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摘要
第二屆教育與教育管理國際學術研討會是以學術先進研究交換為目的，地點在香港沙田的麗豪酒店舉辦，時間是2012年9月4-5日，本人應邀報告的論文題目為「小組競賽遊戲導向的教育遊戲設計方法」(Team–games–tournament (TGT)-oriented Design Method for Educational Games)，該篇論文是在討論如何以小組競賽式的遊戲法教學設計來改善教育遊戲因為經費有限而導致趣味性及挑戰性不夠的缺陷，是一篇實驗方法的實證研究。
本次研討會主要包括三場專題演講 以及下午2個場次共34篇口頭論文發表。本人的論文是在下午的論文報告中。曾引起與會學者熱烈討論，認為題目有趣，並給予作者很正向的鼓勵，這些鼓勵激起作者繼續發展這個議題的動機，後續將繼續進行另兩篇相關研究。
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1、 「目的」：
（1） 原定計畫目標
國際研討會的目的就是讓學者可以就最近的研究題目及內容，交換彼此的心得，是大學老師最好每年能去參加的學術活動。但是因為經費限制，筆者今年已經參加過別的國際研討會了，另外也因為開學在即，不能花太多時間出國，但式手邊正好覺得有一個不錯的創意，也是為了要幫助筆者的博士生丁嘉仁，他須要多累積一些著作發表，所以筆者希望能找到一個研討會，最好能有後續期刊發表的，去把我最近寫完的這篇論文發表一下，看看別的專家給的評語如何。也可以作為後續研究的依據。
根據上述目的，筆者就上網去找，正好找到第二屆教育與教育管理國際學術研討會(EEM２０１２），地點在香港，時間在開學前，一方面花費比較便宜(地點較近)，另方面研討會的主題也接近，另外該研討會接受的英文論文會發表成期刊 Advanced in Education Research Journal (高等教育研究期刊) (ISSN: 2106-1070)上，很符合筆者的需求，所以就決定投稿，也很幸運的獲得論文錄取。
（2） 主題
據第二屆教育與教育管理國際學術研討會的網站資訊(網址http://www.eem-conf.com/)上顯示，今年研討會的主題是偏重在數位學習方面的使用與管理，筆者所完成的論文題目為「小組競賽遊戲導向的教育遊戲設計方法」(Team–games–tournament (TGT)-oriented Design Method for Educational Games)，該篇論文是在討論如何以小組競賽遊戲的教學設計來增加教育遊戲因為經費有限而導致趣味性及挑戰性不夠的缺陷。正好很符合該研討會的主題，是談在數位學習時代，教師如何利用教學方法來發揮數位教材的學習效果，是目前數位教學環境下教學設計的議題之一。
（3） 緣起
這篇論文的源起是由於本人近年來教學研究所累積的興趣。由其專注的是，本人近年來的研究有幾篇是在數位學習方面，其中數位學習遊戲一直是許多研究者認為會引起較好學習動機的教學方式，但在真實使用過程中，卻發現因為開發經費受限制，而且在學校中由個別教師以個人有限的經費及時間下所開發出來的學習遊戲常有過於簡單、無法達到期望的教學效果的缺獻，因此在月讀其他教學方法的文獻後，發現雖然遊戲是一種很好的經驗學習(learning by experience)的方法，其實要增加學習經驗(learning experience)及學習興趣，也可以借由遊戲式設計的教學方法。
希望藉由參加研討會，和相關學者有更多的討論切磋，使我的這篇論文能夠在未來可以做的更好。
（4） 預期效益
會選擇去參加EEM2012研討會的主要原因是因為開會在香港，距離較近癟較不會耽誤太多時間在旅途上，因為快開學了，研究及教學工作均很繁忙；另外，也發現該會議的議程很緊湊，比較能適合我希望密集學習的需要。當然，能在研究上有進步還是最大的期望，所以根據它網站所列的今年會議主題就投搞了。另外，可以很快的發表在期刊上也是參加這次研討會的期望收益。雖然Advanced in Education Research Journal (高等教育研究期刊)不是SSCI期刊，但也算是有外審的國際期刊，所以對博士生畢業的要求點數有幫助。至於筆者本人，則可以算是一種投稿及論文精進的過程操練吧，先把一些不十分成熟的構寫在研討會上發表，然後再慢慢改。但是現在網路太普及了，所以研討會上發表的文章因為數位網路的關係，很容易就會被別人看見去模仿，會妨礙智慧財產，所以這種在研討會後馬上出版成期刊論文，我覺得也是對作者的一種保護。
2、 研討會議程
本次研討會共有三場keynote speeches(專題演講) 以及下午2個場次共34篇口頭論文發表。研討會的議程如下: 
	9月 3日10：00-18：00 註冊(Registration)，該研討會沒有晚宴(有些意外)

