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摘要 Summary 

本研究建構了一套將醫學知識轉化為數位遊戲學習平台設計腳本的流程，稱之為 Knowledge Representation for Game-based Interface (KReGI) 。 This study will construct a set of medical knowledge into the digital learning platform game design process of the script, called Knowledge Representation for Game-based Interface (KReGI). 並以日本腦炎相關知識為例，成功地完成一套多人線上角色扮演學習遊戲。 And knowledge of the Japanese encephalitis case, the successful completion of a multiplayer online role-playing learning games. 

從遊戲測試結果可知，因為數位遊戲特殊的呈現方式而使得受試者有高度的學習動機，並有利於學習內容的記憶與理解。 The results from the game known as digital game and made a special presentation of the study subjects had a high degree of motivation, and conducive to learning and memory and understanding of the content. 但是一方面因為遊戲測試版的劇情鋪陳與任務交代並未完善，另一方面則由於所採用的線上角色扮演遊戲類型的遊戲自由度太高，學習者在不知道任務與學習目標的情形之下，並不確定所轉化的知識表現方式是否適合學習。 However, on the one hand because the beta version of the story lay out the game with the task of explanation is not perfect, on the other hand because of the use of online role-playing game types of games degrees of freedom is too high, learners in the tasks and learning objectives do not know the circumstances under does not determine whether the expression of knowledge transformation for learning. 

本研究提供了一個數位學習遊戲內容設計的流程，尤其強調知識轉化於遊戲中呈現的方法，希望能夠為未來相似的研究提供可重複利用的結構，以節省相關學習媒介建構的時間。 This study provides a number learning game content design process, in particular, emphasizing knowledge was transformed into rendered game, in the hope for future similar studies can provide a reusable structure to save Xiangguan learning Meijiejiangou the time. 並將在後續的研究中，詳細評估學習者在遊戲中的認知歷程，以及醫學知識的特殊性在數位遊戲轉化後的學習成效與適用之遊戲類型。 And will follow-up study, a detailed assessment learner's cognitive processes in the game, and the medical knowledge of the particularity of the digital transformation of the game after learning the game with the applicable type. 

關鍵詞：數位遊戲、數位學習、知識轉化、知識表現、遊戲分析、醫學教育 Keywords: Digital games, digital learning, knowledge transfer, knowledge representation, game analysis, medical education 

Abstract Abstract 

In this study, we built up a process for transforming medical knowledge to a digital game development scripts, called “Knowledge Representation for Game-based Interface (KReGI)”. By this model, we successfully constructed a massive multiplayer online role-playing game with the learning content focused on Japanese encephalitis. In this study, we built up a process for transforming medical knowledge to a digital game development scripts, called "Knowledge Representation for Game-based Interface (KReGI)". By this model, we successfully constructed a massive multiplayer online role-playing game with the learning content focused on Japanese encephalitis. 

The results of the evaluation for this online game show that the learners were motivated by this special material positively. It also helps the learners on memorizing and understanding the learning content. But the results also show that we are uncertain whether the knowledge represented in this game is suitable for learning under the circumstances that the mission or learning objects are not known well by the players. It's because the beta version game used for evaluation had incomplete story line. Besides, a great deal of confounding factors in the “micro-world” of role-playing game itself may divert the subjects from the learning courses. The results of the evaluation for this online game show that the learners were motivated by this special material positively. It also helps the learners on memorizing and understanding the learning content. But the results also show that we are uncertain whether the knowledge represented in this game is suitable for learning under the circumstances that the mission or learning objects are not known well by the players. It's because the beta version game used for evaluation had incomplete story line. Besides, a great deal of confounding factors in the "micro-world" of role-playing game itself may divert the subjects from the learning courses. 

The methods of knowledge transformation and representation used in building the digital game are described in this article. We expect that by applying the “KReGI” process, the construction time can be reduced for the development of other similar digital learning games. In the future, we will put more emphasize on the learners' cognitive process while they receive and apply the knowledge in the game. Also, to verify the effects of, and to search for suitable game types for medical knowledge representations in digital games will be our Ever-Quests. The methods of knowledge transformation and representation used in building the digital game are described in this article. We expect that by applying the "KReGI" process, the construction time can be reduced for the development of other similar digital learning games. In the future, we will put more emphasize on the learners' cognitive process while they receive and apply the knowledge in the game. Also, to verify the effects of, and to search for suitable game types for medical knowledge representations in digital games will be our Ever-Quests . 

Keywords: digital game, e-learning, knowledge transformation, knowledge representation, game analysis, medical education Keywords: digital game, e-learning, knowledge transformation, knowledge representation, game analysis, medical education 

壹、緒論 I. Introduction 

數位遊戲（ digital game ）結合了遊戲本身所具備能提升玩者內在動機的特性，以及數位表現方式的多樣性與處理能力，成為教育與訓練的一項有利工具。 Digital games (digital game) combines the game play itself with those who can improve the characteristics of intrinsic motivation, and digital expression of the diversity and capabilities, education and training to become a powerful tool. 其應用的對象，逐漸從小孩擴展到成人；應用的領域，也並不只限於學校的知識傳授，甚至包含了員工的職業訓練與醫學的復健治療 [1] [2][3] 。 The object of their application gradually expanded from child to adult; the application area, is also not limited to imparting knowledge in schools, and even includes a staff of vocational training and rehabilitation medicine [1] [2] [3]. 

