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Abstract— Digital educational games development is an emerging area receiving attention from educators and researchers. Several studies have looked at their educational value, and some have established their usefulness as an effective pedagogical tool. However, few studies have examined the design process for digital educational games and how they can provide engagement experiences comparable to those found in entertainment games. Even fewer studies have specifically investigated how concepts of inclusivity and diversity can be built into games. This study explored gender diversity in digital educational games. The authors have worked with young people to create a digital game engagement framework, which identifies the most important factors that attract and engage young people in a digital game. The factors are: challenge, rewards, clarity of goal, feedback, visual appeal, social interaction, thematic appeal, creativity and immersion. Using a mixed methods approach and a ‘Diamond 9’ tool, young people were asked to rank the nine factors. The results indicate that while rewards ranked highly independent of gender, the importance of other factors (feedback, social interaction and clarity of goal) differed by gender. This study provides implications for designing inclusive digital educational games and calls for further research into diversity and inclusiveness in digital games.
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Introduction 
Digital games are one of the most popular tools for entertainment and leisure in the 21st century, with people playing more games than ever before [1]. According to [2] more than 150 million Americans play digital games, and 65% of American households are home to at least one individual who plays digital games at least three hours per week. Digital games have become so embedded in children and adolescents’ lives in the United States that up to 97% of them play for at least one hour per day [3]. The negative image that digital games had [4],[5] is also changing, with most parents stating digital games are a positive part of their child’s life, and an activity that they can do together with their child [2]. These statistics mirror the global outlook of the digital game sector. Globally, the digital game sector has surpassed both the music and video sectors in sales [6], with the global market expected to grow from $101 billion in 2016 to an estimated $128 billion by the end of 2020, with mobile gaming comprising 42% of that [7].
Given the increasing number of people that are playing digital games, games now hold and play and important role in the social and cultural setup of society [6],[8]. In addition to shaping thoughts and behaviors, researchers are exploring digital games as tools to improve students’ disposition towards science careers [9]–[11]. Due to their wide appeal, there is also increasing interest in using digital games to educate. Educators and researchers alike are using commercial casual games for pedagogical purposes, and some are developing specific digital games for the purpose of teaching particular curriculum content. The use of specifically designed digital educational games is popular especially in Science, Technology, Engineering and Mathematics (STEM) education [12]–[14]. 
This research-to-practice full paper presents results of a study to examine gender differences between elements that attract young people to digital games. Digital educational games are an emerging area receiving attention from educators and researchers. Some studies have looked at their educational value, and established their usefulness as an effective pedagogical tool. However, few studies have examined their design process and how they can provide engagement experiences comparable to those found in entertainment games. Even fewer studies have looked specifically into how inclusivity and diversity can be built into games. This study explored gender diversity in digital educational games. The authors have worked with young people to create an engagement framework, which identifies the most important factors that attract and engage young people in a digital game. The factors are: challenge, rewards, clarity of goal, feedback, visual appeal, social interaction, thematic appeal, creativity and immersion. Using a mixed methods approach and a ‘Diamond 9’ tool, young people were asked to rank the factors. The results indicate that while rewards ranked highly independent of gender, the importance of other factors differed by gender. This study provides implications for designing inclusive digital educational games and calls for further research into diversity in digital games. 
There are a number of reasons for the interest in using digital games in education. Unlike traditional classroom teaching, digital games can adapt to the learning pace of the student, allowing for individuals to personalize and own their learning process [15]–[17]. Simulation, which is a form of game-based learning, has also been found to be particularly effective in teaching complex concepts in science, mathematics and engineering 11],[18]. Apart from its suitability to teach complex scientific information, a digital educational game offers learners some level of control and ownership of the learning process and therefore fosters better understanding and retention of concepts [19]. In simulations, learners learn by doing, and this allows them to relate to and understand complex concepts better [20]. Digital games also appeal to multiple sensory organs and so can provide information in more than one way to the learner suiting different learning styles [21], [22]. Finally, games are known to be intrinsically motivating to players, providing the opportunity for reluctant learners to improve their attitude towards particular subjects [23]. 
