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Abstract— Games in their various forms in the world today have become both a growing market in the commercial industry and are being developed and studied in various disciplines. While in Iran, most researchers in this field, especially newcomers who want to work on games, do not know the terms of different concepts or use terms that are incorrect and irrelevant to their work. To address this issue, a literature review was conducted and definitions of different types of game concepts were reviewed. Then these definitions (digital, computer and video games / digital, computer and video learning games / serious games / serious games based on instructional content & training / gamification) and their relationship and distinction are expressed and finally their boundaries are specified in the form of a diagram. In general, the purpose of this article is to introduce and define different concepts in the field of gaming for researchers in this field.
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I. Introduction
“Game” is one of those words that is very difficult to define precisely. The first game researchers also had this problem [1]. While everyone seems to be able to recognize games, because everyone has somehow spent part of their life with it, this is not the case. Games have different types and have various features and are designed and produced for different purposes and markets. Wittgenstein has stated that there are no common features in all games, but they have a special family relationship with each other [1]. In this study, exactly, we are looking to identify the family relationship.

In the view of Huizinga, a game “a voluntary activity or occupation executed within certain fixed limits of time and place, according to rules freely accepted but absolutely binding, having its aim in itself and accompanied by a feeling of tension, joy, and the consciousness that it is different from ordinary life” (p. 28) [2]. Some consider Caillois’s definition as the most comprehensive analysis of games, characterizing a game as “an activity that is voluntary and enjoyable, separate from the real world, uncertain, unproductive in that the activity does not produce any goods of external value, and governed by rules” (p. 442) [3]. Abt defined games as “an activity among two or more independent decision-makers seeking to achieve their objectives in some limiting context” (p. 6) [4]. Kramer also defines games as “Games are objects which consist of components and rules and have certain criteria: rules, a goal, always changing course; chance; competition; common experience; equality; freedom; activity; diving into the world of the game; and no impact on reality” [5]. There are different definitions for games and we have not yet reached a definition that is agreed upon by everyone. The definitions of the game can be continued here, but we will definitely not reach the desired and real conclusion.

According to Becker [6], “it is important to separate “pure” digital games from digital versions of non-digital games, as they are distinct”. These differences may not be important to gamers, but they are important to designers and developers. Only some games can be considered as digital games, computer games and video games, while others are just digital versions of traditional games such as chess, ludo and snakes and ladders. Of course, games should be considered one of the most interactive digital media [6]. In addition to distinguishing between “pure” digital games and digital versions of non-digital games, it is important to distinguish games from other digital media. Because although they have many features in common with other forms of media, they also have other features that distinguish them from other media [7].

A game usually has certain boundaries. This means that games have specific design purposes. Some games are for pure entertainment purposes and some, in addition to entertainment, focus on educational goals, training, health, advertising, cultural promotion, and so on. Hence, researchers use different terms such as digital game (e.g., [8]), computer game (e.g., [9]), video game (e.g., [10]), mobile game (e.g.,[11]), online educational game (e.g., [12]), serious game (e.g., [13]), game-based learning (e.g.,[14]) and gamification (e.g., [15]) depending on the platforms used and the features of the “games”. These terms refer to some of the different features of games in terms of educational and non-educational, pedagogical, design, content, platform, genre, online and offline learning environments, single-player and multi-user learning environments. The term game includes all of the above terms except gamification. This is because it is important to remember that the term gamification is defined as the integration of game elements into non-game environments. That is, “the instructional method not the media that is important” [16].
II. Evolution of Games

