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Information and communication technology has produced changes in the demands of
modern-day society (e.g., most jobs will require advanced digital skills in the short term). In
addition, nowadays, new active methodologies using emerging technologies are being put
into practice. However, little research has been conducted with pre-service teachers,
particularly in the teaching of history. This quantitative study analysed the impact of the
implementation of a mixed methodology using inquiry-based learning and a student response
system (SRS) for the formative assessment of the academic achievement of 240 prospective
primary teachers of history. The application of this mixed methodology shows better
academic results than traditional lecture-based teaching. In addition, students’ scores
achieved through use of the SRS predicted the scores of male students in the final exam;
however, this was not in the case for females.

Implications for practice or policy:

e The introduction of information and communication technology into history teaching
brings active learning environments in higher education.

e  Pre-service teachers can improve their knowledge of history through the implementation
of inquiry-based learning methodology and SRSs.

e Ourresults indicate that an SRS can be an effective tool for teachers to carry out students'
formative assessment.

e Teachers can effectively use SRS scores to predict male students' performance in history,
but not female performance.

Keywords: history teaching, pre-service teachers, student response system, inquiry-based
learning, quantitative

Introduction

The significance of information and communication technology (ICT) in society shows the need to
introduce digital technology in the education sector (Gudmundsdottir et al., 2020). To meet the needs of
the 21st century, teachers have had to take on the responsibility of adapting their teaching methodologies
(Marin-Suelves et al., 2018) by introducing technology in their teaching practices. However, this
implementation requires not only technical knowledge but also pedagogical awareness (Cabero & Barroso,
2016). Monteagudo Fernandez et al. (2020) stated that the mere introduction of ICT in schools does not
guarantee innovation, revealing that changes in the role of the teacher, the methodology and methods of
assessment are needed. In particular, there is a need to train teachers in the use of ICT to develop their
digital competence (Cabero & Guerra, 2011; Gutiérrez et al., 2010). The level of teacher training and the
difficulties the teachers encounter when implementing ICT prevent technology from becoming a resource
of educative change and innovation (Colomer Rubio et al., 2018; Ramirez Garcia & Gonzélez Fernandez,
2016). Such is its impact that many countries in Europe now use ICT as a key element in teacher training
(Gudmundsdottir et al., 2020). However, although digital competence is one of the main skills that should
be promoted during pre-service teacher training, its acquisition is still a challenge in the educational field
(Gudmundsdottiret al., 2020; Roblizo & Cézar-Gutiérrez, 2015).

For many years, the traditional teaching methodology of lectures has been the source of classroom
knowledge (Khalaf & Zin, 2018). In social sciences, teachers convey the contents to the students, who are
the recipients of the information. Related to this, authors such as Liceras and Romero (2016) and G6mez-
Carrasco and Miralles-Martinez (2017) affirmed that history teaching has traditionally been based on the
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study and memorisation of contents. The students’ passive role, along with excessive use of textbooks, has
led to negative perceptions of and disinterest in learning history (Liceras & Romero, 2016). On the other
hand, Barton and Levstik (2004) argued that, although no one likes the way history is currently taught in
schools, different studies criticise teachers for their teaching methods; teachers, in turn, blame the students
for their apathy. However, new educational environments demand that pupils must be the centre of the
teaching-learning process (Muntaner et al., 2020). The teacher must go from being the disseminator of
knowledge to being a facilitator of learning; instead of giving direct instructions, teachers must encourage
students to think about their own questions related to history, thus promoting the development of complex
historical thinking (Gémez-Carrasco & Miralles-Martinez, 2017; Seixas & Morton, 2013; VanSledright,
2014). In this way, students assume an active role and build their own learning (Friesen & Scott, 2013),
developing their competence of learning to learn.

Hence, this study aimed to investigate the implementation of active methodologies using ICT in the specific
field of history. In particular, the study evaluated pre-service teachers’ learning of history contents,
promoted by an inquiry-based-learning (IBL) methodology coupled with the use of a student response
system (SRS), in comparison with a traditional methodology based on lecturing. In addition, the study
analysed the potential of an SRS to offer formative assessment.

