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Abstract: This systematic review is intended to assess the examples and effectiveness of game-based learning (GBL) in 
teaching history in K-12 education. The review also aims to identify gaps in the current GBL literature and provide future 
research and development guidelines to improve learning outcomes when incorporating GBL in teaching history. This 
systematic literature search was conducted using Scopus, focusing on studies that utilized games to address historical 
teaching in K-12 education. The PRISMA methodology procedure was followed. A total of 688 studies were initially identified, 
and after the first screening, 360 studies remained. Twelve studies fulfilled the inclusion criteria. The systematic review 
concludes that games used to teach history in K-12 education vary considerably in content, users, contexts, teacher 
approaches, and technology. Most of the included studies reveal positive motivational factors when GBL is used. However, 
only very few studies can provide significant results on the learning outcomes. Most evaluations are based on self-reporting, 
primarily questionnaires and knowledge tests. Specific learning objectives are rarely included in the games. Future studies 
could include more participants and other methods to measure the learning effectiveness of GBL.    
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1. Introduction 

Around the world, schools place a high value on teaching pupils and students about history. Through knowledge 
of countries’ histories, pupils can understand their own and other societies. Reading history is a skill with many 
graduations of proficiency, and learning history is more than names and dates (Wineberg 2001), as it entails 
inquiry or historical thinking, which calls for using abilities such as perspective-taking, historical analysis, 
historical comprehension, and argument creation (Craig 2017). However, many pupils have difficulties in history, 
mainly because the subject can be rather text-heavy and based on the utilization of a teacher-centered teaching 
approach (Koutromanos et al, 2020).    

The PISA 2022 results revealed that, on average, across OECD countries, 26% of students were low performers 
in reading (OECD 2023). One approach to supplementing the traditional analog reading in history is incorporating 
game-based learning (GBL). The aim of including GBL is often to improve pupils' engagement and learning about 
various historical subjects (Baxter et al, 2021; Oceja et al, 2022), making it easier to memorize and understand 
facts, concepts, time, and historical events. Using games to learn history subjects can also increase interest, 
make history seem alive, and use technologies such as VR and AR (Rammos and Bratitsis 2019; Ventoulis and 
Xinogalos 2023). However, history education suffers because the past needs to be demonstrated and 
experienced directly. Many aspects of games must be suited to history teaching. Games are very good at 
providing narratives, going back in time to show—and, not least, include—users in historical settings with various 
interactive elements, with the potential for enhanced experiences with personalized and immersive elements.       

GBL can be seen as a teaching supplement to provide continuous motivation for learning, as opposed to 
motivation loss due to repetitive teaching formats. GBL can complement history teaching, in addition to a range 
of other established materials such as YouTube clips, film/cinema, documentaries, museum visits, field trips, and 
festivals. Most literature indicates that GBL can be used to engage and motivate pupils and students in the 
learning process (Al-Azawi et al, 2016; Bjørner et al, 2022; Bjørner et al, 2023; Chen and Chang 2020; Clark et al, 
2016; Karakoç et al, 2022; Lampropoulos et al, 2022), making learning more fun and enjoyable. However, the 
effects of GBL on specific learning outcomes are diverse and inconclusive (Connolly et al, 2012; Fendt and Ames 
2019; Roozeboom et al, 2015; Ventoulis and Xinogalos 2023).  

There seem to be significant challenges in measuring the learning outcomes of GBL (Roozeboom et al., 2015). 
This systemic review will provide an overview of examples and the effectiveness of GBL in teaching history in K-
12 education. The research questions are as follows:  

1. Which methods are used to evaluate the learning outcomes of implementing GBL to teach history 
in K-12 education? 

2. How effective is GBL for improved learning in teaching history in K-12 education? 
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Most previous literature revealed that pupils playing historical games are more engaged than pupils receiving 
traditional instruction. However, it is also important to emphasize that studies on using GBL to teach history 
have taken place in various contexts, including diverse user groups, school/teaching settings, cultural and 
geographic contexts, gaming technologies, and use cases, with a wide variety of historical content. This 
systematic review is intended to assess the examples and effectiveness of GBL in teaching history in K-12 
education. The review also aims to identify gaps in the current GBL literature and provide future research and 
development guidelines to improve learning outcomes when incorporating GBL in teaching history.  