Games have a long history dating back to the late 1940s. Games made their debut in January 1947 when Thomas Goldsmith, Jr and Estle Ray Mann designed a patent for a cathode ray tube amusement device used in flight simulations [17]. After that, games evolved due to the integration and presence of computers. The first generation of games focused on computer games. Computer games were available in a variety of formats and have continued to evolve from the 1950s to the present [17]. The second generation of games focused on console games. In the late 1960s, there was a movement towards the development of the first home-based console games. Ralph Baer and his associates designed the first home-based console game system. The development of the device was from 1966-1968, with Brown Box being the first prototype released. The TV-based game was known as Chase [17]. There were three consoles that dominated the second generation of games (Atari, Intellivision, and Colecco Vision). The third generation of games was formed with the presence of color video games and the creation of home-based computer games. In 1978, the gaming industry made a strong impact with the release of Space Invaders by Taito [18]. Following the decline of video games (console), home computer games became popular. In the 1980s, the trend was to buy home computers and led to the creation of home-based computer games. Home-based computer games were also disseminated via floppy disks, cassette tapes, and/or ROM cartridges that could be purchased at an entertainment store or via the mail [18]. In 1985, the gaming console market revived with the creation of the Nintendo Entertainment System (NES). Then the 1990s saw the rapid transition from graphics to 3D graphics, and included a variety of digital game genres, including first-person shooter, real-time strategy, and MMO [18]. Before the end of the decade, the fourth generation of gaming evolved with the emergence of the graphical Multi-User Dungeons (MUDs). They were also commonly known as the first Massively Multiplayer Online Role-Playing Games (MMORPGs). In 1994, three new consoles were released Sega Saturn, PlayStation, and PC-FX. PlayStation was well received and sold out immediately [18]. The fifth generation led to the growth of 3D digital games. Some examples of popular 3D games were Super Mario 64, Crash Bandicoot and Nights into Dreams. 3D digital games, especially with the reduction in the production of digital game cartridges and the increasing use of CDs to play digital games, had become the main focus of this era. Soon after, the sixth generation of games emerged. This generation focused on creating the first groupings of online digital games and the further emergence of gaming consoles. Microsoft developed a lead with the creation of gaming consoles. Dreamcast was launched in 1998, which was the first developed online gaming console. Which was the first console developed for online game. Sony released the Sony Play Station 2 and Nintendo released Nintendo Game Cube. Windows continued the trend with the creation of the Xbox [18]. As well as online games and popular gaming sites were used by many people to engage and interact with other players around the world such as SIMHQ [18]. In 2001, the Xbox game device was introduced by Microsoft and the PlayStation 2 device by Sony to the global electronic games market. Then, in 2005 and 2006, with the introduction of the Xbox 360 by Microsoft and the PlayStation 3 by Sony to the global market, video games become more attractive than ever before. This trend continues today and we are witnessing new generations of these devices and games, including the PlayStation 5 and virtual reality.

III. Different terms and concepts in the field of games
The domain of games is not one-sided, but they have different genres including context (humanities, basic sciences, engineering, etc.), content genres (health, cultural and social, military, mathematics, second language learning, science, history, geography and etc.) as well as game genres (digital, computer and video games (role-playing, simulation, strategy, hobby, action, adventure, management, puzzle, sports, etc.), digital, computer and video learning games and serious games etc.). Of course, each of the previous genres intersects and connects with each other. Each of the game genre concepts is described below.

A. Digital, computer and video games (DCVGs)
In particular, the term digital games is used for games with Android, iOS, smart phones, tablet and iPad platforms, the term computer games for PC (Computer and laptop) platform games, and the term video games for Console platforms (PlayStation, Xbox, etc.). The games are the largest and fastest growing market segment in the multi-billion dollar entertainment industry are considered. The global market is worth billions of dollars [19], and the growth, revenue, and audience values of these games are comparable and often even beyond the film industry [20]. According to the 2019 Evolution of Entertainment Study, according to the latest NPD group reports, 73% of Americans 2 years and older play video games, an increase of 6% over June 2018 [21]. Based on a review of the digital, computer, and video game definition literature, Juul [22] defines games as “A game is a rule-based formal system with a variable and quantifiable outcome, where different outcomes are assigned different values, the player exerts effort in order to influence the outcome, the player feels attached to the outcome, and the consequences of the activity are optional and negotiable” (p. 255). 

There are several types of digital, computer and video games (DCVGs) that seemed to be representative of the gaming sphere: educational games, combat games, action games, adventure games, shooting games, role playing games, sports games, puzzle games, simulation games, strategy games, electronic matching games, management games, hobby games, multiplayer online battle arena games.
B. Digital, computer and video learning games (DCVLGs)
Play is an important element for a child’s healthy development [23]. Thus, throughout history, philosophers and theorists such as Plato, Vygotsky, Piaget, and Rousseau have emphasized the positive role of games in the development of learning and teaching. Digital, computer and video learning games (DCVLGs) are also such games. They are a type of game whose primary purpose is entertainment, but due to the synchronization of various features of the game (including narrative and story, rules, challenges, competition, discovery, achievement, fantasy, immersion, guidance, social experience, rewards and punishment) with a specific content domain, potentially improve learning and intellectual development in that particular content domain. Therefore, when games, in addition to pure entertainment, bring learning with them electronically (such as playing on a computer, laptop, tablet, smartphone or console), they can be called DCVLGs. These games offer similar situations through simulation, giving us the opportunity to think, understand, preparation and implement actions [24]. Digital, computer, and video learning games enhance a wide range of cognitive skills [25], requiring players to master skills such as adaptation to change, strategic and analytical thinking, and decision making [26], and can also improve problem-solving skills [27].