Literature review

An active methodology: The case of IBL with ICT

Among active educational methodologies, IBL is gaining popularity. IBL is an educational strategy where
students are active learners who construct their own knowledge through the application of problem-solving
skills (Pedaste et al., 2015). IBL enhances students’ curiosity, exploration and experiential learning.
Students answer the research questions through their own exploration and investigation, as well as through
collaboration with their peers (Blessinger & Carfora, 2014). IBL involves similar steps to those in the
method used by historians (Gémez-Carrasco & Miralles-Martinez, 2016): formulation, question and
problem identification, investigation, data collection and analysis, conclusions development and disclosure
of results. Therefore, IBL differs from common teaching practices carried out in the development of the
awareness of history (Gomez-Carrasco et al., 2020). Nevertheless, there is not much research available on
how prospective teachers can be prepared to organise IBL activities in history teaching (Voet & De Wever,
2017).

According to Kori et al. (2014), technology-enhanced learning environments promote inquiry learning, as
students’ knowledge and skills are developed with the help of teachers or other learning means, such as
technological tools. The introduction of ICT in the teaching of geography, history and other social sciences
has brought about advantages in learning, such as self-regulated, individualised and meaningful learning,
along with collaboration both between students and between teachers and students (Miralles-Martinez et
al., 2019). Pertegal-Felices et al. (2020) carried out a study with students studying for a bachelor’s degree
in primary education with a minor in history, culture and heritage. They observed that ICT is a very useful
tool for students and influential on their learning as it has the ability to teach and entertain. Similarly,
Miralles-Martinez et al.’s (2013) study within the field of social sciences in teacher training verified how
the introduction of ICT projects improved not only curriculum knowledge but also competences such as a
critical attitude while searching for information. However, although there has been an insistence on the
need to include ICT in the classroom to improve the teaching of the social sciences (Gémez-Carrasco et
al., 2020), Ramirez Garcia and Gonzalez Fernandez (2016) argued that the real transfer of ICT to the
teaching-learning process is not really appreciated in most schools. The reluctance of teaching staff towards
its use, due to their lack of training, results in little use of ICT in the learning processes and a lack of
improvement in history education (Monteagudo Fernandez et al., 2020).

Currently, there are few studies in which new technologies play an essential role in social science education.
This is partly driven by the idea that history is at a disadvantage in contrast to experimental sciences because
of the impossibility of reproducing historical events (Acosta Barros, 2010). For this reason, to refute the
generalised idea of the traditional teaching of historical knowledge, further studies on the use of active
learning methodologies, with the use of technology in social sciences, are necessary (Gomez-Carrasco et
al., 2020). In this way, creating a theoretical framework solving the pre-service teachers’ training needs is
encouraged and, therefore, history education can be improved (Miralles-Martinez et al., 2019).
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SRS: Setting the class in a playful context

In pursuit of active-ludic methodologies that meet current teaching demands, gamification has experienced
a substantial growth in popularity over recent years (Bai et al., 2020; Murillo-Zamorano et al., 2021). While
it is true that there are many definitions of what gamification is, one of the most widespread is the one
proposed by Kapp (2012), which includes the integration of characteristics, mechanics and aesthetics of
games into non-playful contexts with the main purpose of engaging the participants. Studies have shown
that games are considered effective pedagogical resources as they promote the acquisition of contents,
motivation and critical thinking (Martinez-Navarro 2017; Talan et al., 2020). The breadth of the term
gamification meant that it was necessary to be more specific about this methodology. Thus, Marczewski
(2013) distinguished between “thin layer gamification” (understood as the use of some components of
games such as points, badges and leaderboards) and “deep level gamification” (in which more complex
components, dynamics and mechanics from games are involved to achieve higher engagement and intrinsic
motivation). Therefore, given the general lack of interest in the study of social sciences (Liceras & Romero,
2016), gamification can offer a viable alternative to turn the classroom into a dynamic and playful
environment.

