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摘要 Summary 

資訊科技的進步以及網際網路的普及，提供一個新型態的媒體工具，應運而生將是新型態的知識傳遞方法。 Advancement in information technology and the popularity of the Internet to provide a new type of media tools, came into being will be the new type of knowledge transfer methods. 數位學習(e-learning)的興起就是一個具體的現象。 E-Learning (e-learning) the rise is a concrete phenomenon. 本研究分析現有環境的線上遊戲以及數位學習平台特性，以及其差異性之後，利用開放原始碼(open source code)的線上遊戲平台，開發出一套具有多人角色扮演的線上遊戲特性之創新數位學習平台GBeL (Game-Based e-Learning)。 This study analyzed the existing environment of online games and features of digital learning platforms and their differences, the use of open source (open source code) for online gaming platform, has developed a set of online multiplayer role-playing game features an innovative digital learning platform GBeL (Game-Based e-Learning). 本平台經過醫學大學大學部學生共134人次的直接實機測試，根據問卷分析結果發現受試者同意此平台是：容意安裝、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。 The platform is Medical University, and a total of 134 people in direct field testing, according to survey results found that subjects agreed that this platform is: Let agreed to install, suitable for screen presentation, the user interface is easy to operate, the game and moderate, the overall performance of satisfactory. 
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緒論 Introduction 

根據日本市調公司ERC最新一份「2003年全球線上遊戲市場調查」報告指出，2003年全球線上遊戲整體產值約19.95億美元（約新台幣680億元），其中亞洲地區產值14億美元，全球第一。 According to the latest Japanese market research company ERC a "global online gaming market in 2003 Survey" reported that in 2003 the overall value of the global online game about 1.995 billion U.S. dollars (about NTD 68 billion yuan), in which the output value 1.4 billion U.S. dollars in Asia, first in the world. 而亞洲最大的線上遊戲市場是韓國，其次是台灣、中國大陸。 Asia's largest online gaming market in Korea, followed by Taiwan, China. 由資策會資訊市場情報中心分析師林于勝所著的「我國PC遊戲市場發展分析」研究報告，台灣2003年PC遊戲市場規模約為88.3億元，較2002年的62.4億元成長41.6％，其中線上遊戲為68.7億元，成長率為67.4％，單機版遊戲只有19.6億元，較去年小幅衰退8.1％；預計PC遊戲市場規模到2006年可成長至172.9億元。 By the Institute for Information Industry Market Intelligence Center analyst Lin Sheng book on the "Development of China's PC game market," research report, Taiwan's PC game market size in 2003 was about 8.83 billion yuan, compared with 6.24 billion in 2002 to 41.6% growth which online game is 6.87 billion yuan, a growth rate of 67.4%, stand-alone version of the game is only 1.96 billion yuan, representing a slight decline last year, 8.1%; PC gaming market is expected to grow in 2006 to 17.29 billion yuan can be. 

對於大陸或全球的e-learning市場，臺灣的經濟規模都微不足道，根據資策會市場情報中心（MIC）的估計指出，2003年的e-learning產值僅介於新臺幣10~13億元之間，若依業者的經營模式區分，則以線上學習服務的7.21億元佔居最大，並且涵蓋了學前教育、補習教育、工商技能學習等個人市場；解決方案市場的經濟規模為5.84億元，其中指的是以企業、政府、教育服務業者作為目標客戶的平臺/工具、專案服務、內容提供等。 For the continental or global e-learning market, Taiwan's economy of scale are negligible, according to the Market Intelligence Center (MIC) estimates that e-learning in 2003 the output value of NT only between 10 to 13 billion , the form is the industry's business model distinction, Zeyi online learning services 721 million yuan occupies the largest, and covers pre-school education, remedial education, business skills, personal learning market; solutions to the economy of scale as 584 million yuan, which are defined by business, government, education service providers as the target platform / tools, project services, content, etc.. 8 8 