在設計一套以數位遊戲為基礎的學習／治療媒介時，最重要的步驟就是將所欲學習的知識或是訓練的單元，適當的呈現在數位遊戲的情境中 [4] 。 In the design of a set of digital game-based learning / treatment media, the most important step is to learn the knowledge or training wants and hopes for the unit, the appropriate presentation of the digital game situations [4]. 如何不破壞數位遊戲的遊戲性，卻又能利用遊戲的表現方式巧妙地達到學習與訓練的目的，其中涉及的技術與理論除了遊戲腳本的撰寫，還包含知識之管理與轉化（ knowledge management and transformation ）與知識如何以遊戲形式展現（ knowledge representation for game ），以及遊戲分析（ game analysis ）的能力 [5] 。 How not to destroy the game of digital games, but game expressions can use skillfully to achieve the purpose of learning and training, involving the technical and theoretical addition to the game script writing, but also includes knowledge management and transformation (knowledge management and transformation ) and knowledge how to display the form of the game (knowledge representation for game), and game analysis (game analysis) the ability of [5]. 

在數位遊戲學習／治療應用的文獻中，因多注重其應用的成果，少有文獻強調或敘述整個知識轉化流程的步驟，以及知識在遊戲中呈現時所運用的認知歷程。 Learning in the digital game / therapeutic use literature, and more focus on its application for the results, little is stressed or describe the steps in the process of knowledge transformation, and knowledge presented in the game when the use of cognitive processes. 

本研究的目的即在建立一套以線上遊戲為基礎的醫學知識內容轉化模式。 The purpose of this study was to establish a set of online games in the basic medical knowledge content for the conversion mode. 藉由這個模式，能夠將教科書中的醫學知識，在選擇適當的遊戲類型之後，應用適當的數位遊戲表現方式，合宜地呈現在遊戲情境中，以期達到最終的學習目標，並能提供以後設計數位學習遊戲的參考樣版。 With this model, the ability to textbooks of medical knowledge, the choice of the appropriate game type, the application of appropriate digital games expressions, appropriate to show in game situations, to achieve the ultimate learning goals and provide future design of digital reference pattern learning game. 

貳、研究方法與工具 Two, the research methods and tools 

一、 Game-Based e-Learning (GBeL) 1, Game-Based e-Learning (GBeL) 

本研究屬於國科會數位學習國家型計畫──「建立一個可以轉化網路吸引特質為積極學習動機之前瞻性數位學習平台」計畫中之第二分項子計畫。 This study belongs to the National Science Council Digital Learning national programs ─ ─ "network to attract a character can be transformed into a positive learning motivation for the forward-looking e-learning platform" project in the second sub-sub-projects. 總計畫的目的在： 1. 網路吸引特質之評估分析，及轉化為學習動機之方式。 The purpose of drawing a total of: 1. Evaluation of the Internet to attract nature, and into the way of motivation. 2. 建立具有網路遊戲特性之創新數位學習平台 GBeL (Game-Based e-Learning) 。 2. To establish a network game features an innovative e-learning platform GBeL (Game-Based e-Learning). 3. 建置一個醫學教育網路學習連線遊戲，以轉化網路沉迷特質為積極學習動機。 3. Build a medical education online learning online game in order to transform Internet addiction traits into positive motivation. 

第二分項計畫「建構一個線上遊戲平台之數位醫學內容模式」，目的在建構總計畫所需適合大學生的醫學教育網路遊戲內容。 The second sub-project "Construction of an online game platform of digital medical content model" aims to construct a total picture of medical education required for students online game content. 包含知識管理與轉化，遊戲結構分析，知識的遊戲形式表現等技術與學術理論。 Include knowledge management and transformation of the structure of the game, knowledge of the game forms, techniques and academic theory. 在與微生物免疫學專家討論後，決定先以日本腦炎病毒相關知識為例，發展本研究之學習遊戲內容。 Experts in immunology and microbiology discussion, decided to knowledge of the Japanese encephalitis virus, for example, the development of this research study and game content. 

二、 Knowledge Representation for Game-Based Interface (KReGI) 2, Knowledge Representation for Game-Based Interface (KReGI) 

將醫學知識轉化為以遊戲方式呈現是一件需要創意與組織能力的工作，也是整個數位遊戲學習的核心。 Medical knowledge into the way to the game show is a creative and organizational skills needed work, but also the core of digital learning games. 不但研究團隊必須具有豐富的數位遊戲知識，更要有洞察遊戲組成元件的能力，以及對玩者遊戲中認知歷程的瞭解，才能將整理好的醫學知識正確地呈現在適當的遊戲情境中，並且讓玩家自然地認同，而不失其遊戲性與樂趣。 Not only the research team must have extensive knowledge of digital games, but also have insight into the composition of components of the ability of the game, as well as those who play the game in the cognitive process of understanding, medical knowledge can be tidied render correctly in the appropriate context of the game, and Naturally players agree, without losing its playfulness and fun. 