Subhash and Cudney’s (2018) systematic revision of game-based learning encouraged using and exploring
gamified learning and teaching systems to improve students’ engagement, motivation and performance in
higher education. In this way, the integration of gamified elements within the IBL methodology is simple
but was a priority with regard to our study objectives. As Kapp (2012) underlined, the importance of
gamification lies in the search for a specific objective, which in turn allows us to analyse how learning is
taking place (Zichermann & Cunningham, 2011). Furthermore, this playful educational context allows the
implementation of methodologies based on cooperation and problem-solving in the classroom (Diaz-
Cruzado & Troyano-Rodriguez, 2013; Jagust et al., 2018). Therefore, gamification offers an attractive and
motivating game space to students and seeks to stimulate their participation through attaining achievement
or receiving rewards, but its implementation must always be linked to the goals and didactic objectives set
(Rivero, 2017).

How to assess history knowledge: From a summative assessment perspective to a
formative one

Kahoot! is an SRS that enables the creation of multiple-choice questionaries to assess in a playful way the
learning acquired (Marin-Suelves et al., 2018; Tan et al., 2018). Studies have shown the potential of this
application in teaching and learning in higher education, as it not only induces motivation and engagement
but also promotes learning and knowledge reinforcement (Tan et al., 2018). Martinez-Navarro (2017) stated
that the usefulness of Kahoot! lies in the fact that it can be incorporated into a teaching unit, achieving
better learning results compared to a traditional expository methodology. Moreover, Cozar-Gutiérrez and
Caparros (2020) verified that the implementation of an SRS, such as Kahoot!, in the field of social sciences
not only improves the learning process and motivation of students but also provides an instrument for the
formative assessment of students.

Several studies have proved Kahoot!’s efficacy in higher education. Fuster-Guilld et al.’s (2019) study with
undergraduate computer engineering students proved that the introduction of Kahoot! into theoretical
lessons led to better academic performance and positive students’ attitudes and perceptions towards
learning. Students stated that Kahoot! helped them to reinforce what they had learned and that they felt
more motivated to learn. They considered it necessary and essential in their academic performance.
Likewise, in line with Wang et al. (2016)’s findings, Tan et al. (2018) found that Kahoot! improved the
intrinsic and extrinsic motivation of students in a bachelor’s degree in English for media. Moreover, the
students highlighted that Kahoot! not only helped them to learn some things they missed during the lessons
but it also significantly contributed to knowledge reinforcement and retention. Therefore, it seems that, in
general, students positively value this type of SRS (Pertegal-Felices et al., 2020).

Moreover, Carrasco-Hernandez et al. (2020) showed that students who used self-assessment tools like
Kahoot! scored better in the final exam than those who did not. Related to this, T6th et al. (2019) observed
that students in an undergraduate degree in social sciences who completed Kahoot! quizzes weekly
achieved better overall results. Ruiz Giménez et al. (2019) found that students in three bachelor degrees
related to social science improved their learning, participated more in the subject, usually attended class
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and their interest and motivation increased. In addition, many students positively valued the immediate
feedback received, which helped them to be aware of their mistakes and the correct answers.

Focusing on the benefits of implementing an SRS in the learning process, it seems that Kahoot! could be
used for formative assessment (Orhan Goksiin & Gursoy, 2019). Its instantaneous and continuous feedback
is a key component in the evaluation process (Delacruz, 2011). The real-time answers of students provides
information about their learning process (Shute, 2011) and the students are aware of their achievements,
strengthening their learning outcomes (Fotaris et al., 2016). Students develop self-regulation abilities to
manage their learning process, such as self-assessment, time management, progress monitoring, strategy
use, intrinsic motivation and positive attitudes towards feedback, which leads to higher achievement (Clark,
2012). Similar results were observed in the systematic review on formative assessment carried out by
McLaughlin and Yan (2017), who found that formative assessment led to better achievement scores and
the development of complex cognitive processes, such as self-regulation, in students. For example, Angus
and Watson (2009) found that student achievement on summative exams, as well as their overall learning,
improved through the implementation of online formative assessment; similarly, Kibble (2007)
demonstrated that quizzes were a rewarding learning tool which helped students be aware of their
weaknesses in knowledge and increased their motivation to study for summative assessments. Concerning
the assessment of history contents, Moreno-Vera et al. (2020) warned of the need to find alternative ways
of assessment beyond the traditional final exam in which students have to convey memorised contents.

