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The effects of a gamified project based on historical
thinking on the academic performance of primary
school children

Maria Martl'nez-Hita®1E, Cosme Jests Gémez-Carrasco! & Pedro !\/\iralIes-!\/\artfnez@1

History education research has long defended a transformation of the teaching and learning
process in order to overcome the repetitive and conceptual learning of history, advocating an
approach based on the development of historical thinking. Gamification is an innovative
educational tool which may facilitate the learning of historical thinking concepts in the
classroom. The objective of this quasi-experimental research was to verify whether the
learning of history of 4th year primary school children improved following the implementation
of a gamified project in the classroom compared with a control group which followed a
traditional methodology. For this purpose, the learners completed a mixed performance test
before and after the classroom intervention. The results showed significant differences in the
intergroup (posttest) and intragroup (pretest-posttest) comparisons. This research may
serve as a reference point for promoting the implementation of gamification in the primary
classroom, and for orienting teacher training programmes towards an epistemological and
methodological change.
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Introduction

t the present time, there is an educational trend which

defends the incorporation of active methodologies in the

classroom (Muntaner et al., 2020). One innovation which
is progressively acquiring greater relevance in the context of
education is gamification due to the benefits which it can con-
tribute in terms of pupils’ motivation, participation, involvement,
interest and learning (Area and Gonzilez, 2015; Lee and
Hammer, 2011; Prieto, 2020).

One of the main areas of knowledge which presents educa-
tional problems relating to demotivation, disinterest and super-
ficial learning on the part of pupils is the subject of history
(Liceras, 2016; Llopis and Balaguer, 2016; Sanz et al., 2017; Van
Straaten et al., 2018; Zhao and Hoge, 2005). Furthermore, history
education research has, for many decades, defended a change in
the way the subject is taught with the objective of developing
historical thinking among learners (Dominguez, 2015; Metzger
and Harris, 2018; Seixas and Morton, 2013; VanSledright, 2014).

Many countries have incorporated historical thinking into their
curriculums, textbooks and teaching methodology (Dominguez,
2015). However, this is not the case of Spain where this philo-
sophy is practically absent from the curriculum, textbooks and
the classroom (Gémez, Solé et al.,, 2020; Martinez-Hita, 2019;
Martinez-Hita and Gémez, 2016, 2018).

Gamification can be a tool to contribute towards solving these
problems and enabling the transformation of the teaching and
learning process of history, thereby achieving an improvement in
pupils’ learning (Area and Gonzalez, 2015; De Freitas, 2018;
Goethe, 2019; Ortiz-Col6n et al., 2018; Prieto, 2020). However,
prior research carried out on the effects of gamification has
normally focused on secondary and higher education (Gomez-
Carrasco et al., 2020; Kocakoyun and Ozdamli, 2018; Lozada-
Avila and Betancur-Gémez, 2017; Prieto, 2020; Torres-
Toukoumidis et al., 2018; Zatarain, 2018), with few studies
being carried out in the area of primary education and the rela-
tionship between gamification and historical thinking.

Bearing this research deficiency in mind, the aim of this quasi-
experimental study is to analyse the academic performance of
primary education pupils in Spain following the implementation
of a gamified intervention programme in the classroom based on
historical thinking in order to compare it with a control group
following a traditional methodology based on the use of the
textbook as the main resource.

Gamification

Gamification is a concept which has aroused a great deal of
interest and gained in popularity over recent years (Hamari et al.,
2014; Kocakoyun and Ozdamli, 2018). It has been applied in a
wide range of contexts and areas, such as education, marketing,
health and sustainability, among others (Deterding et al., 2011;
Kocakoyun and Ozdamli, 2018; Robson et al., 2015). The most
widely accepted definition of the term is that which considers that
“Gamification is the use of game design elements in non-game
contexts” (Deterding et al., 2011, p. 10).

Focusing on the context of education, gamification consists of
applying elements which normally form part of games to the
educational process in order to improve pupils’ learning experi-
ence, motivation, attention and involvement (Ozdener, 2018;
Robson et al., 2015). This definition could be simplified to state
that gamification consists of introducing the dynamics and
mechanics of games into the classroom (Rivero, 2017). However,
the concept of gamification is commonly confused with others,
such as the use of serious games in the classroom, game-based
learning and learning by making games (Deterding et al., 2011;
Marczewski, 2015; Nousiainen et al., 2018).
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Serious games are those whose main purpose is educational or
formative and not entertainment. In contrast, the main objective
of games which are not considered to be serious is to have fun.
Game-based learning consists of the use of games, be they tra-
ditional or digital, in the context of education in order to achieve
a learning objective. On the other hand, learning by making
games involves pupils understanding specific contents by
designing and making a game.