在目前國內教育正面臨改革之際，許多青少年對繁雜科目的課室教學感到煩惱，甚至有排斥之傾向，但對課外之網路遊戲卻非常熱衷。 China is facing in the current education reform, many young people on the complicated subject of classroom teaching is very troubling, and even rejection of the tendency, but the online games for extra-curricular is very keen. 由於在各種遊戲吸引及同儕競爭之下，其花費在網路遊戲的時間遠比學科教育學習的時間超出許多，甚至對網路遊戲之攻略密技熟練程度比教科書內容還高，如此之網路成迷甚至達到網路成癮之程度，研究如何利用具有網路遊戲特性之創新數位學習平台GBeL (Game-Based e-Learning)，將此如何將網路沉迷之特質轉變成學習動機是重要課題之一。 As in all games to attract and peer competition, its time to spend in online games educational learning time than the subject than many, even the Raiders game cheat codes on the Internet proficiency is higher than the textbooks, so the network a mystery even to the degree of Internet addiction, study how to use features with an innovative online game-learning platform GBeL (Game-Based e-Learning), this how the characteristics of Internet addiction into motivation is an important issue one. 13 13 

由於國內發展同步及非同步遠距教學已累積多年的豐富經驗，其中教育部等相關單位大力的支持及各大專院校多年全力的配合，使得國內的網路學習環境已蔚為學校教學的一部份，同時整體『教』與『學』之素質亦已達到一定的水準。 Since the development of synchronous and asynchronous domestic distance learning experience has been accumulated over the years, including the Ministry of Education and other relevant units should support the cooperation efforts and tertiary institutions for many years, making China the Internet is becoming the learning environment of a school teaching part, while the overall teaching 』『 』and『 The quality of the school has reached a certain standard. 同步及非同步遠距教學在網路上所流通的資料最大的訴求就是讓使用者易於取得學習資源，但是光是易於取得是不夠的。 Synchronous and Asynchronous Distance Learning on the Internet by the demands of the largest circulation of information is to allow users to easily accessible learning resources, but easy to get alone is not sufficient. 因此，目前網路學習正朝向電子化學習(e-Learning)的發展趨勢進行，以提升學習的效果及成本，讓每一位學習者可以『處處可學習，時時可學習』 (Learning any where, any time)。 Therefore, the current online learning is moving towards e-learning (e-Learning) development trends, to improve learning effectiveness and cost, so that every learner can 『everywhere can learn, and always be learning (Learning any where , any time). 

目前各校具有各式各樣的教材資料格式，再加上各校學習系統的特殊功能，不易於達成電子化學習環境的特點。 Currently each school has a variety of materials data format, together with the special function school learning system, not easy to achieve the characteristics of e-learning environment. 因此，未來期望找出一套合理的共同機制，達成節省教育訓練的開支，同時也可以提升學習效果。 Therefore, future expectations common to find a reasonable mechanism to achieve savings in training expenses, but also can enhance learning. 期望早日與國際化的e-Learning共同標準接軌，將國內的高等教育提升為具有國際化的水準。 Look forward to with the international common standards for e-Learning integration, will be upgraded to higher domestic standards with international. 1 1 

2001年全球家庭寬頻上網普及率最高的國家是韓國(51.7%)，其次是香港(26.0%)、加拿大(19.7%)、台灣(18.2%)與瑞典(13.4%)，值得留意的是日本在「寬頻整備程度」及「發展潛力」排名第二個層級，層級排名代表該國家寬頻整備程度較高或未來發展潛力較大，而這也將會帶動線上遊戲的發展。 2001 global broadband household penetration rate is highest in Korea (51.7%), followed by Hong Kong (26.0%), Canada (19.7%), Taiwan (18.2%) and Sweden (13.4%), it is worth noting that Japan "Broadband Ready status" and "potential" second-tier, top level representatives of the national broadband high level of preparedness or potential for future development, which will also promote the development of online games. 2 2 

