of the contents proposed
in the area of mathematics, following the structure and contents marked in the questionnaire already
elaborated by the authors of [20].

3.5. Methodological Procedure

The procedure developed at the methodological level in this study has followed several steps.
First, we selected the sample. For this purpose, we presented the didactic proposal and the intentions
of the study to an educational centre, which agreed to participate, after a detailed presentation of the
actions to be developed. In return, they asked us to receive information about the results obtained and
the detailed description of the pedagogical action.

Then, we established two pedagogical proposals for the teaching of the proposed didactic unit:
one through the expository method, that is, through the traditional teaching method, where the teacher
is a mere reproducer of contents and the students carry out each of the activities presented by the
teacher, all of them being elaborated through the textbook and the workbook. On the other hand, the
other was developed through the collaborative teaching method. Therefore, two types of groups were
generated, the control group that developed the traditional pedagogical proposal, and the experimental
group, which carried out the teaching method through cooperative groups.

Once the unit was concluded, the data collection process was carried out by means of a
questionnaire, which was validated before the realization of this study. Finally, we carried out
the statistical analysis that allowed the extraction of results and the subsequent establishment of
conclusions to respond to the objectives set out.

3.6. Didactic Proposal

The following didactic proposal is based on the famous literary saga of J. K. Rowling, composed of
a total of seven books: Harry Potter and the Philosopher’s Stone (1997); Harry Potter and the Chamber
of Secrets (1998); Harry Potter and the Prisoner of Azkaban (1999); Harry Potter and the Goblet of Fire
(2000); Harry Potter and the Order of the Phoenix (2003); Harry Potter and the Mystery of the Prince
(2005); and finally, Harry Potter and the Deathly Hallows (2007). This magical universe tells the story
of Harry Potter, a young orphaned wizard raised by his cruel Muggle uncles who, at the age of eleven,
receives a letter of admission to Hogwarts School of Witchcraft and Wizardry. Little by little, the young
apprentice will discover his true identity and the great threat that terrorizes the world of witches and
wizards: the evil Lord Voldemort, whom he will defeat along with his friends Hermione Granger and
Ron Weasley.

The nature of the didactic unit requires that the operation of the magic school be studied in depth.
At the beginning of the school term, all first-year students must participate in the Selection Ceremony,
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where a magic hat analyzes the personality and abilities of each student to assign them to one of the
four houses into which the entire school is divided (Figure 1).Mathematics 2020, 8, 369 6 of 17 

 

 
Figure 1. Letter of admission. 

These houses bear the surname of one of the founders of the institution, and are represented by 
their own colours and symbols. To wit, the Gryffindor house, represented by a lion, is characterized 
by scarlet and gold; in the case of the Hufflepuff house, we find a badger, under the colors black and 
yellow; on the part of the Ravenclaw house (Figure 2), we appreciate an eagle, with the colors blue 
and bronze; and, finally, the Slytherin house, is symbolized by a snake, and its colors are green and 
silver. 

 
Figure 2. Ravenclaw team. 

Throughout the course, the four houses try to get as many points as possible through good 
behaviour and academic achievement, bearing in mind that bad behaviour or poor performance by 
one member can lower the score for the whole house. At the end of the school year, all points are 
counted and the winners are awarded the House Cup (Figure 3). 

In the first session of the chosen teaching unit, Topic 12: flat figures, we had to make sure that 
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Figure 1. Letter of admission.

These houses bear the surname of one of the founders of the institution, and are represented by
their own colours and symbols. To wit, the Gryffindor house, represented by a lion, is characterized
by scarlet and gold; in the case of the Hufflepuff house, we find a badger, under the colors black and
yellow; on the part of the Ravenclaw house (Figure 2), we appreciate an eagle, with the colors blue and
bronze; and, finally, the Slytherin house, is symbolized by a snake, and its colors are green and silver.
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Figure 2. Ravenclaw team.

Throughout the course, the four houses try to get as many points as possible through good
behaviour and academic achievement, bearing in mind that bad behaviour or poor performance by
one member can lower the score for the whole house. At the end of the school year, all points are
counted and the winners are awarded the House Cup (Figure 3).