	9月 4日 正式研討會

	09：00 - 09：20 開幕式 (Open Ceremony)
09：20 - 10：05 專題演講 (Keynote Speech ) 1 Prof. Gerald Schaefer 

10：05- 10：25 咖啡休息時間 (Coffee Break) 

10：25-11：10專題演講 (Keynote Speech) 2 Prof. Yijin Wu 

11：10-11：55專題演講 (Keynote Speech) 3 Prof. June Wang 

12：00-13：30  午餐 Buffet Lunch 

14：00 - 18：00 論文報告: 分兩個場次 (Oral Session 1 and Oral Session 2)
 9月 5日 名義上研討會訂的是自由談話(Free Talk)，實際上其實是讓學者們去旅遊


三場專題演講都是知名學者，但是因為本研討會還跟其他3個研討會合辦，所以專題演講部分我其實覺得跟我希望的主題有距離，聽不太懂，覺得有些無聊。專題演講 (Keynote speech) 1 的題目是「醫療數據分析的模糊類型分類」 (Fuzzy pattern classification for medical data analysis)，主講者是. Gerald Schaefer，目前是Lough borough University的教授，據說是是視覺(Vision)、影像(Imaging)及自動化系統(Autonomous Systems)的研究很厲害。我其實對類型比對很有興趣，也在研究一點有關學習者類型的題目。不過他的研究比較偏影像、顏色方面，相對於我，太公式及數學了，所以聽不太懂。不過他的著作份量算是挺有份量的，有超過250篇的學術論文。我每次看到國外的學者能有這麼多著作，都覺得不可思議。
第二場專題演講的題目是: Geoscience and its fields of study – case study: global climate change. 是一篇實證研究。研究組織氣候與電腦使用變革方面，演講者是一位華裔教授 Prof. Wu，他談到科技使用對領導、溝通、組織氣氛的影響，算是有趣。不過跟我的研究領域還是有差別。據說他有20 年這方面的研究歷史，有 50多篇這方面的學術論文。 
第三場專題演講的題目是:  Neural network approaches to nonlinear and Robust Model Predictive Control. 演講者是 Jun Wang，不知是韓國人否? 演講內容關於人工智慧的新演算模式，我也不熟悉這領域。演講者也是大有來頭，發表150篇期刊論文及 13 本書。
下午則是有2個不同會場作論文發表，因為議程排得太緊湊，中間幾乎沒有休息時間，由下午兩點一直聽到六點，真是太疲勞了，而且也沒有太多時間可以互相討論，真有點太填鴨式了。去年在西安開會也碰到這樣的情形，覺得很不可思議；中國大陸所安排的會議都是這樣嗎?我想我還是比較喜歡歐美式的研討會型式，有比較充分的休息交流時間，像這樣一直聽，除了中餐吃飯時，認識了幾個人之外，其他時間都無法認識新朋友是可惜的。以往參加的歐美式的研討會型式，參加多次後，認識的學者，大家會有每年聚聚同學會的感覺，如果是地主，也會自行約了去參訪當地的學校，是一種非正式的組織，筆者覺得很好。
據第二屆教育與教育管理國際學術研討會的主辦單位沒有安排其他參訪行程，所以研討會後，筆者就坐最後一班由香港飛臺北的班機回臺北了，一方面是為了節省旅費，一方面也是為了節省時間，因為香港也去過許多回了，雖然蠻好玩的，不過想到要開學了，還是趕快回來工作吧。回到家已經凌晨1點半，真是非常疲憊，尤其是在由桃園機場開車回家的路上，一面開車一面都覺得要睡著了，只好唱詩歌及禱告助長精神，終於平安到家時真是開心的很。
3、 「過程」經驗分享: 
第二屆教育與教育管理國際學術研討會會議主要只有一整天，九月三日註冊，九月四日早上開幕式及專題 演講，下午分2場地發表論文。因為研討會是九月四日一大早就要開始，前一天就開始報到，所以我九月三日下午就搭機去香港了，到達會議地點香港沙田的麗豪酒店(Regal Riverside Hotel)正好五點。因為研討會當晚並未安排歡迎會等活動(有些奇怪，通常的研討會都會有歡迎會或晚宴讓學者互相認識)，所以筆者就約了一位相熟的早期政大畢業學生(僑生)吃晚餐，聽到她終於歷經幾年的辛苦奮鬥，在畢業後一面工作一面去中大進修碩士，明年可以拿到碩士學位，很為她高興。她也提到在政大讀書時真是很快樂，也算人生最輕鬆的時候。聽到這樣對政大大學生功課壓力的評語，身為老師，也不知是該高興或慚愧?香港人薪水也真比臺灣高太多了，感受到這一代臺灣年輕人的壓力及悲哀。