全球線上遊戲市場以亞洲國家(日本除外)最為盛行，除了Console Game之技術與市場掌握在歐美及日本大廠手中外，亞洲國家的民情風俗影響遊戲機的購買意願，相對於PC的高普及率，以PC為平台的遊戲市場則已相當成熟。 Global online game market to Asian countries (excluding Japan) is the most prevalent, in addition to Console Game of the technology and market makers to grasp the hands of the U.S., Europe and Japan, the Asian countries affected public sentiment custom game purchases, compared to the high PC penetration , PC-platform gaming market is already very mature. Table 1顯示出截至2003年台灣最受歡迎的線上遊戲的前五名，由此排名來看，角色扮演(RPG)的遊戲頗受到玩家的青睞。 Table 1 shows that as of 2003, Taiwan's top five most popular online game, look at this ranking, role-playing (RPG) game popular to gamers of all ages. 在亞洲國家中，韓國是帶動亞洲國家線上遊戲市場起飛的主要動力，目前戰線已延燒至大陸市場，韓國廠商以研發能力見長，台灣廠商則以代理遊戲的營運及通路佈局的優勢，目前仍稱霸於大陸市場；至於大陸當地的業者，則已開始急起直追，包括三大入口網站之一的中國網易，也將以代理遊戲或與國際遊戲開發商成立合資企業等方式，進軍線上遊戲市場。 In Asian countries, Korea is Asia's online game market driven off of the main driving force, the current front has spread to the mainland market, known for Korean companies to R & D, Taiwan makers Zeyi agent game operation and layout of the advantages of access, is still dominate the mainland market; on the mainland of local industry, already began to catch up, including one of the three major Chinese portals NetEase, agents will also be games or game developers with international joint ventures, etc., into the online game market. 

Table 1：台灣線上遊戲排行榜（以2003年3月底為基準） 5 Table 1: Taiwan's online game list (to the end of March 2003 as the base) 5 

	名次 Rank 
	遊戲名稱 Name of the Game 
	類型 Type 
	製作公司 Production Company 

	1 1 
	天堂 Heaven 
	RPG RPG 
	遊戲橘子 Gamania 

	2 2 
	仙境傳說 Ragnarok Online 
	RPG RPG 
	智冠科技 Soft-World International 

	3 3 
	金庸群俠傳online Jin Yong's Heroes online 
	RPG RPG 
	智冠科技 Soft-World International 

	4 4 
	魔力寶貝 Magic Baby 
	RPG RPG 
	因思銳遊戲總局 SAGE Games for Administration 

	5 5 
	奇蹟 Miracle 
	RPG RPG 
	大宇資訊 Daewoo Information 


線上遊戲的盛行也逐漸造成許多社會問題，不斷的有相關的報導指出網路沉迷以及網路成癮的現象。 Popular online games have gradually led to many social problems have been related to reports that Internet addiction and Internet addiction phenomenon. 許多沉迷線上遊戲的學生普遍有的反應是：學校的學習是枯燥的，只有線上遊戲的虛擬世界可以提供解脫。 Many students indulging in online gaming in general, some reaction is: School of learning is boring, and only the virtual world of online gaming can provide relief. 本研究就是希望能開發出兩者兼顧的新型態的數位學習平台。 This study is to be able to develop a new type of balance between the digital learning platform. 13 19 13 19 

材料與方法 Materials and methods 

一般的遊戲軟體可分成線上遊戲(online game)、單機版遊戲(PC game)、電視遊樂器遊戲(video game)。 Game software in general can be divided into online game (online game), stand-alone version of the game (PC game), video games, games (video game). 遊戲種類則大約可分為角色扮演(Role Play Game, RPG)、動作角色扮演、射擊、運動、競速、冒險、策略模擬、益智等類型，其範例以及特色說明如Table 2所示。 About the variety of games can be divided into role-playing (Role Play Game, RPG), action role-playing, shooting, sports, racing, adventure, strategy simulation, educational and other types of examples and characteristics of its description as shown in Table 2. 遊戲的呈現方式，由於資訊科技的發展，已經從早期文字類型的遊戲進步到2D及3D圖形的呈現方式。 The presentation of the game, as information technology, has the early word from the type of game progress to the 2D and 3D graphics rendering. 23 24 25 23 24 25 

Table 2.各種線上遊戲類型及特色6,7 Table 2. A variety of online game types and characteristics of 6,7 

	遊戲種類 Game Type 
	範例 Example 
	特色 Characteristic 

	角色扮演 (RPG) Role-playing (RPG) 
	仙境傳說 Ragnarok Online 

天堂 Heaven 

金庸群俠傳on line Jin Yong's Heroes on line 
	每個人扮演一種角色四處遊走、與場景中人物對話、戰鬥時有另外場景。 Everyone plays a role wandering around, the characters and the dialogue scenes, there is another battle scene. 

	動作角色扮演(ARPG) Action role-playing (ARPG) 
	流星蝴蝶劍 Butterfly & sword 
	與RPG類似，但是戰鬥場面直接在地圖上，並沒有帶入另外特別戰鬥場景。 And RPG is similar, but the fighting scenes directly on the map, and not into other special battle scenes. 