According to literature, history contents has been traditionally evaluated thanks to summative evaluative
systems such as written tests, which involve a high cost in terms of time; however, they do not allow
continuous or formative student assessment (Miralles-Martinez & Gémez-Carrasco, 2014). For this reason,
educational innovation should take into account the renewal of the evaluation process. These must be
integrated into the learning process as one more task, allowing continuous feedback on the learning process
for both teachers and students (Miralles et al., 2016). Consequently, evaluation instruments need to be
adapted to the new educative demands (Moreno-Vera et al., 2020) allowing students to show that they have
acquired active, relevant and contextualised learning (Sabido-Codina & Albert Tarragona, 2020).
Therefore, taking into account the benefits of integrating formative assessment into higher education
(McLaughlin & Yan, 2017) and in order to answer the identified needs in history assessment, further
research is required.

The acceptance of technology in the learning process in terms of gender

Finally, it is important to consider how technology influences the learning process in terms of gender
differences and academic performance. Concerning gender, Moya et al. (2011) stated that males seem to
have more knowledge and skills concerning the use of ICT than females, who show less confidence and
interest in technology.

Related to this, Carrasco-Hernandez et al. (2020) observed that after using Kahoot! with undergraduate
students of labour relations and human resources, males achieved better scores in the final exam, suggesting
a relationship with higher ICT use by males. Reports from the International Computer and Information
Literacy Study (Punter et al., 2017) found that while females use ICT mainly for communication and social
networking, males use ICT for gaming and leisure (Cussé-Calabuig et al., 2017). As a result, a different
approach to technology can be observed between males and females (Punter et al., 2017). Nonetheless,
Cozar-Gutiérrez et al.’s, (2016) study showed that generalisation in the use of technologies allows the
gradual elimination of this gender gap; moreover, higher scores related to knowledge and skills in
technology are found among females. Therefore, the discrepancies found in the conclusions described in
these studies demonstrate the need for further research in this field.

It seems that, depending on the nature of the subject and the way it is approached, the use of technology
can have a positive or negative impact on student performance (Garcia-Martin & Cantén-Mayo, 2019;
Torres-Diaz et al., 2016). For example, Garcia-Martin and Canton-Mayo (2019) established that Secondary
Education female students outperformed male students in linguistics using ICT, which could be related to
the higher development of communicative skills in females; Meggiolaro (2018) also observed gender
differences between secondary education students in mathematics with the use of ICT. However, male
students outperformed females in computer gaming activities and information management and technical
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operations. These results suggest that the different perceptions of and preferences for ICT use between
males and females influence the learning performance (Meggiolaro, 2018).

In the field of higher education, despite the fact that males seem to have greater technical skills, more
experience and knowledge in these technologies, Gonzalez-Peiteado and Pino-Juste (2014) discovered that
male students feel more comfortable with traditional learning styles, while females prefer more active
learning styles and are willing to be trained on them. Females stand out as being more interested in using
ICT for learning and in their own training (Gémez-Carrasco et al., 2020). Clearly, the aforementioned
studies considered that females have a more favourable attitude towards the use of innovative
methodologies for the teaching of history, especially in items related to the use of ICT. However, there is
a scarcity of research concerning gender differences related to social science students’ performance with
the use of ICT.

Therefore, given the limited and heterogeneous results within the educational field of teacher training in
history and taking into account that the combination of ICT with IBL may give rise to new learning
environments, this research aimed to examine the effect of its implementation on pre-service primary
teachers’ academic achievement. To this end, we conducted a quantitative analysis to analyse the
effectiveness of the intervention in terms of participants’ learning gain. In addition, we also evaluated the
role of student response systems as an assessment tool by analysing the association between participants’
scores during the intervention gathered with these tools and their scores after the intervention. With all this,
we intend to offer new evidence to the educational community about the implications for teaching practices
that this instructional approach may have in future years. Thus, the objectives of the study were as follows:

(1) Evaluate eventual differences in the learning scores of pre-service teachers depending on the type
of learning methodology (expository vs inquiry) and gender.