The definition of learning outcomes also varies across the literature. For this review, learning outcomes are 
defined similarly to how Adam (2006 p. 2) describes it: “statements of what a learner is expected to know, 
understand and/or be able to demonstrate at the end of a period of learning.” Learning outcomes are often 
valued in curriculum development. However, the definition also faces some challenges in defining the end of a 
learning period. Further complexity is involved in learning at various levels, including interpretations of what a 
learner is, what is expected, and what it means to understand and/or demonstrate.  

2. Methods  

2.1 Literature Search Strategy and Exclusions  

The electronic bibliographic database Scopus was used for conducting this literature search. The search strategy 
was based on the following keywords: TITLE-ABS-KEY (game* OR serious game OR game-based learning), AND 
TITLE-ABS-KEY (history* or cultural heritage) AND TITLE-ABS-KEY (teach*) OR (learn) OR (learning outcomes). To 
collect the latest studies, each study’s publication time was restricted to range from January 2009 to February 
2024. The search filter was restricted to history and cultural heritage (by click boxes in Scopus). Further, the 
identification included that the search included only articles, conference papers, book chapters, and books in 
English. The search excluded reviews and notes. In case they were not identified during the whole search 
process, references from Google Scholar, reviews, and systematic reviews were also checked manually for 
further screening. The PRISMA methodology procedure was followed, with the overview in Figure 1. 

 

Figure 1: Literature Screening and Selection flowchart 

360 records were screened but excluded in the further filtering because the contributions were only focused on 
game design and models (n = 67), pedagogical focus, or teachers’ perceptions (n = 34); for example, the 
contribution from Andersen (2019), or only theoretical contributions (n = 21). By this filtering, most remaining 
records provided evaluations of games used in history teaching. However, it is interesting that a substantial 
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number of contributions (n = 67) include general game design aspects for teaching history but do not include 
focus on the evaluation. This included, for example, excluded studies such as Azzahra et al, 2023; Ghulamani et 
al, 2017; Hutson and Fulcher 2023; Ohyama et al, 2020).   

For further screening, the educational games need to be implemented, excluding, e.g., contributions with only 
early-stage low-fi prototype testing (n = 34). This review focuses on digital games, and by that, board games 
(e.g., Humpire et al, 2022) or other playful learning (for example, roleplaying) were excluded (n = 45). Excluded 
are studies using simulations (e.g., VR and AR) without game elements, including e.g., the contribution from 
Efstathiou et al (2017).  

The included studies had to be within games used for history teaching in K-12 education. K–12 education is a 
term that indicates the range of years of supported primary and secondary education, typically ranging from 
kindergarten to 12th grade. This means that some of the many studies within a high school or university context 
for teaching history are excluded (n = 120). This includes studies like Ekonomou and Vosinakis 2018. However, 
an essential aspect of this review was to focus on K-12 education and, within this, also the cognitive abilities for 
performing various evaluations within this group. Few studies are excluded (n = 25) for being tested at another 
target group than the game was developed for; this is e.g., the case with the study from Fernes et al, (2023).  

2.2 Data Analysis  

A predetermined grid was adopted to perform data extraction, including the following information: author, 
publication year, topic (historical content of the game), game technology (e.g., PC, VR AR), number of 
participants (sample size), grade and age, setting/ location (context), evaluation methods, and main outcomes. 
These categories in the grid are like other studies (Oceja et al, 2022), but this study follows more detailed and 
structured information. The extracted contributions for inclusion were quality assessed by a second reviewer. 
Because of the high heterogeneity of the studies’ measures and the limited articles (n = 12), a narrative synthesis 
was performed. Meta-analysis was unfeasible to run as the measurement units of each study were not 
comparable. Therefore, a narrative synthesis was conducted, concentrating on the general characteristics of the 
included studies.  

3. Results  

3.1 Overview  

As with many other studies in GBL, the number of contributions has increased dramatically (Figure 2). In the 
literature search for this review (before the screening, n = 688), there were 20 contributions in 2009 - but more 
than 60 in 2023.  