	射擊(Shoot) Shooting (Shoot) 
	絕對武力 Absolute force 
	主角以第一人稱方式闖關，使用槍類的武器射擊敵人。 Emigrated to lead way in the first person to use the gun like weapons fire enemy. 

	益智(Puzzle) Puzzle (Puzzle) 
	麻將 Mahjong 

撲克牌 Poker 
	老少咸宜的實體遊戲的數位版。 Physical games for all ages the digital version. 


本論文中所使用的遊戲平台是符合「開放原始碼」精神的國外遊戲平台︰Synthetic Reality 公司的Well of Souls (WoS) 。 The paper used in the game platform is in line with "open source" spirit of the foreign gaming platform ︰ Synthetic Reality's Well of Souls (WoS). WoS屬於多人線上角色扮演(MMORPG) 的遊戲類型。 WoS is multiplayer online role-playing (MMORPG) game type. 此平台可以透過一種簡單描述語言(scripting language) 創作自己的內容，此平台具有可以搭配的多人連線伺服器；MIX Server。 This platform through a simple description language (scripting language) to create your own content, this platform can be used with multiplayer with the server; MIX Server. 經此平台本研究團隊研發成具有網路遊戲特性之創新數位學習平台GBeL (Game-Based e-Learning)。 Through this platform, our research team has developed into a number of online game features an innovative learning platform GBeL (Game-Based e-Learning). 28 29 30 33 36 39 282930333639 

WoS的遊戲介面非常簡單以及容易操作，圖形化的使用者介面只需使用滑鼠即可完成遊戲中所有的操作。 WoS game interface is very simple and easy to use, graphical user interface, simply use the mouse to complete the game in all operations. WoS支援多樣的連線方式，例如：網際網路(internet) 或區域網路(LAN)，甚至支援電子佈告欄(BBS)的方式連線。 WoS support a variety of connection methods, such as: Internet (internet) or local area network (LAN), or even to support e-bulletin (BBS) in the way of connection. 其畫面圖形以2D方式呈現。 The screen graphics in 2D texts. 31 31 

使用Wos建立適用於GBeL之數位內容的平台模型。 Established using the Wos apply GBeL the digital content platform model. 需要具有以下特性： 16 21 Need to have the following characteristics: 16 21 

· 權限功能與角色扮演 Permissions function and role-playing 

· 課程管理彈性化 Flexible Curriculum Management 

· 直接整合學習資料庫 Direct integration of the learning database 

· 互動式教學機制 Interactive teaching mechanism 

· 全方位系統整合性 Full system integration 

· 系統模組化設計 Modular design system 

研究團隊將授課內容整合之後，分別嵌入遊戲的各種元件，例如路人對話、地圖、迷宮、商店與貨物、人物角色、怪獸戰鬥等等。 Research team will integrate teaching content after the game were embedded in the various components, such as passers-by dialogue, maps, maze, shops and goods, characters, monsters and so on. 並於遊戲平台設計完成之後，請醫學大學各學系學生實際上線測試，統一安排30分鐘的遊戲介面操作指導，以及開放90分鐘的試玩。 And in the game platform is complete, the Department of Medical University, the students actually lines tested, the unified arrangement of the game interface with 30-minute guide, and an open 90-minute demo. 並於試玩之後，填寫測試問卷。 And in the trial, the complete test the questionnaire. 26 27 26 27 

測試問卷有五個題項： Test the questionnaire with five items: 

· GBeL數位學習之遊戲程式安裝過程是容易的 GBeL digital learning game programming is the easy installation process 

· GBeL數位學習遊戲畫面（2D）的呈現方式是可以接受的 GBeL digital learning the game screen (2D) of the presentation is acceptable 

· GBeL數位學習遊戲介面操作是容易的 GBeL digital learning game interface is easy to operate 

· GBeL數位學習遊戲的難易度是適中的 GBeL digital learning games is a moderate degree of difficulty 

· GBeL數位學習遊戲平台整體表現是令人滿意的 GBeL digital learning platform game overall performance is satisfactory 

問卷為五點量表，如Table 3所示。 Questionnaire for the five-point scale, as shown in Table 3. 