However, the use of digital educational games in formal and informal learning environments raises some concerns that have long been associated with digital games, namely inclusiveness and diversity. Brusk maintains that “having access to games and gaming culture is an important part of community belonging, and is also an important part of forming culture” [24]. He further explains that any group in the society that is excluded from the ‘gaming culture’ risks experiencing some form of alienation: they have less to talk about and less in common with others, and thus fewer opportunities to shape their cultural landscape. 
Diversity and inclusiveness in digital games’ design has far-reaching implications beyond shaping cultural landscapes in the society, especially if they are to be used effectively in education. Researchers have called and continue to call for increased diversity within game content, particularly in stories and character representation [25]–[27], as games lacking in these areas may limit audience appeal and perpetuate stereotypes. According to a study by the International Game Developers Association, there is declining diversity in the industry’s workforce, despite the increased call among employees to hire more females and minorities [28]. The result of the survey they administered showed that 61% identified as white, 18% were east/south east Asian, and black/African American or African made up just 1% in terms of ethnicity. With respect to gender identity, 74% were predominantly male while only 21% identified as female. This lack of diversity in the digital games industry mirrors the lack of diversity in computing, digital technologies and engineering education. According to the National Centre for Education Statistics [29]  the percentage of females studying engineering, computer and information sciences in the United States is 18%, in contrast to 58% studying health sciences. In the United Kingdom, data shows a decline in the numbers of people studying computer science at university [30]. 
Evidence from previous studies suggests that an explanation for continued low aspiration for engineering and computer science amongst females and ethnic minorities is the reinforcement of stereotypical representations that present these fields as not for ‘people like them’ [31],[32]. Although there are several aspects to diversity and inclusiveness, this paper focuses on gender diversity. It is built on the premise that females would have a greater interest and aspiration to have careers in the games industry if the games they played had greater gender diversity within them, and thus were more attractive to females. Fullerton et al. refers to this as the ‘virtuous cycle’: making games that appeal to women and girls attracts more women to work on games, resulting in the creation of more games that appeal to women and girls [33].
what does a gamer look like?
In the past, the stereotypical video game player was viewed as a young, white, heterosexual male [34]. More recently, there has been a shift in the digital games industry concerning this perspective and the understanding of the image of a gamer [25]. Over the last decade, the digital games industry has evolved with respect to the number of games, devices that games can be played on as well as the different genres of games. Alongside this revolution has been a growth in the number of females playing digital games. The most recent report of the Entertainment Software Association shows that females are the fastest growing group of digital game players. The report also shows that while the average gamer is 35 years old, females aged 18 and above represent a significantly greater percentage of the game-playing population than males under the age of 18 [2]. 
It is contradictory to note that even though males and females now play digital games in approximately equal numbers, gaming is still mostly associated with men [8],[35], [36]. This raises questions such as: what does a typical gamer look like? The most common explanation in literature to this contradiction is the distinction between ‘hard-core’ and ‘casual gamers’. Some research suggests that even though more females are playing games, they only play ‘inferior games’, and they play casually and less skillfully compared to males [36]–[38]. 
The lack of clarity in the understanding of digital game audiences can result in marginalized demographics of the non-typical game player. Chess et al. argues that while there might be diversity in the audiences that actually play digital games, those who play but do not belong to the typical game-playing population often end up playing in ways that hide their identities [25]. Marcotte [39] reports that girls are less likely to play digital games that require voice-chat, as it would reveal their identity. This stereotypical view of the digital game audience means that digital game technologies continue to be primarily designed by and for male audiences [25]. 
gender diversity in digital games 