 

Figure 2: Identified numbers of contributions.  

The studies cover various fields, perspectives, and game technologies. Interestingly, most of the contributions 
are from computer science (29.5%) and social science (24.5%), whereas the contributions from art and 
humanities are less present (9.5%). Most contributions (92 %) are from conference papers or journal articles.   
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3.2 The Included Studies  

The studies included in this review are listed in Table 1 below.   

Table 1: Studies included in the review (n = 12)   

Study and 
Topic 

Topic and Game 
Technology 

Participants and 
Location 

Evaluation Methods Main Outcomes 

Huizenga et al, 
2009 
 
 

Historical knowledge of 
medieval Amsterdam 
 
Mobile city game 

458 pupils 
from 20 classes 
from five schools,  
Netherlands.  

• A quasi-experimental 
design and grounded 
theory approach 

• A/B test, game vs. 
regular lesson. 10 
classes played the 
game/ 10 classes 
regular lessons.  

• Oral reports provided by 
guides 

• 110 Observation forms  

• - 1550 game days 
were transcribed.  

• Pupils who played 
the game gained 
significantly 

• more 
knowledge 
about 
medieval 
Amsterdam 
than those 
with regular 
instruction.  

• - No 
significant 
differences 
in the 
motivation 
for the 
history 
between the 
A/B group.  

Sedano et al,, 
2013 
 
 

Local Finish history  
 
Hypercontextualized 
Game/ Storytelling 
game 
 
 

101 pupils, Grade 
7 pupils, aged 
aged 13 and 14, 
Finland.  
 

• Questionnaires, 
including  

• multiple choice and 
composition 
questions 
measuring 
cognitive and 
affective 
engagement.  

• significant 
correlation 
between (a) 
fantasy and (b) 
affective and 
cognitive engage-
ment.  

• - affective 
and 
cognitive 
engage-
ment, 
through the 
fundamental 
ele-ment of 
fantasy, in 
the game 
narrative is 
essential.  

Tegos et al, 
2014 
 
 
 
 

The Balkan Wars, 
World War I, and World 
War II 
 
PC game 

34 5th grade 
pupils. Aged 11 to 
12 years old, 
Greece.   

• -Pre/post test 
design.   

• Pre-questionnaire 
followed by (one week 
later) gameplay.  

• - Collaboration in 
dyads to compose 
a story based on 
cards from the 
game.    

• Positive opinions 
about the game.   

 

Chintiadis et al, 
2018 
 
 

Greek Mythology/ 
Trials of the Acropolis  
 
VR game  

28 pupils,   
Greek Schools, 
Greece  

• -Questionnaire, 23 
items on a 7-point 
Likert scale, 3 items 
on perceived 
learning.    

• -Focus group 

• Positive opinions 
about the game.  

• Making the 
learning environ-
ment natural is 
essential.  

• self-reported 
faster learn  

 
 

Drosos et al, 
2018 
 
 

El Greco’s Travels and 
Artwork 
 
3D game  

20 pupils. Aged 6-
15, primary and 
secondary school, 
Greece.   

• - Questionnaire 
with 11 items - 
knowledge quiz for 
“El Greco” of 7 
questions. 

• - self-
reported 
increased 
learning 
about El 
Greco – 
increased 
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Study and 
Topic 

Topic and Game 
Technology 

Participants and 
Location 

Evaluation Methods Main Outcomes 

subject 
interest.  

Rammos and 
Bratitsis 2019 
 
 

12 Olympic gods 
 
 
3D game, AR  

24 pupils,  
4th grade, 
Greece.   

• Small-scale, qualitative 
ethnographical study  

• Observations  

• - Pupils’ 
performance 
comparison after 
playing. 

• Pupil 
performance: 15 
improved,  8 the 
same, 1 worse.  

• - Positive 
feedback on 
using AR 
that inspired 
them in 
creating their 
narratives. 

Fendt and 
Ames 2019 
 
 
 
 

Battles of Galveston,  
Texas Civil War 
 
PC game  

33 pupils, 8th 
grade history 
Class.  
 