(2) Assess the predictive potential of SRS-based formative assessment on the academic achievement
of university students in history depending on gender.

Materials and methods
Participants

A total of 240 pre-service teachers from a Spanish university participated in the study. All the participants
were taking a subject titled Social Science Il: History and its didactics. This subject consists of history
contents established in the Spanish curriculum for primary education, as well as how to teach it. The
students were divided into two groups. The first group consisted of 111 students (81 females and 30 males).
This group was randomly chosen as the control group (hereinafter, CG). The intervention took place with
the second group (IG), which consisted of 129 students (74 females and 55 males). Both groups came from
the Faculty of Education and were taught by the same lecturer. In addition, the study complied with the
American Psychological Association ethical standards in the treatment of the samples.

Design

To analyse the established objectives, we carried out a quasi-experimental study using a quantitative
methodology. Therefore, we intended to discover how the implementation of an active IBL methodology
affects the academic achievement of male and female students and how digital applications, such as
Kahoot!, the discovery of how the learning process occurs.

Procedure

The experimental phase consisted of ten sessions lasting 60 minutes each. The procedure followed during
the research is shown in Figure 1. In each CG session, the traditional lecture-based teaching was used. The
lecturer gave lessons to the students and used PowerPoint presentations as visual supports. In this classroom
setting, the lecturer plays a central role, while the students are passive listeners as this methodology does
not promote student interactions (Miller et al., 2013). However, the IG sessions started with open-ended
questions proposed by the lecturer, which oriented the learning objectives of each lesson. These questions
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helped students to understand what information they needed to find. Then, in each session, the students
searched online for information related to the different questions.

In this way, both the IBL methodology, using an SRS and the key competence, learning to learn, were
fostered in the IG. Students become responsible for their learning process as they adopt an active role,
collecting the data needed to answer the questions posed (Friesen & Scott, 2013). During the sessions, the
lecturer’s role in the IG group was to oversee the learning process. After this, during the last few minutes
of each session, the use of Kahoot! enabled the lecturer to gather information about the students' learning .
To this effect, the lecturer prepared a short Kahoot! quiz emphasising the most relevant content that the
students should have worked on during the session.

[ Procedure followed during the projst
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Figure 1. Pedagogical dynamic implemented during each session in both groups
Note. CG (Control Group), IG (Intervention Group)

After the intervention, both groups of students took the final exam. The scores of both groups were
contrasted by gender. Moreover, since the SRS provides scores after each activity, we analysed these
students’ scores amongst the IG students, too.

Instruments and measurements

Student learning was evaluated for both groups through a final exam at the end of the intervention. This
approach, established from the comparison between the two groups, means that the benefits of the
methodology used in the 1G compared to the CG could be verified. The final exam was an ad hoc test made
up of 15 multiple- choice questions. We specially designed it to measure the academic achievement attained
by the students in relation to the contents worked on in both groups. Furthermore, in relation to the second
objective of the research, to provide continuous feedback of the academic performance of the IG students,
the scores obtained by the SRS-based formative assessments of all the participants in the different tasks
during the project were used. In particular, the 1G students performed nine different tasks. The curriculum
contents of each task were sequenced based on the content worked on during the session.
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Statistical analysis

All the data collected were exported to a database for analysis using SPSS version 24 software. After that,
all the learning scores (correct answers in the final exam and SRS scores) were standardised on a 10-point
scale. Finally, different descriptive and inferential statistical analyses were carried out — all of them with
an alpha level of .05.

In relation to the first objective, a two-way ANOVA test was used to find out if intervention and gender
influence the participants’ learning scores. Moreover, in relation to the second objective, a simple lineal
regression using the SRS scores to model learning scores was carried out.

Results

The results obtained have been divided into sections corresponding to each objective. The first analysis was
done to contrast the two methodologies implemented, based on the academic achievement attained by the
students. The second analysis intended to evaluate the association between SRS-based scores and exam
scores. Both analyses were compared by gender.