圖 1 、 Knowledge Representation for Game-based Interface (KReGI) 流程 Figure 1, Knowledge Representation for Game-based Interface (KReGI) process 

1. 本研究初步建立了一套知識管理與轉化為遊戲的流程，稱之為 Knowledge Representation for Game-based Interface (KReGI) ，此流程的構想主要來自於問題導向學習（ problem-based learning ），及本體學（ ontology ）之基本概念，以日本腦炎的相關知識為例，將知識從蒐集開始，經過分類、管理、展現到轉化成設計遊戲所使用之腳本資料，以供程式設計人員撰寫遊戲的整個流程分成七個步驟（圖 1 ）： The present study established a knowledge management process and into the game, called Knowledge Representation for Game-based Interface (KReGI), the main idea of this process from problem-based learning (problem-based learning), and ontology learning (ontology) the basic concepts, knowledge of Japanese encephalitis, for example, the beginning of knowledge as the collected, Jing Guo classification, Guan Li, Cheng She Ji demonstrated to conversion of Jiaoben data using the game to Gong program design staff Zhuanxie game of Zhenggeliucheng divided into seven steps (Figure 1): 

2. 蒐集 ：以授課老師的教學大綱與目標為主，從教科書及網路取得與日本腦炎相關之文章、新聞與圖片資料。 Collection: the teachers of the syllabus and objectives mainly obtained from textbooks and online articles related to Japanese encephalitis, news and picture data. 蒐集的知識會在遊戲設計的過程中不斷更新或增加，並由微生物免疫學專家驗證知識的正確性。 Knowledge collected in the process of game design constantly updated or increased by the knowledge of microbial immunology verify the correctness. 

3. 分類 ：解讀所蒐集來的知識，並依照知識內容的相似程度區分為各個類別。 Category: Interpretation of the collection to the knowledge and the knowledge content in accordance with the degree of similarity is divided into various categories. 區分時以參考教科書原來的分類為主 [6] ，配合教師的學習大綱，以符合學生現有的學習架構。 When to refer to the original distinction between the classification of the main textbooks [6], with teachers learning framework to meet the students learning the existing structure. 在本研究中，將知識區分為病毒結構、地理區分佈、流行特徵、傳染途徑、臨床症狀、預防及治療方法、疫苗等大類，其下分別依照知識的複雜度給予次分類或細項目。 In this study, knowledge is divided into the virus structure, geographical distribution, epidemiological characteristics, mode of transmission, clinical symptoms, prevention and treatment, vaccines and other categories, under which were given in accordance with knowledge of the complexity of sub-classification or small projects. 將蒐集來的知識分類之後，知識將轉化為結構化的知識。 Will gather to knowledge classification, the knowledge will be transformed into structured knowledge. 

4. 管理 ：依次分類之屬性，將相關類似知識一一置入次分類或細項目後，整理文字之表達方式，比對重複之部分予以刪除。 Management: The order of classification of property, the relevant knowledge of 11 similar small projects into sub-categories or after the order of words and expressions, than to repeat the part to be deleted. 並定時檢視所更新的知識版本是否有出入，以達到管理的目的。 And regularly review the updated version is different from mine of knowledge to achieve the management objective. 結構化的知識經過管理步驟後，將轉化為系統化的知識表（圖 2 ）。 Structured knowledge through management steps, will be translated into systematic knowledge table (Figure 2). 

[image: image1]
圖 2 、經過 KReGI 的「管理」步驟之後，知識轉化為系統化的知識表（部分） Figure 2, after KReGI of "management" steps, the knowledge into systematic knowledge table (part) 

4. 標準化 ：將分類及管理中之用語（ terminology ）制式化，以利爾後知識更新，及與其他知識（例如其他病毒）之對照。 Standardization: the classification and management of language (terminology) standardization and appraises update their knowledge, and with other knowledge (such as other viruses) in the control. 若將分類完的知識依照 SCORM 規範進行標準化，系統化的知識便能轉化為可分享知識，以供其他平台的使用 [7] 。 If we complete classification of knowledge according to SCORM specifications for standardization and systematization of knowledge can be transformed into knowledge-sharing for the use of other platforms [7]. 

5. 整合 ：依據授課目標以及學習對象，從可分享的知識中選取所欲學習的部分，使知識重新整合為具體有組織的學習內容。 Integration: Based on the aims of teaching and learning objects can share the knowledge from selected parts of wants and hopes to learn to re-integrate the knowledge of the specific structured learning content. 經過整合的步驟之後，可分享知識便成為符合教學目標及學習對象程度的知識劇本。 After the integration step, can meet to share knowledge has become the object of teaching objectives and level of knowledge to learn the script. 

6. 轉化 ：將醫學知識轉化為數位遊戲的組成元件，是整個流程中最需要創造力與想像力的一個步驟，也是此遊戲成敗的關鍵，將在下一節詳述之。 Transformation: The transformation of medical knowledge, the composition of components for digital games, the whole process of creativity and imagination are most in need of a step, is key to the success of this game will be detailed in the next section. 此步驟結合了對該遊戲類型中的可用元件、所欲學習知識的性質，以及玩者接受知識呈現後認知歷程之分析。 This step combined with the game types available components, wants and hopes to learn the nature of knowledge, and play to receive the knowledge to present an analysis of cognitive processes. 目的在於將整合後知識劇本中的知識分配到遊戲架構中，成為遊戲內容的一部份，並完成遊戲設計大綱。 Aims to integrate the knowledge of the script after the distribution of knowledge to the game architecture, as part of the game content and game design to complete the outline. 