However, gamification is not based on the use of games, but
rather on the use of the design and elements of games, the main
purposes of which are not entertainment, but to make a non-
recreational experience more attractive and to increase the level of
motivation and involvement of the participants (Karatas, 2014).

Elements of gamification

The game elements which make it possible to create a gamified
experience can be classified into different categories according to
different authors (Hunicke et al., 2004; Werbach and Hunter,
2012).

Gamification, according to the MDA framework (Hunicke
et al., 2004), is built upon the following three principal elements:
mechanics, dynamics and aesthetics.

Mechanics refers to the rules of the game and to the PBL
(Points, Badges and Leaderboards) system. Along with other
elements, such as the use of avatars, they make it possible to
increase the extrinsic motivation of pupils and favour their
involvement in the learning process.

The dynamics are related to the behaviour or the way in which
the participants act, and the situations created when applying the
mechanics. This is a more abstract aspect than the mechanics
which is crystallised in missions or challenges which enable pupils
to be aware of their progress thanks to the feedback received and
their evolution in the achievement of a certain status or level. This
leads to a sensation of individual progress and maintains the
pupils’ interest throughout the whole process.

Last of all, aesthetics refers to the emotional and sensorial
response of the participants. It is essential, therefore, that the
experience should be attractive and the use of a narrative as a
central theme bringing together all of the missions or challenges
is of prime importance. This narrative serves as a basis and fra-
mework for the whole learning pathway and must attract the
attention of the participants. Thus, it is necessary to bear in mind
the context in the gamification design.

Werbach and Hunter (2012) classified the elements of gami-
fication into three categories: dynamics, mechanics and
components.

The dynamics are the most general aspects of gamification,
such as the narrative, emotions, limitations and progression. The
mechanics are the basic components which stimulate participa-
tion and the development of the activity, such as the challenges,
rewards, feedback, competition and cooperation. The compo-
nents are the specific elements of the game, such as avatars,
insignias, points, classification tables, levels, etc. Thus, in the latter
element, the aforementioned PBL system is included.

Gamification in education

The application of these elements in the context of education
contributes towards creating an immersive learning experience
which is similar to a game; an experience in which pupils are
completely immersed in the narrative of the gamification and are
in a state of concentration aimed at completing the missions
(Jaramillo and Castelldn, 2012). This is related with the concept
of flow proposed by Csikszentmihalyi, which is defined as the
mental state of complete immersion in the task being carried out
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in which the individual is fully involved and entertained (Teixes,
2014). Gamification, therefore, makes it possible to transform
learning into an immersive experience which contributes to a
greater degree of motivation, interest, commitment and, even,
performance among pupils due to the fact that they find them-
selves in the aforementioned state of flow (Ortiz-Coldn et al.,
2018; Prieto, 2020).

This does not mean that classes are transformed into a game, as
the specific objective of gamification is learning from a motivating
point of view (Kapp, 2012). In such a way, gamification facilitates
the internalisation of knowledge and the acquisition of learning in
a more entertaining way, as the pupils have an interest in learning
in order to overcome the challenges proposed (De Freitas, 2018;
Goethe, 2019; Prieto, 2020). Furthermore, the contents will be
significant for the pupils as they are emotionally involved (Barton,
2008).

However, some studies have indicated that gamification does
not imply a significant improvement in learning and may even
have a negative effect on pupils’ motivation and performance
(Dominguez et al., 2013; Hanus and Fox, 2015; Hew et al., 2016;
Mekler et al., 2017).

Nevertheless, the majority of prior research carried out shows
the benefits of introducing this educational innovation in the
classroom, which are reflected in pupils’ learning, motivation and
participation, among other aspects (Area and Gonzilez, 2015;
Chapman and Rich, 2018; Da Rocha-Seixas et al., 2016; Hamari
et al., 2014; Kocakoyun and Ozdamli, 2018; Lozada-Avila and
Betancur-Gomez, 2017; Majuri et al., 2018; Ortiz-Colon et al.,
2018; Ozdener, 2018; Prieto, 2020; Subhash and Cudney, 2018;
Torres-Toukoumidis et al., 2018; Yildirim, 2017).

These benefits of the application of gamification in the class-
room explain its growing relevance in the field of education, as it
offers a solution to some of today’s educational problems, such as
the lack of motivation and interest among pupils in the teaching
and learning process (Area and Gonzilez, 2015; Lee and
Hammer, 2011; Ortiz-Coldn et al., 2018).

Gamification and history

One of the main areas of knowledge in which such problems are
identified is in the teaching of history, due to the fact that it is
frequently considered by pupils to be boring and without use-
fulness or interest (Liceras, 2016; Llopis and Balaguer, 2016; Sanz
et al,, 2017; Van Straaten et al., 2018; Zhao and Hoge, 2005).