Differences in academic achievement depending on the methodology

The descriptive statistical data are shown in Table 1. As can be seen, both the female and male students had
higher scores with the introduction of the SRS and the IBL methodology compared to students who attended
traditional lectures. To evaluate the statistical effect of this difference, an inferential analysis was performed
through a two-way ANOVA to examine the effect of gender and methodology on academic performance.

Table 1
Descriptive statistical data according to methodology and gender
n M SD
CG
Males 30 6.40 1.83
Females 81 6.07 1.89
IG
Males 55 7.78 1.55
Females 74 7.62 1.66

As can be seen in Table 2, there was no statistically significant interaction between the effects of gender
and methodology. However, the ANOVA test revealed a significant difference between groups.
Nevertheless, there was no statistically significant difference in terms of gender. To verify the effect size
of the methodology, the partial eta-squared (%) was used: 5 = .134. According to Cohen (1988), this value
corresponds to a medium-large effect. Therefore, regardless of gender, the academic achievement of
prospective teachers in the 1G is greater compared to the results obtained in the CG. These results support
the efficacy of the combined use of the IBL methodology and the SRS-based formative assessment. This
higher academic performance, regardless of gender, can be seen in Figure 2.

Table 2

Two-way ANOVA results using gender and methodology to examine the effect on academic performance.
Predictor Sum of squares df Mean square F p a
Methodology 110.91 1 110.91 36.64 <.001 134
Gender 3.05 1 3.05 1.01 .316 .004
Methodology*Gender .36 1 .36 12 732 .000
Error 714.43 236 3.03

Total 12560.89 240
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Figure 2. Interaction plot — academic achievement by male and female students in the CG compared to the
IG

Potential of SRS scores in predicting academic achievement

To check the feasibility of using SRS as a formative assessment tool, a simple lineal regression model was
calculated to predict student academic achievement in the final exam, based on the SRS scores. For this
analysis, we selected all the students from the 1G who participated in at least in half of the lessons during
the project. In particular, in this case, the sample was made up of 122 students (71 females and 51 males).
The linear regression model with all the participants from the IG (males and females) was not statistically
significant: F (1, 120) = 3.91; p =.0503. These results, so close to statistical significance, reinforce the need
for a more in-depth analysis according to gender.

In the case of males, a significant regression equation was found: F (1, 49) = 10.13; p = .003. However,
this was not found among females F (1, 69) =.15; p = .699. Therefore, we can state that while SRS scores
can predict the academic achievement of male students, this does not happen in the case of female students.
The results obtained from amongst the female students suggest that there is no predictive factor of academic
performance at the general level without taking into consideration the gender variable (without making
distinction by gender). Moreover, the r-squared (R?) achieved considering only male students shows a
proportion of variance in the final exam scores of .17; the r value being equal to .41. Miles (2014)
emphasised that, in a linear regression with one predictor, the square of the correlation coefficient is equal
to r-squared. In this way, r value can be considered to indicate the fit of the value. Thus, according to Cohen
(1988), the value obtained in our case can be considered a medium effect. Finally, the regression coefficient
achieved in the case of males indicates that an increase in one point in the mean SRS score corresponded,
on average, to an increase in the final exam score of .43 (Table 3).

Table 3
Regression analysis summary for SRS predicting academic achievement in history
B SD Beta t p
Male Constant 5.18 .90 5.78 <.001
Average SRS scores 43 13 41 3.18 .003
Female Constant 8.12 1.16 6.97 <.001
Average SRS scores —0.07 0.19 —0.05 -0.39 0.699
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Finally, to contrast the results in the regressions equations obtained, we decided to follow the same
procedure — that is, we considered only those students who had performed all the tasks. The sample size
was reduced to 37 students (15 males and 22 females). Contrary to what happened in the previous case, the
general linear regression (considering both genders) reported a significant value: F (1, 35) = 6.41; p = .016,
with an R? of .16 (r = .39). In addition, in the analysis differentiating by gender, similar results to the
previous analysis were reached: in the case of males, a significant regression equation: F (1, 13) = 15.69; p
=.0016, with an R? of .55 (r = .74). The value obtained indicates that an increase in one point in the SRS
scores corresponded, on average, to an increase in the learning score of .69. However, non-significant
results were found among females F (1, 20) = .012; p = .915.