As noted earlier, despite the fact that almost 50% of the digital gaming population is female, only about 20% of the global workforce in the digital games industry is female [40]. In addition to that, research studies show that major differences with respect to frequency of play, motivations to play and self-identification as a gamer still exist [34],[41],[42]. 
Some research studies have attempted to explore the reasons for this seemingly difference between females’ gaming activity and their involvement in the industry. Bryce and Rutter suggest that the representation of females within digital games is consistently sexualized and stereotyped, thereby potentially reinforcing societal objectification of women and the use of sexual violence [43]. The popular and gender stereotypical portrayal of female characters in digital games as weak victims who are protected or rescued by powerful males may repel females from playing and impede their identification with these female characters [44]. Central to many of the findings that have been made is the issue of content in digital games.
Many popular digital games targeted at teens and adults contain an abundance of violent actions with an increasing degree of realism [45]. Females often tend to display low preference for observing or participating in conflicts and their resolution through violence. Hartmann et al. [46] suggest that many digital games do not satisfy females’ preference for non-violent content and the lack of suitable non-violent games may help explain women and girls’ low interest in such games. Research also suggests that the social aspects in a digital game tend to be more important for females as they tend to like games that are less competitive and more cooperative in their nature. On average, female players tend to value content that has a significant amount of meaningful dialogue and character interaction, and are less attracted by action-oriented formats where people largely ignore each other [47].
Research also shows that female roles in game storylines are mostly secondary in nature [41]. This is usually because in most digital games, the female characters (if there are any) are usually underdeveloped in personality or not developed at all. This is in contrast to the complex and well-developed personalities including attributes such as independence, strong will and strength that the male characters have. Digital game content, with respect to narratives, are also often male-centric. According to [48] “by primarily enlisting male-centric narratives, largely failing to provide female characters (particularly protagonists), and over-sexualizing the few female characters that are available, many video game developers contribute to the proliferation of the cliché that video games are primarily “boy’s toys”. These factors that promote stereotypical representation within digital games present barriers to females in terms of identifying with, participating and enjoying these games. 
While the literature around diversity in entertainment/casual games is well developed, this is not the case with digital educational games. A literature search did not yield an established work on diversity in digital educational games. 
aims, motivation and context of study
The field sites for this research were three primary schools in Ado-Ekiti, a rural town in southwest Nigeria. Mathematics education is under threat in primary education in Nigeria. Pupils consider mathematics a hard and boring subject, and teachers find it difficult to engage these reluctant learners in the classroom. This study forms part of a longer-term research project into how digital educational games can be used to support a more engaging experience in the classroom in developing countries [49]. The 30 young people (14 males; 16 females) played the digital educational game SpeedyRocket for two weeks as part of their regular mathematics lessons (Figure 1). They were drawn from primary 4 and 5 (age 8-11 years). 
Amidst the call for more diversity in computer and engineering education, there is a challenge for research to move from the focus on perceptions regarding uninterested female gamers to more concerted efforts at understanding the needs and expectations of female gamers [25],[36],[37]. This starts with an understanding of the gaming preferences of females. The aim of this paper was therefore to explore gender differences in the ranking of a set of digital game engagement factors amongst males and females who were playing a mathematics digital educational game. This insight is useful as a starting point to unpack how diversity can be embedded into digital educational games’ design. It also has implications for diversity in game design careers and teams. According to [50] diversity in games and diversity in game design work are mutually self-constituting: more diverse teams create more diverse games, which in turn encourages more diverse participation in the workforce. 
methods and instruments
Game engagement framework
The game engagement framework [51] presents components of the Diamond 9 tool used for this research (see Figure 2 and reference [51]). Rieber [52] and the authors of this study [51] both maintain that despite the fact that digital educational games are games with a purpose – i.e. learning – they still need to maintain their sense of ‘play’ and keep the ‘fun’ element. This is important if the games are to engage players, especially players who are used to playing fun and interesting casual games. 
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Fig. 1. Pupils playing SpeedyRocket in the classroom.