In the first session of the chosen teaching unit, Topic 12: flat figures, we had to make sure that all
the students were familiar with both the subject of the saga and the Hogwarts educational system. Once
they were familiar with it, we divided the students into the aforementioned houses (four collaborative
groups). To facilitate the management of the groups, a leader or team leader was also appointed.
Once the groups were formed, the leaders went out to the blackboard to take one of the four letters
of admission to Hogwarts, which, in addition to containing the welcome to the school and the list of
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school supplies, included the symbol of one of the houses. Thus, when the leader selected a letter of
admission, he was choosing, in parallel, the house that would correspond to his team.Mathematics 2020, 8, 369 7 of 17 
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After assigning the houses, we customized the equipment so that, at all times, we knew which
student belonged to which house. The leaders wore an identification card around their necks with the
symbol of their house, while the rest of the members wore it as a pin attached to their jersey. Likewise,
we let each house use its colors to distinguish itself from the rest in a personal, creative, and original
way, whether it was with the colors of scarves, bracelets, flags, or other attire.

Afterwards, we explained to the students the working mechanics that we would adopt throughout
the whole theme: the teacher would pose challenges and activities and each team would have to
overcome them in the best possible way to get points on their scoreboard. The winning team would
get one point for the exam and the Copa de las Casas (Table 2).

Table 2. Contents worked on during the sessions.

Contents Characteristics Session

Polygons
Definition, properties, and classification
according to their number of sides and

according to their inner angles
1–2

Triangles

Definition, properties, and classification
of their sides and angles. Principles of
equality, similarity, or distinction. The

Theorem of Pythagoras

3–4

Quadrilaterals
Definition, properties, and classification
according to the parallelism of its sides:

parallelograms, trapezes, and trapezoids
5–6

Construction of regular triangles
and polygons Axes of symmetry 7

Straight lines and notable points of
a triangle

Mediatrix-circle; bisector-incenter;
medium-baricenter; high-orthocenter 8–9

Circumference
Definition, elements. Relative positions of
two circumferences and relative positions

of a line and a circle
10–11

Circle and circular figures Main differences between circle and
circumference 12
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The objectives set out in this teaching unit were as follows: (1) to encourage students to internalize
the contents relating to flat figures; (2) to connect the contents of the subject with the real world,
through the activities set out; (3) to learn to work in collaborative groups, raising questions and solving
challenges among all colleagues; (4) to encourage participation and collaboration in the classroom; and
(5) to propose activities where the main protagonist is the student.

In order to respect the Hogwarts procedure, we created four admission letters very similar to
those described in Harry Potter and the Philosopher’s Stone, which contained the welcome to the
school and the list of necessary tools. In addition, we introduced the symbol of one of the houses in
each letter, to simulate the selection ceremony described above. All these materials were available on
Pinterest, all we did was download them, cut out the letters, and seal them with wax.

It was also necessary to create identification cards and emblems. The characteristic of this
methodology is the competitiveness that is established between the teams, so it is essential that each
student visually represents his or her home. To do this, we designed cards with the colors and symbols
of the corresponding houses, which the leaders wore around their necks, differentiating them from the
rest of the group. The rest of them wore the plasticized emblems attached to the jersey.

The scoreboard, which is attached in a later section, was projected at all times, with the intention
that all groups were aware of their position and the points needed to beat their peers. In fact, it is a
Word table showing the activities to be carried out, the points each one provides, and the score each
house has achieved.

On the other hand, the activity Avada Kedavra is a game belonging to the last session that intends
to “face” the leaders to win the last 10 points of the unit, so the ornamentation was a little more special.
A plastic tablecloth was used with the Hogwarts emblem and the shields of the four houses, buttons of
the mentioned colors, and the necessary geoplanes for the activity.

Finally, the long-awaited prize, the House Cup, consisted of a collection of golden snitches and a
cup full of galleons. That is, a box of chocolates and a lot of chocolate coins.

The first 15–20 min of class were used to give a master explanation of the contents by the teacher.
Afterwards, in each session, we proposed activities of different types depending on the needs of the
moment: introduction, previous knowledge, development, consolidation, reinforcement, recovery, and
extension. To summarize, we will highlight here only some of the consolidation activities, as they were
the ones that provided points for the scoreboard.

Activity 1. ¡Alohomora!

The first activity proposed consisted of making a video that explained part of the agenda. The
house that explained the content in the clearest and in the most organized and original way would get
10 points for its score.

• Gryffindor House. Polygons: definition, the elements that make it up (interior angle, vertex, side,
diagonal, exterior angle, and so on), and classification according to their sides and angles.