7. 應用 ：依據轉化而成的遊戲設計大綱，訂定遊戲設計所需的詳細腳本，利用所選擇的遊戲平台設計遊戲程式，將知識學習用數位遊戲的形式表現。 Applications: Based on the game turned into a design framework, set the detailed game design script needed, use the selected game platform game programming, learning to use the knowledge in the form of digital games. 

三、數位遊戲中的醫學知識表現 Third, digital games in the performance of medical knowledge 

數位遊戲學習與傳統學習教材最大的不同之處，在於以豐富遊戲知識為基礎的知識表現創意和能力，亦即 Digital game learning and traditional learning materials biggest difference is that in order to enrich the knowledge of the game performance of knowledge-based innovation and capability, that is   如何將醫學知識轉化為數位遊戲的組成元素。 How medical knowledge into the elements of digital games. 因此在「 KReGI 」的「轉化」過程中必須考慮的重點，包括玩者在接受或應用遊戲中的醫學知識時所經歷的認知歷程、欲表現之知識類型、數位遊戲的類型、玩者的程度，以及設計者希望玩者獲得的學習經驗。 Therefore, "KReGI" the "transformation" process must take into account the priorities, including play in the acceptance or use the game in medical knowledge when Jing Li's Renzhilicheng, Yu performance knowledge types, several games of the type played the first game of the Chengdu and designers who want to play get the learning experience. 

本研究以總計畫所選擇的多人連線角色扮演遊戲（ Massive Multiplayer Online Role-Playing Game, MMORPG ）類型之數位遊戲為例，將上述的知識轉化流程「 KReGI 」，實際應用在日本腦炎數位遊戲學習（ game-based e-learning ）的設計中。 In this study, a total of paintings selected multiplayer role-playing games (Massive Multiplayer Online Role-Playing Game, MMORPG) type of digital games, for example, to the knowledge conversion process "KReGI", practical use in several Japanese encephalitis Learning the game (game-based e-learning) design. 整個「轉化」的方法及目的為：從遊戲可用元件分析的角度出發，結合知識特性，參照授課者之教學大綱與目標，安排知識呈現的方式與位置，結合成合理並有戲劇性的任務劇情，藉由玩者在遊戲中接觸與應用知識的認知歷程，自然地在富有遊戲性的遊戲中學習日本腦炎相關的知識。 The whole "transformation" of the method and purpose: analysis from the perspective of the game available components, combined with knowledge of properties, refer to Shouke Persons syllabus and objectives, to arrange the way of knowledge representation, and location, integration into the task of reasonable and dramatic plot, By playing in the game, contact and application of knowledge and cognitive processes, naturally rich in gameplay in the game to learn Japanese encephalitis-related knowledge. 

在經過遊戲分析之後，多人連線角色扮演類型的遊戲中可用來表現知識，以及改變遊戲情境的元素包括： After the game analysis, multiplayer role-playing type of game can be used to show knowledge, and changing elements of the game situation, including: 

環境設定（ environment ）：用於呈現知識在現實生活中出現的時空背景或是物理結構。 Environmental setting (environment): for the present knowledge in real life there, or the physical structure of spatial and temporal context. 例如日本腦炎病毒好發的季節利用春夏秋冬四個村莊中居民的疾病盛行率表示，日本腦炎病毒在人體的感染途徑設計成主角行經的地圖順序等。 Such as Japanese encephalitis virus, the season of good fat, the use of four seasons in the residents of the village, said the prevalence of diseases, Japanese encephalitis virus infection in humans via means of a map designed to lead the order, etc.. 

主角設定（ player-character ）：角色扮演遊戲的主角會隨著經歷的事件而不斷成長，各項能力值與技巧也會不斷增加。 Lead set (player-character): role-playing game characters will experience the events as growing, the value of the capacity and skills will continue to increase. 可以用來記錄玩家在遊戲中學習的歷程，包括所接觸過的知識以及喜好的學習型態。 Can be used to record players in the game to learn the process, including contact with the knowledge and learning style preferences. 

其他玩家角色（ other player-characters ）：其他學習者所操縱的角色，與主角有著共同的遊戲學習經歷。 The role of other players (other player-characters): the role of manipulation of other learners, and the protagonist of the game with a common learning experience. 是玩家在學習過程中的團隊合作伙伴，也可能是相互競爭的對手。 Players in the learning process is a team partner, it may be mutual competitors. 除此之外，還能讓玩家在遊戲中除了知識學習之外，練習適當的人際互動技巧。 In addition, it will make players in the game in addition to knowledge and learning, the practice of appropriate social interaction skills. 最重要的，這些團體將在遊戲結束之後繼續在現實生活中延伸成為「學習社群（ community ）」 [8] 。 Most importantly, these groups will continue after the game in real life extension of a "learning community (community)" [8]. 