Public middle 
school, USA 
 

• A/B test, Game vs. 
regular lesson (text) 

• pre/post test. 

• 17 pupils played the 
game, and 16 read the 
packet 

• - one-tailed t-test, 
one-tailed Mann 
Whitney U test; 5-
point Likert scale.  

• No increased 
learning/ No 
difference 
between the 
game and the text 
read.  

• - Increased 
interest in 
learning 
about history 
and the Civil 
War through 
the game. 

Koutromanos 
et al, 2020  
 

The Castle in Naxos, 
local history. 
 
AR game 
 
 

26 pupils,  
5th grade, living 
close to the 
Castle in Naxos, 
Greece.  

• Qualitative participant 
evaluation.  

• Interviews with experts 

• - Evaluation of the 
pupils’   feelings by 
using work sheets 
and observation  

• The experts 
evaluated 

• the game 
positively  

• Problems with 
games in the field.   

• The game was an 
experiential tool  

 
 

Remolar, et al, 
2021 
 
 
 
 

Ancient Rome  
 
AR game 

75 pupils, se-
condary school. 
? Spain ?  
 
Experiment 1: 25 
pupils aged 12 
years old. 
Experiment 2: 50 
pupils, 25 pupils 
in both the experi-
menttal group and 
the control group. 

• A quasi-experimental 
design.  

• Experimental group/ 
Control group.    

• Questionnaire, 5-point 
Likert scale  

• - Knowledge test/ 
no. Of correct 
answers.  

• Increased interest 
in studying history 

• greater fixation on 

• different 
concepts  

Ventoulis and  
Xinogalos 
2023 
 
 

Greek Mythology. 
 
AR Mini games 
 

31 pupils, primary 
school. Greece 

• Pre-/post-test design  

• Knowledge test  

• The game experience 
questionnaire was 
adopted using the 
MEEGA+ model.    

• - Qualitative note-
taking and think 
aloud during 
gameplay  

• improved 
perform-ance 
after playing the 
game, but no 
statistical 
significance.  

• Positively 
perceived the AR 
mini-game.  

• A perceived 
”learn while 
playing”. 

Petersen et al, 
2023 
 
 
 

Bombardment of 
Copenhagen in 1807 
 
PC game   
 

22 pupils, aged 
13 or 14. 
Elementary 
school, Denmark.  

• A/B test, Game vs. 
regular lesson (text),  

• Experimental group (11 
pupils)/ control group (11 
pupils).  

• knowledge test  

• Questionnaire with 
engagement items  

• Semi-structured 
interviews 

• - No significance 
test  

• Higher under-
standing of 
specific learning 
objectives in the 
experimental 
gaming group 
compared to the 
control group 

• High perceived 
perceived 
intuitiveness and 
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Study and 
Topic 

Topic and Game 
Technology 

Participants and 
Location 

Evaluation Methods Main Outcomes 

clarity for the 
game.  

• - positive 
per-ceptions 
of clarity in 
the game’s 
narrative. 

Carrascosa et 
al, 2024  
 

Historical events in 
relation to BC and AD  
 
AR game/  gamification 
 

76 pupils.  
 
Intervention 1: 19 
pupils, 5th grade. 
Intervention 2: 57 
pupils,  
2nd and 3rd year, 
secondary school, 
Spain.    
 
 
 
 
 

• Intervention 1: Quasi-
experimental pre-post 
design. Single treatment 

• group. 

• Intervention 2: 
Experimental pre-post 
design, with a control 
group and experimental 
group. Experimental 
group (29 pupils)/ 
Control group (28 
pupils).  

• -Knowledge test 
pre/post  

• -Motivation and 
usability, 16 items, 
5-point Likert scale.  

• - No significance 
test  

• AR with 
gamification 
improves learning 
outcomes  

• - Positive 
impact on  
motivation 
and 
emotions.  

Despite the relatively strict screening, the results from the 12 included studies are rather heterogeneous. The 
included contributions range from 2009 to 2024, during which there has been considerable technology 
development, with more recent (from 2018) included VR and AR studies. Notably, the contributions rarely do 
not include the novelty effect – with the potential that the pupils have the most robust response the first (or 
second) time they play the game, and by that, the studies can face potential bias for both the learning 
effectiveness and engagement.  