Learners state that one of the main reasons for this negative
consideration of history is the teaching approach which is applied
in the classroom, showing a preference for active and participa-
tory methodologies (Biddulph and Adey, 2002; Harris and
Haydn, 2006; Harris and Reynolds, 2014).

Thus, a curricular design based on the principles of gamifica-
tion could contribute towards transforming the teaching and
learning process into something interesting for pupils and, at the
same time, improving learning and the acquisition of skills (Area
and Gonzalez, 2015; Ortiz-Colon et al., 2018).

In addition, gamification becomes a means which facilitates
Project-based Learning (Ortiz-Coldén et al., 2018). Along with
other active learning methods, such as cooperative techniques, it
allows for the active participation of pupils in the construction of
their own learning. This idea is defended by the constructivist
theory, the principles of which are coherent with empirical
research in the field of history education (Van Straaten et al,
2018).

In this way, and in line with the current educational tendency
relating to the incorporation of active methodologies in the
classroom (Muntaner et al., 2020), the aim is to replace the tra-
ditional method of teaching, based on the transmission of

historical contents which are to be memorised, with a teaching
method based on the development of historical thinking among
pupils. This implies training in problem-solving, critical thinking
and the capacity for analysis, which are more complex cognitive
skills related with the competences (Martinez-Hita and Gomez,
2018; Saiz, 2013, 2015), thereby reducing the prominence of
memorisation and the repetition of concepts, dates and facts.

Therefore, making use of active methodologies, such as gami-
fication, could provide a triple response. First of all, following the
educational recommendations which seek integral training in
pupils’ competences. Secondly, increasing interest in history.
And, finally, the formation of historical thinking.

Historical thinking

In accordance with the cognitive model of the learning of history
and its epistemology, history education research advocates a
teaching model based on the development of historical thinking
among learners (Metzger and Harris, 2018; Seixas and Morton,
2013; VanSledright, 2014).

Historical thinking is the union of certain first-order concepts,
such as dates, facts and concepts, with other second-order con-
cepts, such as the handling of historical sources, perspective and
the analysis of causes and consequences or changes and con-
tinuities. In short, it consists of knowledge of the research
methods of history which extend beyond the mere repetitive and
conceptual learning of the subject (Dominguez, 2015; Lee, 2005;
Seixas and Morton, 2013; VanSledright, 2011).

This teaching approach based on historical thinking is closely
related with the guidelines established by educational institutions
for teaching the achievement of competences, as, in the same way
as with the competences, not only the acquisition of knowledge
(knowing what) is sought, analogous to first-order concepts, but
also the development of complex skills and functional learning
(knowing how), similar to second-order concepts (L6épez-Facal
et al., 2017; Martinez-Hita and Gomez, 2018).

The formation of historical thinking among pupils requires a
methodological change which fosters the active participation of
learners in the construction of their own historical knowledge. In
order to achieve this, use can be made of different strategies,
among which gamification stands out (Gémez et al., 2018).

In order to achieve an improvement in the teaching of history,
it is also of great importance that teachers possess theoretical
knowledge of the formation of historical thinking and of the most
appropriate teaching methods and strategies for its development.
In this regard, teacher training becomes a fundamental aspect for
this improvement (Miralles, Gémez, Arias, et al., 2019; Miralles,
Gomez, 2019; Rodriguez-Medina et al,, 2020; Goémez, Chaparro
et al., 2020).

Along with teacher training, there are other aspects which
make it difficult to bring about a change in the teaching of his-
tory, leading to a continuation of traditional methodologies in
which the pupil occupies a passive role, and which engender the
consideration of historical knowledge as being of little use and
uninteresting. Among these aspects are education legislation, in
which, in the case of Spain, conceptual content is predominant
(Martinez-Hita, 2019; Martinez-Hita and Gomez, 2016), and the
use of the textbook as the main educational resource, transmitting
the idea of history as a linear narrative which pupils must
memorise, without developing more complex cognitive capacities
and in which historical thinking is absent (Martinez-Hita and
Gomez, 2018).

However, in the 1970s, proposals began to emerge encouraging
the initiation of pupils in the historical research method. In other
words, they were encouraged to learn to think historically. These
proposals have been developed in different countries and in
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different educational stages, particularly in English-speaking
countries such as the United Kingdom, the United States and
Australia (Cooper, 2012; Levstik and Barton, 2008; Monte-Sano
et al,, 2015; Wineburg et al., 2013). In the case of Spain, these
international proposals have been incorporated into history
education research, but this transfer is not so evident, as has been
mentioned previously, in the curriculum, in textbooks or in the
classroom (Martinez-Hita, 2019; Martinez-Hita and GoOmez,
2016, 2018).