Using a combination of two data collection techniques: a questionnaire and an interview, the research team have explored the motivations of young people for playing casual games [51]. This provided information on how digital educational games could be made to be as fun and engaging as casual games. The responses of the young people involved in the research were examined for these motivations. The results showed that the following factors were viewed as important: clarity of goal; thematic appeal, visual appeal, rewards, feedback, social interaction; creativity; challenge; and immersion. These nine factors formed a game engagement framework.  
Instruments
Diamond 9: SpeedyRocket was built using the set of game engagement factors identified above. Given the differences and stereotypes observed from the literature concerning the gaming industry and patterns of use by males and females, this study was keen to examine how young people ranked these factors by gender. In selecting a way to do this, consideration was given to an instrument that young people would find easy to use and be familiar with. The Diamond 9 is a classroom activity in which pupils are asked to rank concepts, statements, or images in a Diamond formation 


[image: ]Fig. 2. Diamond 9 tool


[53]. It is a ranking tool commonly used in the classroom as a component of participatory research to explore an individual’s value positions, thoughts and feelings on a particular topic [54]. The tool is useful in examining the way individuals organise knowledge, describe their priorities and express their understanding of relationships amongst different concepts [55]. Each of the nine game engagement factors was printed on a card together with a short description of it. This was to ensure that the young people knew to what each factor was referring. The young people were then asked to rank each factor in a Diamond 9 format (see Figure 2).

SpeedyRocket: a digital educational mathematics game (Figure 3) was developed as part of the wider research project. It has some unique design requirements to ensure that it would be accepted by the teachers for use in their classrooms in Nigeria and that it would provide a good experience for the pupils. For the teachers, the authors drew guidance for the development of SpeedyRocket from their initial work on an extended Technology Acceptance Model (eTAM) [56] that sought to predict the acceptance or otherwise of digital educational games by teachers in the classroom. The main implications of the eTAM for the development of SpeedyRocket are highlighted below:

Usefulness: the usefulness of SpeedyRocket needed to be apparent to the teachers; the usefulness would be assessed by how well the game is linked to the curriculum and not just how fun it is. SpeedyRocket must therefore present educational gains to the players in such a way that teachers would not feel it is a waste of time and effort. The TAM also suggested that engagement and learning opportunities is a strong predictor of perceived usefulness. 
[image: ]
Fig. 3. SpeedyRocket


Ease of Use: To ensure ease of use of SpeedyRocket, the authors assumed a low level of self-efficacy and no experience for all the teachers. The requirement then was that SpeedyRocket must be straightforward, and not contain any unnecessary complexities that would require teachers spending a lot of time learning how to use it, and feeling overwhelmed when something goes wrong. 

Enabling Environment: This is in respect to the time constraints, availability of devices, Internet and electricity, and the availability of support to deal with problems that may arise during gameplay. Many of the potential problems with enabling environment were addressed by the authors while considering the generic requirements for the development of SpeedyRocket. In addition and in order to address the concerns of the teachers about time constraints, SpeedyRocket would have to provide short playing sessions that can be completed within the time allocated for mathematics on the schools’ time tables. 

To ensure that SpeedyRocket provided an engaging experience to the pupils, the authors built its design requirements around the factors of the game engagement framework:

Challenge: SpeedyRocket was designed to present seven levels of difficulty to the players. Following the recommendations of Denisova et al. [57] the challenges were designed to particularly push the problem solving capacities of the players. These were embedded in the seven different planets, players have to travel to. First, each new level/planet in SpeedyRocket presents more challenging arithmetic calculations for the player. Secondly, more obstacles are presented for their rockets to avoid as they journey to the destination. 

Thematic and Visual Appeal: Two elements of this factor were built - the general look (visual appeal) and feel of the game and the game’s story (thematic appeal). The first step the authors took was to think about a story for SpeedyRocket. As established by the authors [51] engagement in games is sometimes due to players’ interests and personal preferences. This was a challenging one, as the game could not have been built to accommodate every player’s preferences but needed to be designed to be broadly appealing to this age range of children. After eliminating violent themes, and story lines that depicted sexualised female characters, the authors selected a balanced theme drawn on the back of a travelling story with the intention of appealing to both genders. The authors also spent some time thinking and reviewing the colours used in creating elements in the game. Research has shown that young people prefer bright and lively colours like yellow, blue and red as these are more interesting and stimulating [58]. The game was therefore themed blue and yellow. Although the authors wanted to incorporate avatars into the game, the time constraints as well as the limitations of the design platform did not allow this to be actually implemented. However, the “art and style” of the game was modeled in a way to mimic actual space, using dark skies, asteroids and stars. Sound effects that mirrored rocket travelling as well as collision sounds were added to provide the player with an experience that was as real as possible given the available tools.