非玩家角色（ non-player characters, NPCs ）：即電腦控制的遊戲中角色，有的會與主角為敵而攻擊或阻擾玩家的前進；有的會幫助玩家，讓玩家獲得所需的資訊或能力。 Non-player character (non-player characters, NPCs): the role of computer-controlled game, and some will lead to attack or disrupt the enemy's advance player; some will help the player, allowing the player to obtain the necessary information or capacity. 與人所操作的「其他玩家」不同點在於這是遊戲設計者所預先寫好的反應事件，除了表現該種角色在現實生活中的真實作為，更可以用來引導遊戲劇情的發展。 Operation with the people "other players" The difference is that the game designers are pre-written response events, in addition to the performance of the kind of role in real life as real, but can be used to guide the development of the game story. 

物品與裝備（ items & equipments ）：能表現真實世界中物品的功能與使用方法，甚至能夠代表一個知識元件，以供玩家在遊戲中應用。 Goods and equipment (items & equipments): can the performance of the functions of the real world and use items, or even be able to represent a knowledge component for players in the game application. 例如檢驗日本腦炎感染的酵素免疫分析法（ enzyme-linked immunosorbent assay, ELISA ），在遊戲中便是一個讓主角檢驗豬隻是否感染病毒的試劑名稱。 For example, Japanese encephalitis infection test enzyme immunoassay (enzyme-linked immunosorbent assay, ELISA), in the game is a test for lead is infected pigs reagent name. 或例如任務中所要蒐集的正確日本腦炎病毒構造碎片，是用來作為開啟下一章任務的鑰匙。 Or such tasks are to collect the correct construction debris, Japanese encephalitis virus, is used as the key task of opening the next chapter. 

謎題（ puzzles ）：玩家應用所學知識，同時也是授課者測驗學習者學習成效的的地方。 Puzzles (puzzles): Players apply their knowledge, but also teach those who test the effectiveness of local learners. 依照所學的知識類型，玩家的解謎方式也有所不同，可以提供記憶性的謎題、技巧性的操作，甚至反應性的習慣養成等。 Learned according to the type of puzzle players different ways, can provide memory puzzles, tricky operation, and even cultivate the habit of such reaction. 這部分是參照學習大綱與目標來訂定。 This part is the light of learning to set the outline and objectives. 

謎題的提示（ hints ）：玩家所面對的謎題，都必須能夠在遊戲中找到答案。 Puzzle hints (hints): Players face puzzle, must be able to find the answer in the game. 同樣依照知識類型的不同，配合學習的認知歷程，將這些提示安排在謎題出現之前的遊戲劇情中。 Similarly, according to the different types of knowledge, with the cognitive learning process, the arrangements of these tips appear in the puzzle plot in the previous game. 例如主角曾經路過的路旁石碑似乎遺留著前人所留的古文，敘述著在稍候任務中所需用以判斷病人症狀的記憶性知識（圖 3 ）。 Such as main character seems to have passed the roadside monument left a legacy of the classical predecessors, describes the tasks required in wait to judge the knowledge of patients symptoms of memory (Figure 3). 

規則與任務（ rules & quests ）：除了反應真實世界的規範，也具有引導遊戲劇情發展的目的。 Rules and tasks (rules & quests): In addition to the standard reaction of the real world, also has the purpose of guiding the development of the game story. 讓每個玩家在公平的條件之下，按照遊戲設計者安排的路徑前進 [1] 。 Let each player under fair conditions, in accordance with the arrangements for the game designer path forward [1]. 例如在遊戲中設定玩家必須依照日本腦炎病毒在寄主細胞的複製過程，依序清除某些特定胞器中的病毒，否則病毒仍然會繼續產生。 For example, players in the game set to be in accordance with Japanese encephalitis virus in the host cell's replication process, order of removal of specific organelles in the virus, otherwise the virus will continue to produce. 

[image: image2]
圖 3 、路旁的遠古石碑上記載著感染日本腦炎的症狀 Figure 3, the ancient monument on the roadside recorded the symptoms of Japanese encephalitis infection 

四、遊戲發展 4, Game Development 

本研究在考慮程式的開放性與自主開發的可及性後，所使用的遊戲開發引擎是 Synthetic Reality 公司的 Well of Souls 免費平台（圖 4 ） [9] 。 In this study, taking into account the program's openness and accessibility of independent development, the engine used in game development is Synthetic Reality's Well of Souls free platform (Figure 4) [9]. 其具有簡單的程式開發語言與圖形介面、硬體需求低，以及擁有相關網路元件資源等特性，適合讓研究者創造自己所建構的遊戲學習世界。 The development of its simple programming language and graphical user interface, low hardware requirements, and related network components and resources have characteristics suitable for researchers constructed to create their own game and learn. 

遊戲的硬體架構採取主從式（ client-server ）架構。 Game hardware architecture to master-slave (client-server) architecture. 客戶端可以藉由研究者所架設的遊戲伺服器，同時與其他玩家一起在同一個遊戲世界中冒險、學習。 Client can set up by researchers of the game servers at the same time, together with other players in the same game world, adventure and learning. 另外，此遊戲引擎的特點之一，就是若玩家選擇單人模式進入遊戲，仍可以有和多人連線時一樣的角色與事件記錄。 In addition, one of the characteristics of this game engine is that if the player entered the game in single mode, and many people still have the same connection the role and the event log. 