In addition, the majority of innovative experiments in the
teaching of history, such as the application of gamification in
general, have mainly been carried out in secondary and higher
education, with primary education receiving little attention, as
also occurs in the case of the joint analysis of gamification and
historical thinking (Dichev and Dicheva, 2017; Dicheva et al,
2015; Gomez-Carrasco et al, 2020; Kocakoyun and Ozdamli,
2018; Lozada-Avila and Betancur-Gémez, 2017; Prieto, 2020;
Torres-Toukoumidis et al., 2018; Zatarain, 2018).

Previous studies have highlighted the need to analyse the
methods and strategies of history teaching and the effects of
gamification in different levels of education (Bicen and
Kocakoyun, 2018; Buckley et al., 2017; Rodriguez-Medina et al.,
2020). Herein lies the significance of this study, which aims to
analyse the results of the implementation of a gamified inter-
vention programme based on the approach of historical thinking
and on active and inclusive methods in a 4th year primary edu-
cation class in Spain, with the aim of verifying its effect on the
pupils’ learning.

Objectives
The main objective of this research was to analyse the learning
outcomes of 4th year primary pupils following the implementa-
tion of a gamified project in the classroom for the teaching of
historical thinking, comparing the results with a control group
which followed a traditional methodology for the teaching of the
same contents.

This general objective was defined in the following three spe-
cific objectives:

e SOl1: To compare the learning outcomes of the experi-
mental group in the posttest with those obtained in the
pretest.

e SO2: To compare the learning outcomes of the control
group in the posttest with those obtained in the pretest.

e SO3: To compare the learning outcomes of the control
group and the experimental group in the pretest and in the
posttest.

Method

Participants. This study was carried out with two groups of 4th
year primary pupils in a state-run school in the Region of Murcia
(Spain) during the 2017/2018 academic year. The context and
socioeconomic and cultural level of the school and the families is
characterised as low, with a high percentage of immigrants and
pupils of gypsy ethnicity.

The selection of the groups and participants was non-
probabilistic and incidental in nature, as the sample was selected
in accordance with accessibility to the subjects and suitability to
the objectives of the research (Bisquerra, 2014). Furthermore, the
participants remained in their class groups, thus maintaining
their natural groups. The experimental group was made up of 23
children, whereas the control group consisted of 21 pupils. Thus,
the total number of participants in this research was 44 people
ranging from 9 to 10 years of age.

4

Regarding the ethical issues, a informed consent was obtained
from their legal guardians and the research project received the
approval of the University of Murcia’s Research Ethics
Commission.

Research design. This research is framed within the methodology
of programme evaluation and follows the CIPP model (Guba and
Stufflebeam, 1970; Latorre et al., 2003), which is the acronym for
four types of evaluation: context, input, process and product. The
results presented in this paper correspond to the evaluation of the
product, that is to say, the analysis and evaluation of the results of
the application of the programme in order to determine whether
its objectives were achieved.

In order to achieve this, a quasi-experimental design was
followed with an experimental group and a control group and the
use of a pretest and posttest.

Data collection tool. The data collection tool employed was a
mixed pupil performance test elaborated ad hoc for the evaluation
of the learning standards established in the educational curricu-
lum (CARM, 2014) and programmed in the subject of social
sciences for the third term of the 4th year of primary education.

The aforementioned performance test was made up of 11 items
with different types of response, such as multiple choice, open
response or simple response (see Table 1). The same test was used
in the pretest and in the posttest. These items were evaluated
using a scale of 0-4, in which each value was assigned an
achievement indicator.

The tool was validated by way of the expert judgement
technique according to the criteria of relevance, clarity, coherence
and adequacy for each item. The analysis of its psychometric
characteristics demonstrated that it possessed content validity
(Escobar-Pérez and Cuervo-Martinez, 2008) with a moderate
degree of agreement among the judges (Landis and Koch, 1977)
(see Table 2), and an extremely high degree of internal
consistency according to Bisquerra (1992) and was considered
excellent according to the criteria of George and Mallery (2003),
as the Cronbach’s alpha coefficient obtained a value of 0.937.This
indicated that the pupils’ responses to the items consistently
reflected the construct which was being measured, in other words,
their knowledge regarding history.

Procedure. This research was carried out in accordance with the
CIPP model: context, input, process and product (Guba and
Stufflebeam, 1970).

First of all, prior to the implementation of the intervention
programme in the classroom, the context was evaluated in order
to detect necessities and to identify problems which required
solutions. The analysis of the Spanish curriculum and textbooks
revealed the absence of historical thinking in primary education
(Martinez-Hita and Gomez, 2018; Martinez-Hita, 2019).