Social Interaction: This factor was a challenging one for the authors. From the onset, the peculiarities of the research context posted some significant limitations of the features that could be built into SpeedyRocket. One of those is the lack of Internet access. Social interaction is one feature that is commonly built on network communications and the capability of the game to be played online. As these were not available in Nigeria, the authors decided to implement social interaction in how the game will be rolled out in the classroom using an open classroom combined with paper exercises/physical interaction between the children in the classroom

Rewards and Feedback: In order to make game players aware of their progress or otherwise while playing. Notifications and tips as well as rewards are all essential parts of a feedback system. In SpeedyRocket, as a player progresses in the game world, they earn coins on their way, while also avoiding obstacles. A scoring system for this reward was implemented, and the more coins the player earns, the more their score increases giving them a sense of accomplishment. This shows the amount of coins a player has earned, and what is left of it after making purchases of fuel or other rockets. Tips and information about formulas, and parameters were also embedded on the play area. Also, feedback on the progress of the player as they played is provided. This includes when the rocket is about to run out of fuel, or when the destination is being approached. There is also a map on the screen that gives an indication of how far the rocket is from the destination. All these were built in carefully to avoid disrupting the play.

Clarity of goal: This involves a description of what the game is about and what the player needs to do to achieve success. With digital educational games in particular, it should provide some information about the learning outcomes related to the work being done in the traditional classroom. Clear instructions are also important to maintaining overall clarity. They should not be cumbersome, confusing or contain other unnecessary information. With SpeedyRocket, an instruction tab was provided on the home screen. The goal of the game was made short and precise: “Navigate your rocket through space to reach its destination using the arrow keys!” It then goes further to provide more information on the input to the rocket. This simple goal was used to ensure that players know it is a game and not a ‘serious classroom activity’. However, more information was provided later that linked the gameplay to the educational value the game offers. The teachers were consulted to go over the instructions and comment on the choice of words and clarity to the pupils.

Creativity: This factor enables game players to be co-creators of the world they play in. In the adventure genre of games, avatars are mostly used to engender creativity. However, it is not only limited to that. Creativity can be presented in the form of allowing players to change the look of game assets and/or characters to depict their own preferences such as colour, look and feel, or names. In advanced games, it may include the provision for the player to extend functionalities or capabilities of the game. Although this is another key on-going engagement factor, design constraints meant that the authors were limited about how much creativity could be incorporated into the game. However, functionalities that enable players to customise the rocket by changing some elements of it including its shape, colour and name were included into the game design. 

Immersion: Immersion is the ultimate experience of engagement. On the engagement framework, it describes expressions like “being lost in the game”, or “seeing one’ self in the game”. Given the way young people describe the way they feel, immersion unlike the other factors comes from playing the game on an ongoing basis for considerable periods of time [59]. In addition to this, going by the description of Jennett et al [60] there are three distinctive components of immersion: “lack of awareness of time, loss of awareness of the real world and involvement and a sense of being in the task environment”. Due to the time constraints in the classroom, the authors did not consider immersion a useful factor to include in the development of this game.

SpeedyRocket was developed using JavaScript, HTML5 and CSS, and can be supported by every browser that complies with the HTML5 standards. The researchers built the game around the mathematics concepts of fuel consumption, speed, distance and time (all in the curriculum for the period this research was carried out in the classroom). In this study, the game was played on Google Chrome. The development of the game went through 14 iterations (all versions available online at [61] with testing and evaluation carried out at each stage. The 14th version was used in this research study. In playing the game, participants were expected to navigate their way in space to reach their destination using the arrow keys. Before the rocket can launch, participants have to calculate the time and fuel values for flight based on the distance and rocket speed. Players should collect as many coins as they can to unlock other rockets with improved features, while avoiding obstacles that can destroy their rocket’s health. A 5% error is allowed for flight timings if values are higher or lower than the expected values. For example, if the expected flight time is 10 hours, then values between 9.5 and 10.5 hours are allowed. 