經由 KReGI 流程而將日本腦炎相關知識轉化為數位遊戲設計大綱之後，研究者便與 GBeL 計畫第一分項計畫的成員形成工作團隊，定期討論詳細的遊戲設定腳本，編寫遊戲程式，不斷修正遊戲原型以符合需求，最重要的是必須兼顧遊戲性和其中醫學知識的呈現。 By KReGI process and knowledge of the Japanese encephalitis conversion to digital game design outline, the researchers have plans with GBeL the first member of the formation of sub-project team, on a regular basis to discuss details of the game set the script, writing the game program, and constantly amended to meet the needs of the prototype game, the most important game and one must take into account the presentation of medical knowledge. 目前已經完成的正式版遊戲包含之授課大綱有：日本腦炎的流行病學、致病性、感染後之症狀與後遺症、病毒的傳播方式、檢驗方法、病毒構造、在寄主細胞內的複製過程，以及在人體中的感染途徑。 The current official version of the game have been completed include the teaching plan are: Japanese encephalitis epidemiology, pathogenicity, symptoms and sequelae after infection, the virus mode of transmission, testing method, the virus structure, replication in the host cell processes and in the body of the disease. 
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圖 4 、利用 Well of Souls 遊戲平台設計的日本腦炎學習遊戲畫面 Figure 4, using Well of Souls game platform to learn the game screen of Japanese encephalitis 

五、遊戲測試 5, game testing 

為了評估遊戲的設計是否符合學習的目標，亦即知識轉化成的遊戲元件是否能清楚的傳達給玩家相關的醫學知識，同時讓玩家自發地在遊戲中學習、探索，研究者配合 GBeL 總計畫，共同設計了一份自填式的問卷，讓玩家在接受數位遊戲學習之後填寫。 In order to assess whether the design of the game to learn the objectives of knowledge into the game whether the component is communicated to players can be clearly related to medical knowledge, while allowing the player to learn the game spontaneously, exploration, researchers with the GBeL total picture, to design a self-administered questionnaire, allowing the player to learn in digital game after receiving complete. 

測試問卷架構：本測試問卷依據四個子計畫之內涵設計題項。 Test the questionnaire structure: basis for this test the questionnaire design of the four sub-plan content items. 測試問卷可分為四個部份，包括遊戲平台滿意度、學習內容之知識表現滿意度、玩家內在動機、遊戲中調整自我學習策略評估。 Test the questionnaire can be divided into four parts, including gaming platforms satisfaction, learning content knowledge in the performance of satisfaction, intrinsic motivation of players, games, self-learning strategies to adjust the assessment. 每個部份各五個題項，合計二十個題項。 Each part of the five items, totaling 20 items. 問卷為五點量表， 1. 表示非常不同意； 5. 表示非常同意。 Questionnaire for the five-point scale, 1. That strongly disagree; 5. Very much agreed. 問卷最後有一開放式欄位，以供受試者填寫其他建議。 Finally, an open-ended questionnaires field to fill in other suggestions for subjects. 

受試者：台北醫學大學大學部選修「醫學電腦應用」、「電腦概論」、「微電腦應用」、或「多媒體系統應用」，包括醫務管理學系、醫學系、醫事技術學系、保健營養學系、藥學系、公共衛生學系、護理學系、牙醫學系等，共五個班級的學生。 Subjects: Taipei Medical University undergraduate course on "Medical Computer Applications", "Computer Studies", "Microcomputer Applications", or "Multimedia Applications", including the Medical Management Department, Faculty of Medicine, Medical Technology, Department of Nutrition and Health Science Department of Pharmacy, School of Public Health, Nursing, Dentistry, etc., a total of five classes of students. 

測試步驟：在課堂開始先說明遊戲的安裝、操作方式與遊戲目的，並提供參考說明書輔助。 Test steps: the first note in the class started the game installation, operation mode and the games end, and auxiliary reference manual. 在確定所有學生都沒有操作問題之後，讓受測學生自由連線學習一個小時。 All students not in identifying operational problems, the free connections allow students to study subjects for an hour. 最後半小時讓受試者填寫問卷。 The last half hour, the subjects fill out questionnaires. 

參、結果 Parameters, results 

總施測問卷數 134 份，去除從頭到尾都是相同答案的廢卷，有效問卷數 115 份。 Surveying the total number of 134 questionnaires to remove waste from start to finish is the same answer paper, the number of 115 valid questionnaires. 有效問卷中，若有少數題項之答案漏填者，以 3 做為缺失值。 Effective questionnaires, if the answer to missing the small number of those items to three as missing values. 

遊戲平台滿意度：各題平均分數落在 3.55 - 4.05 ，均超過 3.51 ，表示受試者同意第一子計畫所建置之 GBeL 數位學習遊戲平台是：容易安裝、畫面呈現適宜、介面操作容易、遊戲難易度適中、整體表現令人滿意的。 Gaming satisfaction: the average score for each question falls 3.55 - 4.05, exceeding 3.51, said the participants agreed to build the first sub-projects by the GBeL digital learning game platform is: easy to install, suitable for screen presentation, interface operation easy to moderate level of the game, overall performance satisfactory. 