雖然在這種「填鴨式」的研討會中，中場沒有休息，真是大大妨礙了學術交流所需要的輕鬆氣氛，而且有些報告者的英文也嫌差了些，妨礙了對內容的吸收，也是很可惜的。跟以往參加國際研討會的感受差不多，就是大陸的學者最混，喜歡開溜去玩，其次是臺灣來的。最認真的是星加坡、馬來西亞的學者。
本人應邀報告的論文題目為” Team–games–tournament (TGT)-oriented Design Method for Educational Games”(小組競賽遊戲導向的教育遊戲設計方法)，該篇論文是在討論如何以小組競賽遊戲的教學設計來增加教育遊戲因為經費有限而導致趣味性及挑戰性不夠的缺陷。是一篇實驗方法的實證研究(參見附件一論文摘要及附件二論文全文)。「小組競賽遊戲」是教學方法上證明有效的教學設計，是一種競爭與合作的學習模式。將全班按照能力與以分組，每一小組都由能力背景「高」、「中」、「低」的學生組成。然後將學習歷程分為不同「回合」，每一回合結束，都會讓學生接受測驗。「小組競賽遊戲」教學方法的特別之處是在於小組競賽不是按照各組在測驗結果的總得分來分高下，而是讓「高」、「中」、「低」的學生分別跟他同等能力的其他同學比較，第一名的組可以得6分，第二名得5分，….，以此類推，因此每位學生都可以有幾乎相等的機會為同組爭取勝利，所以可以讓學生不會因為自己的背景不佳而放棄參與競賽，是一種很有效果的教學設計。
「小組競賽遊戲」是筆者自己非常喜歡的題目，以往筆者也曾以「小組競賽遊戲」用再混合式學習(Blended leaning)上，有一篇研究結果發表在Computer & Education 期刊上，不過因為是第一次希望將這個主題(小組競賽遊戲導向)應用在數位學習遊戲的教學實作，所以對實驗設計尚不熟悉，因此先把這個構想寫下來，想藉此研討會聽聽其他學者的意見。
筆者發表的論文“Team-games-tournament(TGT)-oriented design method for educational games”也在下午場次的session 2 得到不少好評，這是我由幾位當時有發言的學者所感受到的。有一位馬來西亞來的學者給了我一些參考的關鍵詞，也有一位可愛的男士鼓勵我繼續發展這個題目。雖然他們沒有很具體的提到後續的實驗設計該如何進行，不過給了我很多信心，謝謝他們。
參加第二屆教育與教育管理國際學術研討會算是很經濟的使用時間下(9/3去，9/4末班飛機回臺)聽到不少篇論文。下午兩場次中共有34篇論文發表，碰到許多位各國的學者，包括中國大陸、馬來西亞、英國…等，也碰到幾位臺灣來的學者及研究生。另外，我也聽到了幾篇對我研究很有幫助的文章發表，例如“Teaching mathematics in a problem based learning environment – a personal experience”，這篇文章也是我一直有興趣的「問題式」的學習方式與環境，雖然以往研究已經多次提到相較於「講授式」的教育方式，「問題式」的學習方式是一個比較好的學習方式，不過在真實的教學環境中(如臺灣的各級學校)，使用的並不普遍，想來就如作者所言，發展這種「問題式」的學習方式，教師需有熱情及訓練。
另一篇我喜歡的論文是談到如何看待我們所服務的顧客:學生，題目是“Are students products of customers of higher educational institutions? Discourse on dynamic capabilities of privately run higher educational institutions in Latvia”，身為商學院的老師，我的行銷學背景讓我覺得教育是有社會責任的非營利事業；所以老師是服務人員，學生是這事業的主體，給學生合宜的教育是教育的主旨。還有，“Exploring what has led to Chinese university English majors’ absence of critical thinking skills”等等，反思及評論的能力培養也是我在數位學習研究中有興趣研究的議題，因為相較於傳統面對面的教學環境，數位學習環境更適合學生去主動式的搜尋資訊及反思他所學的。