Subsequently, the gamified project for learning about pre-
history and ancient history was designed, according to the
programme of the subject of social sciences in the 4th year of
primary education and in coherence with the legislation in force
and its curricular elements: contents, assessment criteria and
learning standards (CARM, 2014). The design of the gamified
project was evaluated and validated by the method of expert
judgement (Martinez-Hita and Miralles, 2020) as part of the
evaluation phase of the input.

Then, during the third term of the 2017/2018 academic year,
the gamified project based on active and inclusive methodologies
was implemented along with a historical thinking approach in the
class of the experimental group. On the other hand, the control
group followed a traditional methodology based on the use of the
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Item

Table 1 Items that comprised the performance test and their respective historical concepts.

Historical concept

1. What is history?

2. How is history written?

3. Who writes history?

4. What is a historical source? What is it for?

(a) From Prehistory to History

(b) From the Ancient History to the Middle Ages

(c) From the Middle Ages to the Modern Age

(d) From the Modern Age to the Contemporary Age

6. Circle the pictures that belong to the Prehistoric Ages.

brought about in people’s lives.

8. Look at the map and answer the following questions:
(a) What information does the map give?

(b) About which historical period does it give information?

would live in each of them: Palaeolithic, Neolithic, Metal Age.

live there.

1. Look at the map.

(a) About which historical period does it give information?
(b) What information does the map give?

5. Look at the picture and write which event marked the end and the beginning of the following ages:

7. Explain why the discovery of agriculture and livestock was so important. Describe at least one major change it

9. The following timeline shows the different periods into which Prehistory is divided. Explain briefly how you

10. Imagine that now you are not living in Prehistory, but in the Ancient Ages. Explain briefly how you would

(c) Compare this map with the one in question number 8, which map is about an older era?

Definition of history

Construction of historical knowledge
The historian's task

Role of evidence

Chronology

Evidence
Historical significance
Continuity and change
Evidence
Historical perspective

Historical perspective

Evidence

Table 2 Kendall's w test. coefficient of concordance.

Criteria Kendall's W p

Relevance 0.534 0.001
Clarity 0.556 0.000
Coherence 0.573 0.000
Adequacy 0.530 0.001

textbook for the teaching of the same contents relating to pre-
history and ancient history.

The pretest was administered to the pupils of both groups
before initiating the educational intervention. Upon completion
of the programme, the posttest, which was the same tool as in the
pretest phase, was administered in order to evaluate the pupils’
learning and the intervention programme as a whole.

As far as the gamified project designed is concerned, it
included different tools and game elements, such as a narrative
which was the common thread in all of the proposed missions,
avatars, challenges, points, badges, rewards and levels of
achievement. Furthermore, the design of the gamified project
was based on the historical thinking skills and on the introduction
of active and inclusive methodologies, along with cooperative
work (Martinez-Hita and Miralles, 2020).

Data analysis. The data were coded and analysed using the SPSS
v.24 statistical programme. For the coding and scoring of the
pretest and posttest responses, a 5-point scale, ranging from 0 to
4, was employed, assigning a particular achievement indicator to
each value for each of the items.

Descriptive statistical analyses were carried out and nonpara-
metric tests were applied for intergroup and intragroup
comparison as the verification of the normal distribution of the
statistics (Shapiro-Wilk) indicated a non-normal distribution
(p <0.05).

The Mann-Whitney U test was performed in order to make a
comparison between the control group and the experimental
group and, for the intragroup comparison, the Wilcoxon W test

was employed. Statistical significance was established with a p-
value < 0.05.

The effect size was also calculated using the Rosenthal R test
(Rosenthal, 1991) in order to determine the size of the differences
in the intergroup and intragroup comparisons.

Results
The results are presented in accordance with the specific objec-
tives of the research.

SO1: To compare the learning outcomes of the experimental
group in the posttest with those obtained in the pretest. Table 3
shows the descriptive statistics of the experimental group relating
to the 11 items making up the pretest and posttest. It can be
observed that all of them obtained an extremely low score, with
the exception of item number 6, in the pretest. However, in the
posttest, an increase in the scores of all the items above the mean
value of the evaluation scale, that is, higher than two, can be
observed, given that the maximum score it was possible to obtain
in each of the items was 4.

For the comparison between the pretest and the posttest in the
experimental group, the Wilcoxon W test was performed, which
showed that there were significant differences in all of the items
(p <0.05) (see Table 4). The learning outcomes obtained by the
experimental group in the posttest were greater than those of the
pretest, as seen in Table 3. These differences were statistically
significant (p < 0.05), with a moderate effect size (ES) in all of the
items, with the exception of item 6, which is less according to
Cohen’s (1988) criteria.