Some studies involve games played at school, whereas others are outdoors on site (Huizenga et al, 2009; 
Koutromanos et al, 2020). Outdoor games can be affected by weather conditions, making them difficult or 
impossible to play at certain times of the year. There can also be problems with Wi-Fi connections, as already 
highlighted in the study by Koutromanos et al. (2020).   

The topics in the contributions are very different, though a majority (8 out of 12) of the studies include ancient 
or medieval history. Most of the participants included in the contributions are between the ages of 11 and 14. 
Like other GBL research, the studies have very different numbers of participants. The highest number of included 
participants is 458 pupils (Huizenga et al, 2009), followed by 101 students (Sedano et al, 2013). 8 out of 12 studies 
are included with 20-35 participants.  

Several studies are within an A/B test set up for measuring the differences in the game use and regular lessons 
with analog text read (e.g., Huizenga et al, 2009; Fendt and Ames 2019; Petersen et al, 2023). Six studies are 
included as a quasi-experimental study and have included both an experimental and control group. 
Questionnaires are often combined with qualitative methods (interviews, focus groups, observations, note-
taking, think-aloud). Two studies are found with an only qualitative approach (Rammos and Bratitsis 2019; 
Koutromanos et al, 2020).  

Interestingly, almost all studies found increased motivation and/or engagement by using GBL in historical 
teaching, except for Huizenga et al, 2019. Most of the studies also found positive effects on learning, but there 
were considerable differences in how learning is defined and how the teachers were involved in the learning. 
Only very few studies can provide significant results (Huizenga et al, 2009; Sedano et al, 2013) on the learning 
outcomes. Few studies also reported no difference in learning by using GBL (e.g., Fendt and Ames 2019).  

4. Conclusion  

As with many other studies in game-based learning, most of the studies included in this systematic review reveal 
positive perceptions about the included games used and an increased motivational factor for learning history. 
The novelty of this systematic review is a specific focus on game-based learning for teaching history in K-12 
education and a focus on the methods used to evaluate the learning outcomes. The most common methods 
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used to evaluate learning outcomes of GBL in history for K-12 education are self-reported questionnaires and 
knowledge tests, often as pre-/post-tests. The knowledge test questions are often direct questions related to 
the learning content provided by the game, thus putting more emphasis on these exact questions. Most studies 
include rather few participants. Within the included studies for this systematic review, only two studies have 
more than 100 participants included. Longitudinal studies are absent.  

The included studies highlight educational and learning objectives very differently. Analyzing the complex 
relations between topic, context of use, user groups, technological solutions, and number of participants is still 
a significant challenge for providing profound results in learning effectiveness via GBL in history teaching in K-12 
education. Some studies reveal that pupils who used game-based learning gained significantly more knowledge 
about history than those with regular instruction. Other studies showed no increased learning effect by using 
game-based learning. However, it is complicated to compare these studies, and one should be careful not to 
conclude too quickly regarding learning outcomes across studies. Notably, specific learning objectives are rarely 
included in the games. The topics and the settings are also very different across studies, and even within the 
same studies, settings vary between the included experimental groups, making it difficult to repeat the studies. 

For future works, it would be very beneficial if more studies included more participants to provide statistically 
profound results. It could also benefit if more studies used randomization, meaning that the participants are 
grouped by chance—either being randomly assigned to the intervention (game-based learning) or the control 
group (traditional teaching). It is also worth highlighting that studies should always be transparent in the 
research design and sampling methods.   

When evaluating GBL for pupils in K-12 education, it is essential not to neglect the challenges of finding the right 
match between participants’ cognitive abilities and a solid methodological approach. We need to challenge and 
reflect more on the methods used. For example, it is worth discussing if the suitable method is to use a 5- or 7-
point Likert scale for kids aged, e.g., 11-12 years old, in terms of motivation and understanding the questions 
and scaling. Future studies could include more advanced and novel methods for incorporating improved 
methods to measure the learning effectiveness of GBL. Future studies could include more participants and 
variables such as gender, genre motivation, text expectations, and specific reading differences between analog 
and digital text.  
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