• Hufflepuff House. Triangles: definition, properties, and classification according to their sides and
angles, as well as Pythagorean Theorem.

• Ravenclaw House. Quadrilaterals: definition, properties, and classification according to the
parallelism of their sides in parallelograms, trapezes, and trapezoids. Subdivision of each of them.

• Slytherin House. Circumference. Definition, elements that make it up, and classification according
to the relative positions of two circles or relative positions of a line and a circle. The circle and
circular figures.

Activity 2. Expecto Patronum

The following activity was based on two different challenges. Firstly, the students looked for
famous brand logos made up of one of the flat figures studied. Thus, they had to identify the figure and
recognize the elements that made it up. The team that found the most logos in the 20 min established
would again get 5 points for their score.
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On the basis of these examples, the teams designed their own logo using the number of flat figures
they deemed appropriate. The most innovative and creative logo would get another 5 points.

Activity 3. Sectumsempra

With the intention of highlighting the close relationship of geometry with the artistic world,
the students chose an artistic manifestation where the flat figures were the protagonists. To do
this, they had to search for information about the authors, works, or historical monuments selected,
and identify the geometrical concepts that could be observed. Examples of this were the proposals
of the Ravenclaw houses, with the analysis of the mosaics of the Alhambra (Granada, Spain), or the
Slytherin house, with the interpretation of the work of Piet Mondrian.

Activity 4. Avada Kedavra

For the development of this game, we gathered four desks that were decorated with a tablecloth
with Hogwarts motifs (Figure 4).
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Figure 4. Activity Avada Kedavra.

• Ask! Each desk was fitted with a button in the colour of each house, that is, red, blue, yellow, and
green. The activity was simple: the leaders, representing their houses, had to touch the button
before the rest of their opponents and answer a series of questions correctly. The leader who
answered the most questions would accumulate 5 points for the score.

• Geoplane. With rubber bands, the leaders had to build on the geoplane seven flat figures proposed
by the professor. The winner would accumulate another 5 points.

To evaluate the performance of the students throughout the teaching unit, a marker was created
(Table 3) where we reflected the houses or teams with their representative colours, the activities
carried out, and the corresponding scores. Although we provided the points according to the relevant
evaluation criteria, we tried to ensure that the difference between the teams was not too significant,
as this could have caused disinterest or lack of motivation in some of the groups. Finally, the winning
team was awarded the Copa de la Casas and one point for the written test.

Table 3. Group performance marker.

Activities Points

¡Alohomora! 10
Expecto Patronum 10

Sectumsempra 10
Avada Kedavra 10

Behavior 5
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The tools used for formative evaluation were both direct observation of the student and oral tests
and rubrics, used mainly in activity 1 and 3.

3.7. Data Analysis

Data analysis was performed using IBM SPSS Statistics version 25.0. For the descriptive study,
the statistics of mean (M), standard deviation (SD), asymmetry (Ame), and kurtosis (Kme) were used.
The comparison of means was developed by means of the Student t-test, specifically the t-test for
independent samples, differentiating the means given between the experimental group and the control
group. In both cases, values lower than p < 05 were considered as a significant difference, in addition
to the t statistics (tn1+n2-2), Cohen’s d, and biserial correlation (rxy).

4. Results

The results shown in Table 4 provide the data related to the descriptive analysis. In this case,
all the values of the control group are below 2, which marks levels between medium and low in the
development of the teaching and learning process using the traditional method. On the other hand,
with respect to the students of the experimental group, the average of the variables analyzed is above
2.5, except for the ratings, where it is below 2. Taking into account the values given by the asymmetry
and kurtosis, a normal distribution is observed, as they are in the range of ±1.96, marked by [68]. The
standard deviation shows that the values given by the different students were similar, especially in the
control group, something that does not occur in the variables COL, PAR, and CON of the experimental
group, where the response variety is more dispersed. The kurtosis shown in the different variables
is mainly platystic, except in the DES variables, which is leptocurtic, and the AUT, PAR, and GRA
variables, which are mesocurtic, all of them belonging to the control group.

Table 4. Results obtained for the study variables in the control and experimental groups.