The mathematical elements and formulas incorporated in the game are:
i. Time = Distance/ Speed
ii. Fuel Needed = Time x Fuel Consumption Rate
Parameters of distance, speed and fuel consumption rate are supplied for each stage.
 
Some allowances for error are provided for the players with respect to calculations in the game, and a player’s rocket will still travel even if the calculations are wrong. However, not providing enough fuel means the rocket will not make it to its destination, and over-fueling it reduces the speed of the rocket, which also prevents it from getting to its destination. In order to create a good balance for the skills and challenge in SpeedyRocket, a player is first presented with very minor obstacles at slow speed, to get them used to dodging the obstacles quite easily and understanding the game environment. As they progress the game becomes increasingly complex, with more obstacles presented at faster speeds to ensure the player does not get bored. 
Implementation of SpeedyRocket in the classroom
The study was conducted over 3 weeks in the second term of the schools’ 2016/2017 academic session in October 2016. School selection was done in February 2016 based on the ideal research site features described by [62] which include:
i. Entry is possible
ii. There is a rich mix of the processes and people
iii. There is a possibility of building strong relations with the participants
iv. Ethical and political considerations are not overwhelming.
Consent forms were obtained from teachers prior to the week the study started; head teachers also signed the loco parentis consent forms. Diamond 9 activities were administered on the last day of the second week to participants, and the teachers’ focus group also took place on that day.
data analysis and results
This section focuses on the analysis and results from the ranking activity. Data from the Diamond 9 were collated and input into IBM SPSS Statistics 22 tool. The breakdown of the sample is presented below in Table 1. Frequency analysis was conducted for the collected data. The position of each word in the top two, middle and bottom three positions of the Diamond was tabulated, and a percentage appearance calculated. 
breakdown of sample
	age
	Frequency (%)
	
	

	8
	26
	
	

	9
	36
	gender
	frequency

	10
	29
	Female
	53%

	11
	9
	Male
	47%



[bookmark: _Hlk512948306]The results of the overall ranks in Table 2 show that young children’s motivation to play is consistent across gender. Females and males ranked rewards as the most important factor to them in the game although males ranked it higher than females. 77% of the males ranked rewards as one of the top three positions of the Diamond 9 while only 62% of females did the same thing. Apart from rewards, results show that young people ranked other factors differently. Both challenge and feedback appeared in the top three rankings for boys 46% while they appeared only 31% and 18% for females respectively. Thus two of the factors – rewards and challenge – were consistently ranked in the top three positions of the Diamond 9 across gender, although the percentages are higher for males.
OVERALL ENGAGEMENT RANK
	Overall rank for males
	Overall rank for females

	1. Rewards
	1. Rewards

	2. Challenge
	2. Clarity of goal

	3. Feedback
	3. Social interaction

	4. Visual appeal
	4. Challenge

	5. Immersion
	5. Immersion

	6. Clarity of goal
	6. Visual appeal

	7. Creativity
	7. Thematic appeal

	8. Thematic appeal
	8. Creativity

	9. Social interaction
	9. Feedback


 
Results also show that females ranked clarity of goal higher on the Diamond 9 than males did. While clarity of goal appears in the top three positions 56% of the time for females, it appears only 31% of the time for males. Males (39%) also ranked Visual appeal in the top three more frequently than did females (26%). Creativity presented similar results to visual appeal. 31% of the males ranked it within the top three positions, while only 19% of the females did so.

Perhaps the most interesting results are on Social interaction and thematic appeal. While 31% of the females ranked Social interaction in one of the top three positions, none of the males did so. Frequency analysis shows that only 30% of the males included social interaction on the middle position, while 70% put it as the least important factor on engagement. Thematic appeal presented similar results. None of the males placed thematic appeal in the top three positions while 25% of the females did. 