SO2: To compare the learning outcomes of the control group
in the posttest with those obtained in the pretest. Table 5 shows
the descriptive statistics of the control group in the pretest and
posttest for each of the items. It can be seen that the scores
obtained in the posttest were low, as only three of the items
(numbers 3, 6 and 9) obtained a score higher than the mean value
on the evaluation scale.
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Table 3 Descriptive statistics of the experimental group in the pretest and posttest.
N Mean Median Mode Standard deviation Minimum Maximum

Item_1_pre 23 113 2.00 2 0.968 0 2
ltem_1_pos 23 2.83 3.00 4 1.370 0 4
ltem_2_pre 23 0.96 1.00 0 0.928 0 3
ltem_2_pos 23 2.87 3.00 3 1180 0 4
Item_3_pre 23 0.83 1.00 0 0.887 0 3
Item_3_pos 23 3.91 4.00 4 0.288 3 4
ltem_4_pre 23 0.39 0.00 0 0.891 0 3
ltem_4_pos 23 2.00 2.00 0 1.567 0 4
Item_5_pre 23 0.13 0.00 0 0.458 0 2
ltem_5_pos 23 213 3.00 4 1.890 0 4
ltem_6_pre 23 2.65 3.00 4 1.496 0 4
ltem_6_pos 23 3.43 4.00 4 1.037 0 4
ltem_7_pre 23 0.65 1.00 1 0.647 0 2
ltem_7_pos 23 2.65 3.00 4 1.335 0 4
ltem_8_pre 23 017 0.00 0 0.388 0 1
ltem_8_pos 23 2.91 4.00 4 1.379 0 4
Item_9_pre 23 0.78 0.00 0 1.166 0 4
ltem_9_pos 23 3.30 3.00 4 0.822 1 4
ltem_10_pre 23 0.04 0.00 0 0.209 0 1
ltem_10_pos 23 2.57 3.00 4 1.441 0 4
Item_11_pre 23 0.52 0.00 0 0.593 0 2
ltem_11_pos 23 2.61 3.00 3 1.270 0 4

Table 4 Wilcoxon? W test of the posttest/pretest of the experimental group with the corresponding effect size.

Item Mean Z (Sig.) ES Item Mean Z (Sig.) ES
ltem_1_pre 113 —3.859b (0.000) 0.569 ltem_7_pre 0.65 —3.972b (0.000) 0.586
ltem_1_pos 2.83 ltem_7_pos 2.65

ltem_2_pre 0.96 —3.966 (0.000) 0.585 ltem_8_pre 0.17 —4.064b (0.000) 0.599
ltem_2_pos 2.87 ltem_8_pos 2.91

ltem_3_pre 0.83 —4.255b (0.000) 0.627 Item_9_pre 0.78 —4.1445 (0.000) 0.611
Item_3_pos 391 Iltem_9_pos 3.30

ltem_4_pre 0.39 —3.548P (0.000) 0.523 Item_10_pre 0.04 —3.962b (0.000) 0.584
ltem_4_pos 2.00 ltem_10_pos 2.57

ltem_5_pre 0.3 —3.370b (0.001) 0.497 ltem_11_pre 0.52 —3.973b (0.000) 0.586
Item_5_pos 213 Iltem_11_pos 2.61

ltem_6_pre 2.65 —2.529b (0.011) 0.373

ltem_6_pos 3.43

aWilcoxon signed-rank test.
bBased on negative ranges.

The Wilcoxon W test demonstrated that the posttest scores of
the control group improved significantly with regard to the
pretest in items 3, 4, 7, 8, 9, 10 and 11 (p <0.05) (see Table 6),
although the effect size (ES) and the size of these differences were
small (Cohen, 1988).

A significant difference can also be observed in item 5 (p <
0.05), although in this case it is a worsening in the results
obtained in the posttest with regard to the pretest.

SO3: To compare the learning outcomes of the control group
and the experimental group in the pretest and in the posttest.
Before comparing the learning outcomes in the posttest between
the experimental and the control group, it was necessary to verify
that there were no prior differences between the two groups.

Table 7 shows that there were no statistically significant
differences between the control group and the experimental
group before the educational intervention in the classroom (p >
0.05), with the exception of item 10 in which the control group
obtained higher scores.

6

Conversely, as can be observed in Table 8, statistically
significant differences were found in almost all of the items
when comparing the learning outcomes of the control group and
the experimental group in the posttest (p <0.05). The experi-
mental group obtained statistically higher scores than the control
group, with a mainly moderate effect size, as its values were
higher than or extremely close to 0.50 (Cohen, 1988).

Discussion and conclusions

The results showed that the experimental group, following an
educational intervention employing a gamified project based on
historical thinking, improved its learning outcomes significantly
with regard to the pretest in all of the items which made up the
performance test, with a moderate effect size. Furthermore, all of
the items obtained scores higher than the mean value of the
evaluation scale of the responses.