Likert Scale n (%) Parameters

Variables G None Few Enough Completely M SD Skw Kme

Motivation C 41(34.7) 49(41.5) 25(21.2) 3(2.5) 1.92 0.812 0.450 −0.595
E 20(16.8) 40(33.6) 36(3.03) 23(19.3) 2.52 0.990 0.021 −1.019

Autonomy C 47(39.8) 48(40.7) 15(12.7) 8(6.8) 1.86 0.886 0.871 0.100
E 17(14.3) 42(35.3) 36(30.3) 24(20.2) 2.56 0.971 0.017 −0.979

Collaboration C 49(41.5) 43(36.4) 23(19.5) 3(2.5) 1.83 0.830 0.601 −0.561
E 22(18.5) 35(29.4) 39(32.8) 23(19.3) 2.53 1.007 −0.05 −1.060

Participation C 49(41.5) 48(40.7) 17(14.4) 4(3.4) 1.80 0.812 0.781 0.022
E 20(16.8) 38(31.9) 36(30.3) 25(21) 2.55 1.006 −0.02 −1.066

Resolution C 44(37.3) 46(39) 27(22.9) 1(0.8) 1.87 0.790 0.337 −1.013
E 19(16) 36(30.3) 40(33.6) 24(20.2) 2.58 0.987 −0.09 −1.000

Class time C 52(44.1) 43(36.4) 19(16.1) 4(3.4) 1.79 0.836 0.776 −0.184
E 18(15.1) 42(35.3) 37(31.1) 22(18.5) 2.53 0.964 0.031 −0.945

Concepts C 45(38.1) 49(41.5) 18(15.3) 6(5.1) 1.87 0.853 0.753 −0.051
E 23(19.3) 33(27.7) 37(31.1) 26(21.8) 2.55 1.039 −0.07 −1.147

Scientific data
C 54(45.8) 43(36.4) 19(16.1) 2(1.7) 1.74 0.789 0.718 −0.366
E 16(13.4) 39(32.8) 43(36.1) 21(17.6) 2.58 0.934 −0.07 −0.844

Graphics C 51(43.2) 45(38.1) 16(13.6) 6(5.1) 1.81 0.860 0.881 0.103
E 14(11.8) 43(36.1) 37(31.1) 25(21) 2.61 0.949 0.001 −0.941

Results C 58(49.2) 36(30.5) 21(17.8) 3(2.5) 1.74 0.842 0.794 −0.399
E 15(12.6) 46(38.7) 35(29.4) 23(19.3) 2.55 0.945 0.085 −0.912

Decision C 44(37.3) 54(45.8) 15(12.7) 5(4.2) 1.84 0.806 0.801 0.299
E 17(14.3) 40(33.6) 38(31.9) 24(20.2) 2.58 0.970 −0.03 −0.969

Ratings 1 C 51(43.2) 46(39) 19(16.1) 2(1.7) 1.76 0.781 0.664 −0.368
E 40(33.6) 51(42.9) 18(15.1) 10(8.4) 1.98 0.911 0.717 −0.205

1 Established grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely: 9–10).
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The means offered by the control group and the experimental group differ substantially from each
other, with a higher average value in the groups where the educational experience was developed
through cooperative groups under the theme of Harry Potter than in the groups where a traditional
teaching and learning process was applied. The distance between the variables of the control group
and the experimental group is even, except in ARP, where the results are more similar (Figure 5).
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Figure 5. Comparison between control groups and experimental groups.

In order to know the value of independence of the values given between the traditional method
of teaching in relation to the method of teaching based on the cooperative groups through the theme of
Harry Potter, the statistical test of Student’s t-test for independent samples was used. The results show
significant differences in all the variables analyzed, with the p-value being below 0.01, except in rating,
where the significance ratio is below 0.05. The strength of association presented between the variables,
according to the biserial correlation, is at medium-low levels, given that the values are between 0.3 and
0.5, except in RAT, where the correlation is low. On the basis of the values provided by Cohen’s d,
we can determine that the effect size is small (Table 5).

Table 5. Study of the value of independence between the control groups and the experimental groups.