Table 3. GBeL平台測試問卷量表 Table 3. GBeL platform test Questionnaire 

	分數 Fraction 
	說明 Explain 

	1 1 
	表示非常不同意 That strongly disagree 

	2 2 
	表示不同意 Disagree 

	3 3 
	表示不確定 Expressed uncertainty 

	4 4 
	表示同意 Agreed 

	5 5 
	表示非常同意 Very much agreed 


於問卷收集之後，進一步分析結果，以評估此平台之成效。 In the questionnaires were collected and further analysis to assess the effectiveness of this platform. 

結果 Result 

整合WoS網路元件製作而成的GBeL平台，於第一階段已經完成雛型的建置。 Integrated WoS network components made of GBeL platform prototype has been completed in the first phase of the build. 內容是以病毒學中的日本腦炎為主題，根據微免學科老師所提供的正式課程資料，將相關的內容依遊戲平台的特性嵌入遊戲平台之中，讓學生們可以在角色扮演的遊戲裡，藉由角色對話蒐集病毒學資訊，藉由戰鬥(三斑家蚊)而升級，最後擁有足夠的能力過關(殺死大魔王：日本腦炎病毒)，在遊戲的過程中同時也獲取寶貴的知識。 Content is virology theme of Japanese encephalitis, according to the micro-free subjects the teachers provided information on the formal curriculum, the relevant content according to the characteristics of the game platform among embedded gaming platform, so that students can role-play game , virology information collected by the role of dialogue, by fighting (three-spot Jia Wen) and upgrade, and finally has enough capacity to cross the border (to kill big monsters: Japanese encephalitis virus), in the course of the game and also to obtain valuable knowledge. Figure 1、Figure 2、Figure 3為GBeL的部分平台畫面。 Figure 1, Figure 2, Figure 3 for the GBeL part of the platform screen. 其中Figure 1為系統的標題畫面。 Figure 1 for the system in which the title screen. Figure 2為角色戰鬥畫面，如圖所示使用了三斑家蚊的圖片，完整拉丁學名，戰鬥勝利後角色可以得到經驗值，可以升級進行下一階段戰鬥。 Figure 2 fight scene for the role, as shown using the three-spot Jia Wen's image, complete Latin name, after the victory of the role of combat experience can be the value, you can upgrade to the next phase of the fighting. Figure 3 為最後的魔王(JEV病毒) 戰鬥畫面，在進行到此關之前，角色必須有足夠的戰鬥能力，以及取得所有相關的配備(藥物或疫苗)，才能在最後一關戰勝魔王。 Figure 3 is the last of the evil king (JEV virus) battle screen, making this off before the battle role must have sufficient capacity, and access to all relevant equipment (drug or vaccine), can be overcome in the final stage of the devil. 

[image: image1]
Figure 1 GBeL系統標題畫面 Figure 1 GBeL system title screen 

[image: image2]
Figure 2 GBeL角色戰鬥畫面(三斑家蚊) Figure 2 GBeL role in fighting the screen (three-spot Jia Wen) 

[image: image3]
Figure 3 GBeL：日本腦炎病毒出場畫面(JEV) Figure 3 GBeL: screen appearance of Japanese encephalitis virus (JEV) 

本實驗的GBeL平台中的多人連線伺服器：MIX server，其管理畫面見Figure 4。 The experiment GBeL platform multiplayer server: MIX server, the Management screen, see Figure 4. 多人連線伺服器軟硬體規格需求與使用者端的電腦軟硬體配備需求如Table 5所示。 Multiplayer server hardware and software specification requirements and end user demand for computer hardware and software equipment as shown in Table 5. 根據實驗的測試結果，由Table 5建議規格的伺服器可以提供至少60人同時上線的需求(因為實驗個體的限制，目前所能得到的最大值)。 According to the experimental test results, the specifications recommended by the Table 5 server can provide at least 60 people while the demand for on-line (because of restrictions on individual experiments, the maximum currently available). 