Discussion

The results provide evidence that the methodological approach used in the IG is more effective than the
CG methodology. Hence, according to the first objective of the investigation, we can conclude that the
implementation of the IBL methodology and the SRS-based formative assessment improves the students’
knowledge level. These results allow us to draw conclusions similar to those obtained in other academical
fields concerning the use of active methodologies (Blasco-Serrano et al., 2018; Friesen & Scott, 2013;
Gomez-Carrasco et al., 2019), concerning the use of IBL in particular (Kori et al., 2014) and the use of new
technological tools within the teaching-learning process (Cozar-Gutiérrez et al., 2019; Miralles-Martinez
et al., 2013; Murillo-Zamorano et al., 2021; Pertegal-Felices et al., 2020). According to these results, IBL
seems to be an effective strategy in history learning. In this situation, memorisation is replaced by content
reflection, which results in meaningful and significant learning. This is currently defended by authors such
as Gomez-Carrasco et al. (2020), since the formation of historical consciousness requires a transformation
of the present didactics of history, replacing traditional lecture methodologies with active learning
methodologies, based on inquiry and the use of ICT.

In addition, the integration of technology into history learning with applications which enable the
implementation of an SRS, such as Kahoot!, has improved the academic results of the students. In line with
previous studies (Pertegal-Felices et al., 2020; Ruiz Giménez et al., 2019; Tan et al., 2018), our results
highlight the potential of this application in teaching and learning in higher education, as it promotes
motivation, engagement and learning reinforcement. Therefore, the combination of Inquiry-Based Learning
with technological applications leads to new educational settings, where students adopt an active role in
their learning process (San Martin et al., 2015).

Focusing on gender, some previous studies (Gomez-Carrasco etal., 2020; Gonzéalez-Peiteado & Pino-Juste,
2014) considered that male students feel more comfortable with traditional learning styles, while females
prefer more active learning styles. However, the inferential statistical analysis by the ANOVA test allows
us to see that the implementation of the IBL methodology and the SRS-based formative assessment improve
students’ knowledge, independently of their gender. This conclusion, along with statements made by other
authors that in higher education both male and female students have a positive attitude towards the
integration of technology into learning and feel motivated by it ((Yau & Cheng, 2012), makes us believe
that this methodological approach can not only increase motivation towards the study of history but also
produce greater academic results in this area.

Moreover, related to our second objective, in the search for new evaluative approaches of a formative
nature, the SRS proposed is perceived as a helpful tool to recall contents taught during a class, as was stated
by Fuster-Guill6 et al. (2019) and Tan et al. (2018). The learning of data, facts, concepts and principles
which can be easily memorised and understood by students should be the basis for learning abilities, skills,
procedures and techniques typical of history (historical thinking) which enable better knowledge and
understanding of the subject (Cozar-Gutiérrez & Caparros, 2020). It seems that weekly participation in
Kahoot! quizzes, at the end of each class, raises students’ efficiency in the learning process (Toth et al.,
2019). The results obtained by Turan and Meral (2018) demonstrated that SRSs increased achievement and
participation and decreased the students” test anxiety levels. However, in terms of their efficacy in
predicting the academic achievement of students, the gender variable acquires an essential role. This study
indicates that this assumption can only be made in the case of male students. The results show that there is
a predictive relationship between male SRS scores and their grades in the final exam, but not in the case of
females. It could be argued that these results are due to the fact that females are less interested and less
confident in the use of ICTs compared to males, who seem to know more about ICTs and be more adept at
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their use (Moya et al., 2011). Also, the different perceptions of and preferences for ICT use between males
and females could have influenced the learning performance of the students (Meggiolaro, 2018).

Moreover, as Carrasco-Hernandez et al. (2020) stated, after using Kahoot!, males achieved better scores in
the final exam, which appears to be related to higher ICT use by males. These results were also apparent in
our research. Therefore, compared to the findings of Gonzalez-Peiteado & Pino-Juste (2014), who showed
that male students feel more comfortable with traditional methodologies, while female prefer more active
ones, our investigation shows that in the particular field of teacher training in history, this conclusion cannot
be reached.