Convincing research has also shown that DCVLGs support literacy growth at an early age, even in unsupervised learning environments [28]. In addition, it is argued that acquiring print literacy is not enough to become literate in the modern world [29]. Therefore, DCVLGs “offer opportunities for children to learn literacy not only in a traditional way but also in a contemporary way, and further research is needed in this field” [29] (p. 2). According to [30], Game is an enthusiastic learning experience in which participants voluntarily invest a great deal of time, energy and commitment, while at the same time enjoying the overall experience. Moreover, play is an important medium for learning and socialization of people throughout life and is a suitable, interesting and respected way to strengthen the learning process [31].

C. Serious games (SGs)

Developing serious games (SGs) is a multidisciplinary challenge. They are a subset of the DCVGs family that combine different types of media (animation, music, text, etc.) to create immersive experiences for players. The versatility of SGs allows them to be used as a tool with many applications in various fields [32]. Initially, they were used to train people to perform tasks in particular occupations, such as training army personnel. Then, they evolved with the rapid spread of “non-hard” games and new devices such as smartphones, tablets and various types of consoles. As a matter of fact, a multiplicity of SGs has been implemented for applications/goals, including but not limited to: Entertainment, government, military and defense, health, education, corporate, religion, culture and art, ecology, politics, advertising and scientific research [33].

Different definitions for SGs have been provided by different organizations and authors [34], [35], [36], [37], [38], [39]. Summarizing the various definitions, It can be argued that the term SGs was introduced by Abt [4], and it is a type of digital game that focuses primarily on learning and improving the skills and performance of learners rather than pure entertainment, and ultimately provide many opportunities to connect teaching to learners’ daily life experiences. Those entertainment aspects can be determined by a variety of factors, including the storyline, usability, graphics, mechanics, and game engagement tools. SGs “can be used as learning media because of several reasons, such as the ability to support constructive, experiential, situated, and procedural learning; engage and motivate players, and promote self-regulated learning” [40]. As learning media, SGs “need to have ability to motivate its player in order to play the game until the end so the player can finish the game while understanding learning materials given in the game” [40]. SGs also allow for multiple forms of evaluation, which can be part of a well-structured research protocol [41]. As observed by [42], SGs provide “excellent environments for mixed method data-gathering, or triangulation: from crowd sourcing, to panel discussions, surveys and (video) observations” (p. 240). 

There are currently two different ways to use DCVLGs and SGs in education, namely serious games based on instructional content / training and gamification.
D. Serious games based on instructional content / training (SGsBOICT)

Combining specific instructional content and training with DCVLGs and SGs for instructional purposes and market can be defined as serious games based on instructional content / training (SGsBOICT). More specifically, SGsBOICT are games that integrate game elements with learning objectives or training. “First, they use actions instead of explanations and create personal motivation and satisfaction. Second, they reinforce skill mastery and accommodate multiple learning styles and abilities. Finally, they provide a context for interactive decision-making” (p. 179) [43]. 

SGsBOICT essentially requires two elements: a good tutoring and a dynamic environment: without them the learning process is not completed. This tutoring enables any abnormal behavior on the part of the user to be monitored, and helps prevent inappropriate behavior which is possible in theory but socially unacceptable. It also helps promote the added value that SGs bring to the education process (on-site or on-line learning processes). The work involved in tutoring is the key to guiding the learning process throughout SGsBOICT [44].

SGsBOICT has been considered as a unique form of active learning, problem solving, situational and social with immediate and distinctive feedback, which also makes learning enjoyable. The instructional aspect of SGsBOICT is one of their greatest assets. In fact, they are promoting new opening horizons for active learning and provide a learning by-doing experience [33].