知識表現滿意度：各題平均分數落在 2.83 - 3.13 之間，均在 2.5 - 3.5 之間，表示受試者不確定第二子計畫所建置之 GBeL 數位學習教材內容對於病毒學的學習具有：快速、完整、提昇學習興趣、難易適中、深度及廣度恰當的功能。 Knowledge and performance satisfaction: the average score for each question falls 2.83 - 3.13, between all the 2.5 - 3.5 between the second sub-projects that participants are uncertain of GBeL build digital learning materials for the study with virology : rapid, complete and enhance interest in learning, moderate difficulty, depth and breadth appropriate functions. 

玩家內在動機：各題平均分數落在 3.38 – 4.09 之間，受試者同意 GBeL 數位學習平台是：相當有吸引力的、比課堂學習豐富有趣、增加與他人互動、提供一種自在的學習方式。 Players intrinsic motivation: the average score for each question falls 3.38 - 4.09 between the subjects agreed GBeL digital learning platform is: very attractive, rich and interesting than the classroom learning and increase interaction with others, to provide a comfortable way of learning. 只是受試者對於 GBeL 數位學習平台能否帶給受試者成就感表示不確定。 Only the subjects of digital learning platforms for GBeL subjects a sense of accomplishment that can bring uncertainty. 

調整自我學習策略：各題平均分數落在 3.17 – 3.83 之間，受試者同意 GBeL 數位學習有利於數位學習內容的記憶與理解，有利於受試者嘗試新的學習環境。 Adjust the self-learning strategies: the average score for each question falls 3.17 - 3.83 between the subjects agreed GBeL digital learning digital learning content conducive to memory and understanding, help participants to try new learning environment. 此外，受試者不確定數位學習有利於其訂定學習進度與控制學習時間。 In addition, the subjects were uncertain digital learning pace conducive to its setting and control of learning time. 

肆、討論 Wantonly, to discuss 

測驗結果顯示，整體而言，本測試問卷的結果是正向的。 Test results showed that, overall, the test results of the questionnaire is positive. GBeL 數位學習遊戲平台受到受試者的肯定：容易安裝、畫面呈現適宜、介面操作容易、遊戲難易度適中、整體表現令人滿意的。 GBeL digital learning game platform are certainly subjects: easy to install, the screen showed suitable interface, easy operation of the game and moderate overall performance satisfactory. GBeL 數位學習也被認為是：相當有吸引力的、比課堂學習豐富有趣、增加與他人互動、提供一種自在的學習方式。 GBeL Digital Learning is also considered: very attractive, rich and interesting than the classroom learning and increase interaction with others, to provide a comfortable way of learning. 此外，受試者同意 GBeL 數位學習有利於數位學習內容的記憶與理解，有利於受試者嘗試新的學習環境。 In addition, the subjects agreed GBeL digital learning digital learning content conducive to memory and understanding, help participants to try new learning environment. 

在受試者調整自我學習策略的題目，因為測試版的遊戲平台並未提供學習進度與控制學習時間的機制，受試者不確定數位學習是否有利於其訂定學習進度與控制學習時間。 Self-learning strategies in the subjects to adjust the title, because the test version of the game platform did not provide a learning process and control mechanism of study time, subjects uncertain whether the benefit of their digital learning pace and control set study time. 

就本研究知識表現滿意度的相關題目來看，受試者不確定 GBeL 數位學習遊戲平台對於病毒學的學習是否具有：快速、完整、提昇學習興趣、難易適中、深度及廣度恰當的功能。 The performance of this research knowledge related to topics of view satisfaction, the subjects uncertain GBeL gaming platform for e-learning to learn whether virology: rapid, complete and enhance interest in learning, moderate difficulty, depth and breadth appropriate functions. 其可能的原因在於平台測試時所使用的遊戲版本仍然是測試版，有許多的串場劇情以及任務說明的非玩家角色並不玩整，導致受試者對於該任務的執行步驟感到疑惑，加上線上角色扮演遊戲類型的遊戲自由度太高，容易使玩家偏離學習目標。 The possible reason is that the test platform used by the game version is still beta, there are many Chuanchang story well as mission statement of non-gamers to play the role of Bing Bu Zheng, resulting in Subjects were evaluated for implementation steps of the task was puzzled, Canada the online role-playing game high degree of freedom type of game, players are distracted from learning objectives easily. 

數位遊戲的擬真程度越高，對玩家造成的干擾越多，越不容易凸顯主題，也越容易失去焦點。 Immersive digital game higher the degree of disruption to the players the more difficult to highlight the theme, the more easy to lose focus. 建構角色扮演遊戲的微小世界（ micro world ）需要考慮所有這個世界中的一草一木，亦即所有的數位遊戲組成元件，並有完整且龐大的故事背景來支撐遊戲架構，因而能在其中重現所有現實生活中的知識表現模式，適合學習該扮演角色在現實生活中的習慣或成長經驗 [1] 。 Construction of small role-playing game World (micro world) need to consider all this in the world of plants, which is composed of all elements of digital games, and a complete story and background to support the huge structure of the game, which can in which the re- now all the knowledge in real life performance model for studying the role played by habit in real life or growth experience [1]. 但對於單純的記憶性知識學習，卻容易讓學習者受到不必要的干擾。 But for pure knowledge learning memory, but it is easier for learners to be disturbed unnecessarily. 