Conclusions

The teaching of history needs to adapt to the demands of modern-day society governed by new technologies
(Gémez-Carrasco et al., 2020). Studies carried out by different researchers, such as Hernandez Cardona
(2011) and Rivero (2011), showed that the use of different technologies, such as virtual characters,
interactivity or expository multimedia, strengthen the learning of geography and history contents (Miralles-
Martinez et al., 2013). As stated by Pardo-Cueva et al. (2020), the application of ICT leads to changes in
the training process and increases academic performance; it promotes innovation and the appearance of
new learning environments. However, few studies have been carried out using new technologies as an
essential role, specifically in higher education (Subhash & Cudney, 2018).

For this reason, the present study sought to compare a traditional lecture methodology with an innovative
one, such as the IBL methodology and the implementation of an SRS using technological applications, such
as Kahoot!. The results obtained suggest that traditional teaching and assessment practices in social and
historical teaching need to give way to new strategies and methodological instruments (Miralles-Martinez
et al., 2019). This conclusion is based on the significant improvement in the demonstration of knowledge
in the IG, who participated in a pedagogical innovation.

In order to make this change possible, teachers, specifically pre-service teachers, need to be trained in the
use of ICT. They need to learn how to introduce ICT to promote autonomous, creative and critical thinking
(Miralles-Martinez et al., 2019). However, the current vision of college students concerning the advantages
of using ICT varies greatly depending on the field of study and gender (Garcia-Martin & Cant6én-Mayo,
2019; Torres-Diaz et al., 2016). Furthermore, related to this, there is no consensus in the literature
concerning gender preferences. Moya et al.’s (2011) study found that males have better skills, which is why
they prefer active methodologies. However, Gonzélez-Peiteado and Pino-Juste (2014) arrived at opposing
conclusions: they found that females prefer new pedagogical approaches and males prefer traditional ones.
Hence, educational research needs more studies that can clarify these assumptions, especially with pre-
service teachers in the field of history, because of the scarcity of studies that deal with these hypotheses
(Kaarakainen et al., 2018).

Despite the fact that gamification is widely used nowadays, it is not common either in the university context
or in the teaching of social science subjects (Ruiz Giménez et al., 2019). For this reason, SRSs are not the
focus of educational research in these areas. Nonetheless, the results obtained in our study evidence the
need for further studies to analyse if a positive relationship exists between SRS scores and subject grades
(Ruiz Giménez et al., 2019). Furthermore, the results show that while SRS scores predict final exam scores
in the case of male students, this is not the case for female students.

Proposals for future research

During the research, new hypotheses arose that could lead to interesting results in the field of teaching
history. Firstly, one of the most important limitations of this study is that the IBL methodology
implemented, together with SRS-based formative assessment, has led to an improvement in the academic
performance of prospective teachers. However, it is necessary to clearly identify which of these elements
caused this effect or if it originated by the combination of both. Therefore, future studies should compare
different settings for the experimental condition, making it possible, for example, to compare results from
IBL methodology alone and from IBL coupled with the use of SRSs. The current study focused only on
analysing the advantages in terms of learning gain. Thus, future studies could also explore students’
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motivation towards the methodologies and tools used. This aspect may be especially relevant considering
that our sample consisted of pre-service teachers. In this case, their satisfaction as trainees could influence
the possibility of employing these methodologies in their future professional practice.

In addition, it would be interesting to carry out further studies using complementary instruments that help
researchers to assess students’ acquisition of other skills, such as historical thinking (e.g., Gdmez-Carrasco
& Miralles-Martinez, 2017; Seixas & Morton, 2013; VanSledright, 2014). The instruments used in our
study focused exclusively on the assessment of the learning of factual contents but were not designed to
measure more complex skills.

Moreover, the analysis of students ‘answers who performed all the tasks proposed by the SRS evidenced
interesting results that would benefit from in-depth investigation. As the number of students who completed
all the tasks was reduced, future studies with a larger sample could offer more emphatic results and
resounding conclusions. This is something that, due to the lack of studies in this field, could be a starting
point for new gamified formative assessment approaches.
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