On the other hand, the control group, which followed a tra-
ditional methodology, also significantly improved its learning
outcomes with regard to the pretest in more than half of the
items. However, these differences were mainly small in
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Table 5 Descriptive statistics of the control group in the pretest and posttest.

N Mean Median Mode Standard deviation Minimum Maximum
ltem_1_pre 21 1.19 2.00 2 0.928 0 2
Item_1_pos 21 1.29 2.00 2 1.007 0 3
ltem_2_pre 21 0.90 .00 0 1.044 0 3
Item_2_pos 21 133 2.00 0 1197 0 3
Item_3_pre 21 114 0.00 0 1.352 0 3
Item_3_pos 21 248 3.00 4 1.750 0 4
Item_4_pre 21 0.24 0.00 0 0.889 0 4
Item_4_pos 21 0.86 0.00 0 1.315 0 4
Item_5_pre 21 0.38 0.00 0 0.590 0 2
Item_5_pos 21 0.19 0.00 0 0.402 0 1
ltem_6_pre 21 3.10 4.00 4 1.221 0 4
Item_6_pos 21 3.05 3.00 32 0.973 1 4
Item_7_pre 21 0.62 0.00 0 0.921 0 3
Item_7_pos 21 1.24 1.00 1 0.944 0 3
Item_8_pre 21 0.29 0.00 0 0.717 0 3
Item_8_pos 21 1.57 2.00 0 1.434 0 4
Item_9_pre 21 0.95 1.00 0 1161 0 4
Item_9_pos 21 2.19 3.00 3 1.401 0 4
Item_10_pre 21 0.43 0.00 0 0.81 0 3
Item_10_pos 21 0.86 0.00 0 1.352 0 4
Item_11_pre 21 0.90 1.00 1 0.831 0 3
Item_11_pos 21 1.48 1.00 1 1.078 0 3
aMultiple modes exist. The smallest value is shown.
Table 6 Wilcoxon? W tests of the posttest/pretest of the control group with their respective effect sizes.
Item Mean Z (Sig.) ES Item Mean Z (Sig.) ES
ltem_1_pre 119 —0.649b (0.516) 0.100 ltem_7_pre 0.62 —2.310° (0.021) 0.356
ltem_1_pos 1.29 Iltem_7_pos 1.24
ltem_2_pre 0.90 —1.852b (0.064) 0.286 ltem_8_pre 0.29 —3.047° (0.002) 0.470
ltem_2_pos 133 Iltem_8_pos 157
ltem_3_pre 114 —2.954b (0.003) 0.456 ltem_9_pre 0.95 —3.146P (0.002) 0.485
ltem_3_pos 2.48 Iltem_9_pos 2.19
ltem_4_pre 0.24 —1.994b (0.046) 0.308 ltem_10_pre 0.43 —2.008b (0.045) 0.309
ltem_4_pos 0.86 Iltem_10_pos 0.86
Item_5_pre 0.38 —2.000¢ (0.046) 0.309 Item_11_pre 0.90 —2311P (0.021) 0.357
ltem_5_pos 0.19 Iltem_11_pos 1.48
Item_6_pre 3.0 —0.042¢ (0.967) 0.007
Item_6_pos 3.05
aWilcoxon signed-rank test.
bBased on negative ranges.
“Based on positive ranges.

accordance with Cohen (1988). In addition, in the control group,
only the average of the score of three items of the posttest was
higher than the mean value of the evaluation scale. That is to say,
the rest reflected insufficient learning.

As far as the comparison between the experimental group and
the control group is concerned, the results showed that the aca-
demic performance of the children who participated in the
gamified project was significantly higher than that of the control
group. All of the items obtained higher scores in the experimental
group, with the differences proving to be statistically significant in
practically all of them, with the exception of item 6, and with a
moderate effect size in the majority of them.

These results are coherent with those presented in prior
research highlighting the benefits of the introduction of gamifi-
cation in the classroom on pupils’ learning, among other aspects
such as motivation and participation (Area and Gonzalez, 2015;
Chapman and Rich, 2018; Da Rocha-Seixas et al, 2016; De

Freitas, 2018; Goethe, 2019; Hamari et al., 2014; Kocakoyun and
Ozdamli, 2018; Lozada-Avila and Betancur-Gémez, 2017; Majuri
et al,, 2018; Ortiz-Colén et al., 2018; Ozdener, 2018; Prieto, 2020;
Subhash and Cudney, 2018; Torres-Toukoumidis et al., 2018;
Yildirim, 2017).

Thus, it has been proved that the use of new teaching meth-
odologies and strategies, such as gamification, can become a tool
for the improvement of history education compared to traditional
methodologies based on conceptual and repetitive learning
(Gomez et al., 2018; Rodriguez-Medina et al., 2020; VanSledright,
2014).