[image: image4]
Figure 4 GBeL平台多人連線伺服器管理畫面 Figure 4 GBeL platform server management screen multiplayer 

Table 5 伺服器端及使用者端的軟硬體規格需求 Table 5 server-side and end user demand for software and hardware specifications 

	一、伺服器端 1, server-side 

	中央處理器 CPU 
	Intel Pentium, 500MHz above Intel Pentium, 500MHz above 

	記憶體 Memory 
	1 GB above (around 100 concurrent user) 1 GB above (around 100 concurrent user) 

	作業平台 Platforms 
	MS Windows 2000 Server/ NT 4.0 sp 5 MS Windows 2000 Server / NT 4.0 sp 5 

	其他軟體 Other software 
	Well of Souls MIX Server Well of Souls MIX Server 

	二、使用者端 Second, the user terminal 

	中央處理器 CPU 
	Intel Pentium, 300MHz above Intel Pentium, 300MHz above 

	記憶體 Memory 
	128MB above 128MB above 

	作業平台 Platform 
	Windows 95/98/2000/NT 4.0 sp 5/XP Windows 95/98/2000/NT 4.0 sp 5/XP 

	其他軟體 Other software 
	Well of Souls Well of Souls 


GBeL平台開發完成之後，曾於2003年10月間在某醫學大學，請有修習電腦課程的大學部各班同學分批進行實機測試，測試班別背景資料(如Table 6所示)，總計應到學生人數239人次與填寫問卷人數134人次，填寫比例為56%。 GBeL platform is completed, was in October 2003 in a medical college, are invited to attend computer courses for undergraduate students each class in groups to make practical test, test class background (as shown in Table 6), total should be to 239 times the number of students completing the questionnaires and the number of 134 passengers, compared with 56% complete. 

實機遊戲測試之後的問卷採線上填寫方式進行，問卷畫面如Figure 5所示。 Real machine game testing online fill out the questionnaire adopted after the way the questionnaire screen as shown in Figure 5. 

測試問卷有五個題目，每個選項皆使用五點量表：1點表示非常不同意，2點表示不同意，3點表示不確定，4點表示同意，5點表示非常同意。 Test the questionnaire with five questions, each of the options are to use five-point scale: 1 Point strongly disagree, disagree 2 points, 3 points that uncertainty, agree 4 points, 5 very much agreed. 

實機測試完畢總計回收問卷數為134份，從頭到尾都是相同答案視為廢卷，有效份數為115份，有效率為85.8%。 The actual test and completed a total number of 134 returned questionnaires, from start to finish is the same answer as waste paper, the effective number of copies for the 115, the effective rate was 85.8%. 有效問卷中，若有少數題項之答案漏填者，以3點做為缺失值。 Valid questionnaires, the answers if a small number of items missing the person, to 3 points as missing values. 

Table 6 GBeL平台測試學生班別資料 Table 6 GBeL platform to test students in classes information 

	班別 Class 
	學生背景 Student background 
	應到學生人數 Should be the number of students 
	填寫問卷人數 The number of completed questionnaires 

	1 1 
	各系級 Each department level 
	55 55 
	41 41 

	2 2 
	醫務管理學系一年級 Medical Management One Year 
	65 65 
	39 39 

	3 3 
	醫學系二年級 Second year medical student 
	56 56 
	27 27 

	4 4 
	醫事技術學系三年級 Medical Technology, Year 
	38 38 
	16 16 

	5 5 
	醫務管理學系二年級 Second-year Medical Management 
	25 25 
	11 11 

	
	總計 Total 
	239 239 
	134 134 
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Figure 5. GBeL平台測試線上問卷 Figure 5. GBeL platform to test the online questionnaire 

Table 7.受試者各科系之人數及百分比 Table 7. Subjects the number and percentage of each department 

	科系 Department 
	人次 People 
	百分比(%) Percentage (%) 
	累計(%) Cumulative (%) 