Variables µ(X1–X2) tn1+n2−2 Df d rxy

Motivation −0.606(1.92–2.52) −5.151 235 0.037 0.318 **
Autonomy −0.699(1.86–2.56) −5.787 235 0.075 0.353 **

Collaboration −0.699(1.83–2.53) −5.832 235 0.058 0.355 **
Participation −0.758(1.80–2.55) −6.386 235 0.059 0.384 **
Resolution −0.707(1.87–2.58) −6.088 235 0.045 0.369 **
Class time −0.741(1.79–2.53) −6.327 235 0.103 0.381 **
Concepts −0.682(1.87–2.55) −5.523 235 0.018 0.339 **

Scientific data −0.843(1.74–2.58) −7.503 235 0.105 0.439 **
Graphics −0.808(1.81–2.61) −6.874 235 0.109 0.409 **
Results −0.817(1.74–2.55) −7.029 235 0.166 0.417 **

Decision −0.741(1.84–2.58) −6.399 235 0.040 0.385 **
Ratings a

−0.220(1.76–1.98) −1.999 235 0.056 0.129 *

Note. ** = the correlation is significant at the 0.01 level; * = correlation is significant at the 0.05 level; n.s. = not
significant; a = established grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely: 9–10).



Mathematics 2020, 8, 369 12 of 16

5. Discussion

The present research offers us a contrast, as far as the study variables are concerned, between the
traditional-expositive method with respect to the collaborative method, given that all of them were
superior in the experimental group with respect to the control group. This allows us to affirm that the
collaborative method, using the Harry Potter theme, is more effective in comparison with the traditional
method for teaching geometrically related content, as already pointed out by other researchers [39,40].
Furthermore, as can also be seen in other works, the collaborative method generated improvements in
the attitudinal dimension [52], focusing on motivation [44,51], autonomy [49], collaboration [41,42],
participation [50], resolution [47], and class time. In relation to the mathematical dimension, the fact
of using an active teaching method, in which the student is the centre of his or her teaching and
learning process, meant an improvement in the acquisition of concepts, scientific data, graphs, results,
and outcomes to be adopted [20]. In contrast, although there were better academic results in the
experimental group with respect to the control group, the differences were minimal [55].

The students who developed the educational experience through collaborative learning were
motivated during all the sessions, showing autonomy in the development of the proposed activities,
collaborating with each other for the development of the different pedagogical actions, actively
participating in the teaching and learning process, and solving problems as a team. In addition, the
feeling shown by the students in each of the sessions was that time passed quickly. At the end of each
class, most indicated that time had passed quickly. This was not observed during the development of
the sessions in the groups that used the expository method. With respect to the mathematical aspects
of the unit (concepts, data, scientists, graphs, results, and decisions), it did not require constant and
continuous repetition, something that was needed, on several occasions, by the students where the
expository method was applied.

In all the variables of study, significant differences are shown, having greater inequalities in the
mathematical dimension, mainly in scientific data, graphics, and results; thus not in the attitudinal one,
where in all the variables, pairs were shown. On the other hand, the grades obtained by the students
were not so significant with respect to the rest of the variables, with the difference between the groups
being very low. These results are associated with other studies of similar characteristics, where the use
of the collaborative method provides good results [23].

This shows that it is necessary to apply active, innovative teaching methods, where the students
are the centre of attention, becoming responsible for their training process, while the teacher must be
the guide that orients them during the whole process, thus generating changes at the educational level
that will later provoke changes at the social level [1,11].

6. Conclusions

We conclude that collaborative learning, through the theme of Harry Potter in the field of
mathematics, improves motivation, autonomy, collaboration, participation, and problem solving.
It reduces the sense of time for students in the teaching and learning process. It also facilitates the
acquisition of pedagogical aspects related to mathematics, including concepts, scientific data, graphics,
results, and decisions. This does not happen with students who develop an expository teaching
method, where all these aspects are less valued. Finally, with respect to student grades, we observe
that those students who use collaborative learning present better results, although there are no great
differences over those students who have used the traditional method.

The prospective of this research is to offer a teaching method, based on the collaborative teaching
method and founded on the theme of Harry Potter, with a detailed description of it so that it can serve
as a reference and basis for other teachers who want to develop teaching and learning processes of
similar characteristics, both in the subject of mathematics and in others that they consider.

The limitations of the study focus on the sampling applied in this study, this being for convenience,
as there was no possibility of modifying the components of each of the groups, given the period in
which the research was carried out. It should also be borne in mind among the limitations that the
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results obtained were applied to a specific population, and thus the extrapolation of the data obtained
should be taken with caution. As a future line of research, we propose the development of this teaching
method in other populations and in other subjects, in order to be able to compare the results obtained
with those achieved in this research.
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