The Diamond 9 results show that while both genders are engaged by rewards and challenge, females were more likely to associate engagement with social interaction and clarity of goal while males appear to be more engaged by thematic appeal and feedback. These results are discussed in the following section.
discussion
Although research suggests that games can be intrinsically motivating [21], [23], [63]–[65], this has not been the case with many digital educational games, with players often reporting them as boring and not providing similarly engaging experiences as entertainment games [66]–[68]. One of the aims of this study was to see if a carefully designed game SpeedyRocket, based on an engagement framework and associated set of engagement factors, would generate interest and engagement amongst pupils playing the game. With SpeedyRocket, the researcher observed that both females and males enjoyed the game, although the Diamond 9 results show some differences in their motivations and by implication, their preferences within the game.

The results of this research indicate that males and females rank rewards as the most important engagement factor in the game. This suggests that young people irrespective of gender are motivated by rewards. The reward system in SpeedyRocket is based on coins that players need to pick up as they travel through space, enabling them to upgrade their rocket. This finding agrees with Ronimus et al.’s study of young people who played GraphoGame, a digital education game for reading [69]. The study argues that the reward system promoted engagement and encouraged the children to spend more time playing the game. However, even though males and females ranked rewards higher than other factors, a closer look at the numbers shows that males are more likely to rank rewards higher than females as shown by the relative percentages: 77% for males and 62% for females. 

Furthermore, as the results indicate, one major difference that emerged from this research is the motivation of the young people to play the game. While males are motivated by the challenge the game presents and the desire to feel some achievement, females appear to be more motivated by clear and precise goals and the social interaction presented in the game. Research [70],[71] about females’ participation in STEM and how to improve it suggests that females generally like to know the goal of a task, the value it presents and the rationale behind committing to it. That submission agrees with the findings of this study. Females ranked clarity of goal in the game as the second most important factor towards engagement. Social interaction is the third most important factor by females. That suggests that the ability to build relationships and to interact with others within and outside of the game is a strong motivator for females to play digital games. Interestingly, social interaction is the factor that was ranked lowest by the male participants. 

These findings suggest that males and females are likely to have different motivations for playing digital games, and also differ in their game engagement factors. The results suggest that by implication, females and males do prefer different styles of play. While males prefer to play games that are quite challenging and centred on achievement, competition and feedback, females are more interested in instructive games that provide clear aims and that allow them to interact socially and share their experience with others. It is therefore important for developers and educators to assess the digital educational games they are thinking of using in the classroom, to provide equal engagement opportunities to both males and females. However, it is not enough to just do this. The game industry needs to evolve and transform to an inclusive and diverse environment where consideration is given to creating games that are attractive to both females and males. This is particularly important in the design of digital educational games to improve the experience and engagement of females with STEM subjects. A conscious effort needs to be put into understanding the motivators and preferences of females in order to inform the design of games for learning so that the gender issues in entertainment gaming do not get passed on to digital educational games. 

The findings reported in this paper are based on data from young people in one region of Nigeria who played educational games in their classroom. Although these findings provide an insight into gaming preferences of young people, the findings and implications should be interpreted with caution, as they may vary in other contexts. These findings are based primarily on self-reported data, and thus on what young people perceive to be the key engagement factors. This data may not reflect their actual preferences. Also, it is worthy of note that this work focused only on gender and not on other areas of equality and diversity such as ethnicity, disability and sexual orientation. 
 conclusion and future work
Digital games have the potential if designed correctly to be useful educational tools allowing a more inclusive and personalised journey. Inclusive digital educational game design is about designing with potential students in mind, taking into consideration their peculiarities and preferences. In building inclusive and gender-diverse games, careful planning is necessary to ensure they are free of gender stereotypes and sexism in story, content and characters among other factors. Whilst this should be the goal of every digital game development process, it is critical to consider this issue in designing digital games for education as these games usually need to appeal to a wide audience. 

One area of future work would be to examine other aspects of diversity and inclusiveness such as ethnicity and disability with the engagement factors. It would also be interesting to explore these factors using qualitative tools in order to better understand the rationale behind the preferences and motivations of young people with respect to digital games.
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