	醫學系 Medicine 
	25 25 
	21.7 21.7 
	21.7 21.7 

	牙醫學系 Dentistry 
	2 2 
	1.7 1.7 
	23.5 23.5 

	藥學系 Pharmacy 
	8 8 
	7.0 7.0 
	30.4 30.4 

	醫事技術學系 Department of Medical Technology 
	12 12 
	10.4 10.4 
	40.9 40.9 

	護理學系 Nursing 
	6 6 
	5.2 5.2 
	46.1 46.1 

	保健營養學系 Nutrition and Health Sciences 
	11 11 
	9.6 9.6 
	55.7 55.7 

	公共衛生學系 Department of Public Health 
	6 6 
	5.2 5.2 
	60.9 60.9 

	醫務管理學系 Medical Management 
	45 45 
	39.1 39.1 
	100.0 100.0 

	總計 Total 
	115 115 
	100 100 
	


受試者之科系以及人次分布如Table 7以及Figure 6所示。 The department and the distribution of subjects, such as Table 7 people and as shown in Figure 6. 受試者各科系的人數依序為：醫務管理學系（45人，39.1％）、醫學系（25人，21.7％）、醫事技術學系（12人，10.4％）、保健營養學系（11人，9.6％）、藥學系（8人，7.0％）、公共衛生學系和護理學系相同（6人，5.2％）、牙醫學系（2人，1.7％）。 The number of subjects each department were: Medical Management (45, 39.1%), Medicine (25, 21.7%), Department of Medical Technology (12, 10.4%), Nutrition and Health Sciences (11, 9.6%), Pharmacy (8, 7.0%), public health departments and nursing the same (6, 5.2%) Dentistry (2, 1.7%). 








受試者之年級以及人次分布如Table 8所示。 The distribution of grades and subjects, such as trips shown in Table 8. 一、二 I, II [image: image6]年級加起來達80.9%，顯示本研究之受試者大多數為大一及大二學生。 Up 80.9% year together, the subjects of this study show that the majority of freshman and sophomore students. 而年齡集中在18-21歲之間。 The age of 18-21 years of age concentrate. 

Table 8. 受試者各年級之人數及百分比 Table 8. Subjects the number and percentage of each grade 

	年級 Year 
	人次 People 
	百分比(%) Percentage (%) 
	累計(%) Cumulative (%) 

	一年級 Year 
	48 48 
	41.7 41.7 
	41.7 41.7 

	二年級 Year 
	45 45 
	39.1 39.1 
	80.9 80.9 

	三年級 Third Year 
	18 18 
	15.7 15.7 
	96.5 96.5 

	四年級 Fourth grade 
	4 4 
	3.5 3.5 
	100.0 100.0 

	總計 Total 
	115 115 
	100 100 
	


由GBeL測試問卷分數的統計分析，如Table 9所示。 GBeL test scores on the questionnaire by the statistical analysis, as shown in Table 9. 

A. GBeL數位學習之遊戲程式安裝過程是容易的 A. GBeL digital learning game programming process is easy to install 

B. GBeL數位學習遊戲畫面（2D）的呈現方式是可以接受的 B. GBeL digital learning the game screen (2D) of the presentation is acceptable 

C. GBeL數位學習遊戲介面操作是容易的 C. GBeL digital learning game interface is easy to operate 

D. GBeL數位學習遊戲的難易度是適中的 D. GBeL digital learning games is a moderate degree of difficulty 

E. GBeL數位學習遊戲平台整體表現是令人滿意的 E. GBeL digital learning platform game overall performance is satisfactory 

Table 9. GBeL平台測試問卷統計分析(n=115) Table 9. GBeL platform to test the questionnaire statistical analysis (n = 115) 

	題項 Items 
	平均值 Mean 
	標準差 Standard deviation 

	A A 
	4.05 4.05 
	0.96 0.96 

	B B 
	3.90 3.90 
	0.80 0.80 

	C C 
	3.55 3.55 
	0.92 0.92 

	D D 
	3.63 3.63 
	0.92 0.92 

	E E 
	3.71 3.71 
	0.82 0.82 


討論 Discuss 

本研究的測試問卷為五點量表，測得分數的分級以及所表示之意見可見Table 10說明。 This study tested the questionnaire for the five-point scale, the measured fraction of classification and the opinions expressed can be seen Table 10 shows. 

Table 10. GBeL平台測試問卷量表分級 Table 10. GBeL platform to test the questionnaire rating scale 

	級別 Level 
	分數 Fraction 
	表示意見 Comment 

	高 High 
	> 3.51 > 3.51 
	同意 Agree 

	中 In 
	2.5 ~ 3.5 2.5 ~ 3.5 
	不確定 Uncertainty 

	低 Low 
	< 2.49 <2.49 
	不同意 Disagree 


由問卷調查結果可以發現五題題目的平均分數落在3.55 - 4.05，均超過3.51，表示受試者同意所建置之GBeL數位學習遊戲平台是： The results can be found by the survey, the average scores of five questions subject falls 3.55 - 4.05, exceeding 3.51, said the participants agreed to the deployment of digital learning games GBeL platform is: 