另外，醫學知識所牽涉的層面很廣很深，也常常會有許多不確定的因子，甚至很多是非的判定只能用機率來表示。 In addition, the level of medical knowledge are widely involved in deep, there are often many uncertain factors, and even determine the number of right and wrong can only be expressed in probability. 而數位遊戲在呈現這些醫學知識的時候，是否有足夠的遊戲元件能夠應用？ And several games in the show when these medical knowledge, the adequacy of the game components can be used? 而這些經過轉化後所呈現的知識，所提供給學習者的認知歷程，是否符合這些醫學知識學習的要求？ Which are presented through transformation of knowledge, the cognitive processes available to the learner, compliance with the requirements of these medical knowledge and learning? 仍需要後續的研究提供數位遊戲學習應用在醫學類型知識學習時的成效評估。 Follow-up studies still need to provide several types of game knowledge and learning applied to medical assessment of the effectiveness of learning. 

伍、結論 V. Conclusion 

建構一個以數位遊戲為基礎的學習媒介時，除了需要具備完整的數位遊戲研發團隊，最重要的是必須有一套將所欲學習的知識轉換為數位遊戲組成元件的模式，才能夠將教科書上的知識，利用適當的知識表現方式，自然地呈現在遊戲情境中，並維持其遊戲性。 Construction of a digital game-based learning medium, in addition to digital requires a complete game development team, the most important thing is to have a knowledge of the wants and hopes to learn the composition of components into digital game mode can be textbook knowledge, the use of appropriate expressions of knowledge, naturally present in the game situations, and maintain its gameplay. 

本研究所初步建構的知識轉換流程 KReGI （ Knowledge Representation for Game-Based Interface ），成功地將日本腦炎相關的知識轉化為遊戲設計腳本，並在其他相關子計畫的合作之下，建構出一個多人線上角色扮演學習遊戲。 The initial construction of the Institute of knowledge conversion process KReGI (Knowledge Representation for Game-Based Interface), succeeded in Japanese encephalitis-related knowledge into game design, script, and in cooperation with other relevant sub-project under construct a multiplayer online role-playing learning games. 並藉由測試版遊戲平台玩家的回饋得知，因為數位遊戲特殊的呈現方式而使得學習者有高度的學習動機，並有利於學習內容的記憶與理解。 And by test version of the game platform player feedback that, because the digital game and made a special presentation of a high degree of learner motivation, and conducive to learning and memory and understanding of the content. 但是一方面因為遊戲測試版的劇情鋪陳與任務交代並未完善，另一方面則由於所採用的遊戲類型的自由度太高，學習者在不知道任務與學習目標的情形之下，並不確定所轉化的知識呈現方式是否適合學習。 However, on the one hand because the beta version of the story lay out the game with the task of explanation is not perfect, but also because of the type used in the game too much freedom, learners do not know the task and learning objectives of circumstances, not sure The transformation methods of knowledge representation suitable for learning. 

目前本研究的數位遊戲學習平台已經完成正式版本，進一步的評估也正在進行之中。 At present the study of digital games official version of the learning platform has been completed, further evaluation is under way. 正式的遊戲版本安排了更多的場景提示訊息，利用非玩家角色鋪陳遊戲劇情與任務目的，並為他們加入了完整的角色對話。 Arrangements for the official version of the game scenes prompt more information, use of non-player character lay out the game story and the mission objective, and for them to join a full role in the dialogue. 同時也將對各個醫學知識轉化而成的遊戲中知識表現點，評估這些知識呈現所引發玩者的認知歷程，例如：記憶、邏輯推理、視覺區辨、計算與反映能力等 [10] ，以驗證 KReGI 流程與知識轉化的學習成效。 Medical knowledge will also each game turned into a knowledge representation point to assess the knowledge presented by the play's cognitive process triggered, for example: memory and logical reasoning, visual Distinction, calculation and reflect the ability [of 10] to Verify KReGI process and knowledge transfer learning. 

本研究提供了一個數位學習遊戲內容設計的流程，尤其強調知識轉化於遊戲中呈現的方法，希望能夠為未來相似的研究提供可重複利用的結構，以節省相關學習媒介建構的時間。 This study provides a digital learning game content design process, with particular emphasis on knowledge transfer methods presented in the game in the hope of a similar study for future reusable structure, in order to save Xiangguan learning media Jiangou time. 並預期在後續的研究之中，分析不同數位遊戲類型（例如冒險、模擬、策略、動作類型遊戲），甚至不同輸入輸出設備（例如搖桿、聲控、虛擬實境、觸覺回饋），所適合呈現的知識學習型態，以及針對醫學知識的特殊性，探討其利用數位遊戲表現的應用成效。 And is expected to follow-up study, analysis of different types of digital games (eg adventure, simulation, strategy, action type games), and even different input and output devices (such as joystick, voice control, virtual reality, tactile feedback), the fit presented knowledge, learning styles, as well as for the special nature of medical knowledge to explore the use of the application of digital game performance results. 
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