Furthermore, gamification makes it possible to integrate other
active learning methods, such as project-based learning and
cooperative techniques (Ortiz-Coldn et al., 2018). This is in line
with current trends in education (Muntaner et al., 2020) and the
recommendations made from educational curriculums which
have the aim of educating pupils integrally in terms of
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Table 7 Mann-Whitney U test of the pretest between the control group and the experimental group.
Group Average range Sum of ranges U (sig.) z

Item_1 Experimental 22.20 510.50 234.500 (0.855) —0.183
Control 22.83 479.50

ltem_2 Experimental 23.00 529.00 230.000 (0.772) —0.289
Control 21.95 461.00

ltem_3 Experimental 21.78 501.00 225.000 (0.678) —0.415
Control 23.29 489.00

ltem_4 Experimental 23.33 536.50 222.500 (0.454) —0.749
Control 21.60 453.50

Item_5 Experimental 20.02 460.50 184.500 (0.056) —1.908
Control 25.21 529.50

ltem_6 Experimental 20.89 480.50 204.500 (0.343) —0.948
Control 24.26 509.50

Item_7 Experimental 23.61 543.00 216.000 (0.507) —0.663
Control 21.29 447.00

ltem_8 Experimental 22.24 511.50 235.500 (0.833) -0.21m
Control 22.79 478.50

ltem_9 Experimental 21.20 487.50 211.500 (0.442) -0.769
Control 23.93 502.50

Item_10 Experimental 19.91 458.00 182.000 (0.028) —2.199
Control 2533 532.00

Item_11 Experimental 19.85 456.50 180.500 (0.115) -1.578
Control 25.40 533.50

effect sizes.

Group Average range

Table 8 Mann-Whitney U test of the posttest between the control group and the experimental group with their respective

Sum of ranges

U (Sig.) z ES

Item_1 Experimental 29.20 671.50 87.500 (0.000) —3.760 0.567
Control 1517 318.50

Item_2 Experimental 29.39 676.00 83.000 (0.000) —3.849 0.580
Control 14.95 314.00

ltem_3 Experimental 27.89 641.50 117.500 (0.000) —3.542 0.534
Control 16.60 348.50

ltem_4 Experimental 26.80 616.50 142.500 (0.013) —2.485 0.375
Control 17.79 373.50

Item_5 Experimental 28.02 644.50 114.500 (0.001) —3.377 0.509
Control 16.45 345.50

ltem_6 Experimental 25.46 585.50 173.500 (0.078) —1.765 0.266
Control 19.26 404.50

Item_7 Experimental 28.54 656.50 102.500 (0.001M) —3.352 0.505
Control 15.88 333.50

Item_8 Experimental 27.70 637.00 122.000 (0.004) —2.900 0.437
Control 16.81 353.00

Item_9 Experimental 27.67 636.50 122.500 (0.003) —2.939 0.443
Control 16.83 353.50

ltem_10 Experimental 28.85 663.50 95.500 (0.000) —3.570 0.538
Control 15.55 326.50

Item_11 Experimental 27.85 640.50 118.500 (0.003) —2.990 0.451
Control 16.64 349.50

competencies, in the development of the capacity to solve pro-
blems, being autonomous and thinking critically towards the
mere memorisation and repetition of contents.

However, this is not only in line with current trends, but also
with research on history education which advocates constructivist
learning and a teaching approach based on historical thinking
(Metzger and Harris, 2018; Seixas and Morton, 2013;
VanSledright, 2014; Van Straaten et al., 2018).

Therefore, this research has proved that the implementation of
a gamified project based on historical thinking in a 4th year
primary education class in Spain made it possible to obtain

8

significantly higher learning outcomes among the participants
than those obtained by pupils following a more traditional
methodology based on the use of the textbook. This is also
coherent with the current general education recommendations
and the principles defended from the field of history education
research in particular.

This study may serve as a reference point in order to promote
and foster the implementation of gamification in the primary
classroom and active learning methods for the development of
historical thinking given the positive results obtained. Further-
more, the results of this research are also relevant for guiding
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teacher training programmes towards an epistemological and
methodological change.

However, a series of limitations have been identified, such as
the size of the sample, the absence of external assessors or more
assessors to enable a triangulation of the data. Therefore, it is
suggested that this line of research be continued, increasing the
number of participants, widening the levels of education analysed,
and comparing gamification with other active learning meth-
odologies in order to be able to corroborate the results obtained in
the present study.

Data availability

The datasets generated during the current study are not publicly
available because the identities of some participants are visible,
undermining privacy protection, but are available from the cor-
responding author on reasonable request.
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