· 容易安裝 Easy to install 

· 畫面呈現適宜 Suitable screen presentation 

· 介面操作容易 Interface is easy to operate 

· 遊戲難易度適中 Of the game and moderate 

· 整體表現令人滿意的 Satisfactory overall performance 

本研究初步顯示GBeL數位學習遊戲平台受到受試者的肯定，其他相關的研究也指出GBeL數位學習是被認為相當有吸引力的、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。 The present study shows GBeL digital learning game platform affirmed by the subjects, other studies have also pointed out that the GBeL digital learning is considered very attractive, rich and interesting than the classroom learning and increase interaction with others, to provide a comfortable learning way. 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. 這些都是對於GBeL數位學習平台的支持與肯定。 These are digital learning platform for GBeL support and affirmation. 符合開發一個具有轉化網路成迷甚至網路成癮之特質為學習動機之創新數位學習平台GBeL。 Consistent with the development of a network with transformed into a fan and even Internet addiction traits as the motivation of the digital learning platform for innovation GBeL. 22 22 

數位學習平台大致分為自行開發及使用商用軟體兩種。 Roughly divided into e-learning platform and the use of commercial software developed by two. 自行開發的好處是具有較高的彈性，可以針對各學科領域的需求量身訂做。 Benefits of self-developed high elastic, can the demand for the various subject areas customized body. 而使用商用軟體的好處是節省學校機關在開發人力上的投資，集中精神在教材製作上。 The benefits of using commercial software is to save the school authorities in the development of human resources investment, focus on the teaching materials. 由於台灣的數位學習產業目前正開始發展中，因此大部分的開發人員仍舊著重在內容的e化部分，本研究期望能另外開闢一條數位學習方式。 As Taiwan's e-learning industry is beginning to develop, so most of the developers to retain the focus on the content of the e-part, this study will open up a number of other learning methods. 1 1 

在開發的過程中，本研究團隊發現目前台灣的線上遊戲多為國外進口代理，不但原始程式碼取得困難，如果選擇與代理廠商合作，需要的經費之高昂並非一般學校機關所能負擔。 In the development process, the research team found that Taiwan's online games and more for foreign import agent, not only the difficulty of obtaining source code code, if you choose co-operation with the Card, need the Jing Fei Zhi high Bingfeiyiban school authorities can afford. 另一方面，如果要自行開發卻必須受限於人力資源與專業人才的不足，目前國內不但缺乏3D遊戲引擎開發人才，傳統的教育系統一向不會認真的把開發遊戲軟體當成「正當」產業，多數的遊戲開發人員都是靠自己摸索。 On the other hand, if you want to develop their own but must be limited in human resources and professional talent shortage is not only a lack of domestic talent 3D game engine development, the traditional education system has always been careful not to develop game software as a "legitimate" industry, the majority of game developers are on my own. 但要開發出良好的3D遊戲引擎，其實往往需要強大的數學理工背景為基礎。 But to develop a good 3D game engine, in fact, often require a strong mathematical basis of science and engineering background. 18 18 

在許多的困難當中，另有”開放原始碼“ (open source code)的選擇，不但可以免費取得遊戲開發平台的程式原始碼，還可以依據本身的需求作修改研發，且執行遊戲的多人連線伺服器MIX server (畫面見Figure 4) 都有免費安裝版本可以提供，大大的增加GBeL平台的可行性。 Among many difficulties, and another "open source" (open source code) of choice, not only game development platform freely available program source code, you can modify according to their needs for research and development, and implementation of the game even more than Line Server MIX server (see picture Figure 4) are free to install version available, which greatly increased the feasibility of GBeL platform. 不過此平台是以2D的方式呈現，但是由本計畫測試問卷結果可以得知受試者能夠接受GBeL數位學習以2D遊戲畫面的呈現方式。 However, this platform is presented in a way 2D, but the test results of the questionnaire by the project participants can learn to accept GBeL Digital Learning to 2D presentation of the game screen. 在眾多3D遊戲充斥市場之下，學生是否能持續對於2D型態的遊戲有熱忱，是值得觀察的。 Among the many 3D games flooding the market under the student can continue the game for the 2D pattern and enthusiasm, is worth watching. 
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