E. Gamification
A long history and various methods of combining playful interactions in the field of teaching and learning has led to various terms of this approach, including DCVLGs, DCVGs, SGs, Serious learning games, game-based learning and gamification has been recently. According to [45], “gamification is emerging as a method aimed at enhancing instructional contents in educational settings” (p. 2). Gamification depends on the success of the gaming industry. Indeed, games are everywhere; people play games while traveling, at rest and at work [33]. As stated by [46], 17% of the world’s population is involved in playing games. Hence, gamification can be called “the application of lessons learned from the gaming industry in order to change the stakeholders’ behaviors and outcomes in non-game situations” (p. 2) [33].

The term gamification is generally defined as the integration and application of game elements in non-game settings and contexts [15]-[47]. Thus, according to [48], “gamification is an approach that incorporates several game elements, and the effect of a gamified learning activity heavily leans on the manners of applying each element” (p. 4). Most of these game elements that are used in various fields of study are levels, scores, badges, scoreboards and avatars [49]. There are many other mechanisms available in gamified systems, including combat, content unlocking, gifting, boss fights, quests, social graphics, certificates, and behavioral patterns. These mechanisms, known as “elements” in gamification, stimulate learners to achieve greater goal orientation by increasing their persistence, learning by repetition, engaging in collaboration and creating fun and friendly competition with peers [50].
IV. Relationships and distinctions between DCVGs / DCVLGs / SGs / SGsBOICT / and Gamification
The relationship between the concepts in the field of games is such that DCVLGs, SGs and SGsBOICT are considered a subset of DCVGs and are used for educational and training purposes. But the concept of gamification is broader than other concepts and is present in all of them. Also from the common domain of DCVLGs and SGs comes a drip of the games, which the term SGsBOICT can be used, specifically designed for teaching, learning and training (see fig 1).

The above concepts may be similar, but they are completely different concepts. According to [51], the only difference between a DCVGs and a SGs lies in their intended purpose: entertainment for the former, usefulness for the latter. That is to say, SGs are DCVGs with a useful purpose. [51] Do not accept this idea is not shared by [37], who argued that a DCVGs used for a useful objective can also be considered to be a SGs. [51] Argue that such an argument could lead us to consider every DCVGs to be a SGs because it can always be claimed that the objective of training with a DCVGs is to improve visuospatial or language skills (if playing the DCVGs requires the reading of certain texts). They therefore maintain that “the utility of purpose has to be present from the outset (right from the very first step in the design of the SG) and not added to the game subsequently” (p. 210) [51]. 

Gamification is more distinct than other terms. It is important to remember that gamification is “the instructional method not the media that is important” [16]. While DCVLGs, SGs, are games based on serious concepts played on gaming platforms, gamification uses game elements/mechanics and applies them to non-game and otherwise repetitive activities [52]. The term gamification is quite recent: according to [53] its first documented use is in 2008 but it did not see widespread adoption before the second half of 2010. Nevertheless, the concept itself is not new. For example, “badges and ranks have been long used in the military, in the early Soviet era game elements have been used by the Soviet Union leaders as a substitute for monetary incentives for performing at work, etc.” (p. 1) [15].

Fig. 1. Diagram of the relationship between different concepts in the field of games
V. Conclusion
The relationship between the concepts of the game is such that the three concepts of digital games, computer games and video games, together form a general concept called digital, computer and video games (DCVGs), which includes all games produced in the field of gaming. Specifically, the concepts of digital games are used for Android, iOS, Smart phones, Tablet and iPad platforms, the concept of computer games for PC platform and the concept of video games for Console platforms. Within these games, games are designed and produced that, in addition to creating entertainment, have content that potentially leads the learner to learn from that content, which the author introduces them with a concept called Digital, computer and video learning games (DCVLGs). In the vicinity of DCVLGs, games with the primary purpose of education and training are designed and produced that can be adapted to any technological format and can be played on different platforms (including computers, mobile phones, various consoles, etc.). The author introduces these games as Serious Games (SGs).

There are currently two different ways to use DCVLGs and SGs in education, namely serious games based on instructional content / training (SGsBOICT) and Gamification. SGsBOICT is achieved by combining specific instructional content and training with DCVLGs and SGs for education purposes and markets. The goals of these games is to facilitate learning and enjoy learning while playing them. Likewise, these games are becoming increasingly popular as a teaching and learning strategy. Gamification should be seen as a method to integrate game elements and mechanics, especially DCVLGs and SGs, into non-gaming environments. Hence gamification has serious differences with other concepts.
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