本次研討會議程非常緊湊，大會也沒有安排參訪活動，連私下聊天的時間都很少，雖然第2天名義上是”free talk”， 不過實際上大約是讓大家出去玩的自由活動時間吧! 我因為教學研究工作繁重，就搭最後一班飛機回臺了。不過能夠這麼有效率的出國開研討會，也是第一次挺新奇的經驗。雖然論收穫，比起我以往參加的大型研討論(如HCI雙年會或ICIS年會之類)，都會有250篇以上的論文發表，同時間有近十個場次論文發表，及三天以上的時間，第二屆教育與教育管理國際學術研討會真是太小型了，參加者也太少了。可是以投入時間與收穫的比率來看，也不能不說是有「效率」的。不過如果以這樣的時程來看，研討會的註冊費(一萬臺幣)看來似乎太貴了些。
4、 「心得及建議」
在沒有時間及經費去參加大型研討會的前提限制下，能有機會不花太多時間及金錢在旅程上的出席國際會議上，也是一個不錯的機會；雖然只是短短的一天，卻在與會者的回應上發現(1)居然有人真的對這個題目有興趣，增加了自己的自信心；(2) 由聽者問的問題上引起研究者的反思，進而發現我還有2個題目後續可以繼續做下去。
研討會回來後，筆者與合作的研究者共同商議過，後續(下學期)希望繼續做下去相關研究包括:(1) 發展「小組競賽遊戲」用於增加數位學習遊戲學習效果的實驗設計及評量工具。因為筆者有自行開發幾個數位學習遊戲，目前有用在筆者所負責的政大資管系整合課「軟體應用導論」上，該課除了筆者自己教一班之外，尚有其他兼任老師教的三班，都使用同樣的教材。因此實驗的安排可以用不同班，比較受試者用與不用「小組競賽遊戲」的效果；困難點是在於如何才能判定學生能力背景為「高」、「中」、「低」?以及學習「回合」的設計?還有測量方式如果用「成績」是否合適? (2) 另外一個繼續可以做下去相關研究是可以用expert review 方法，以我們提出的思考模式(thinking model)，發展可以評估(evaluate)其他的教學遊戲(games)的量表，回國後將趕快找合作學者一起研究，訂出方案及步驟。
對於第二屆教育與教育管理國際學術研討會，或者它後續的舉辦方式，我沒有建議，到底每個研討會的規模及目的，會有它的歷史背景，沒有能力辦大型研討會，辦中小型的研討會的用心及努力也是值得肯定的。當然對兩天的國際研討會變成一天，加上研討會註冊費這麼高，也是讓我有些意外，可能下次會更謹慎的選擇，不會去了。對於政大居然只補助６０００圓臺幣，既不夠交通費，更不夠註冊費，也覺得蠻差的，比起筆者一些其他學校的友人，政大的獎補助差到令我意外。對補助如此低，為了節省時間才去參加只有一天的國際會議，沒想到回國後居然報告要求的這麼繁瑣，居然要跟那些花大筆錢的出國參訪同等級；研究心得是智慧財產，也不合適也的太清楚，容易被抄襲，也令我不滿意。不過想來行政人員大家都有苦衷。不過以後的報告字數及內容是否要與補助金額有一些比例上的「平衡」呢？請參考。
5、 攜回文件
· Conference Program guide 一份
· Advances in Education Research , Vol 3, 2012 一本
· CD of Advances in Education Research , Vol 3-5, 2012 一片
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Introduction

Although information technology is considered very well developed, the development of educational games still seems to be lagging behind. There are three challenges to be faced in developing game-based learning materials for education. Firstly, the development of games, compared to other Web-based learning materials, is usually more cost-consuming and presents greater technical obstacles for the developers [10]. Secondly, compared to leisure-based computer games, the development of skill-based educational gaming faces an additional challenge: achieving the goal of knowledge enhancement [12]. Thirdly, educational games sometimes appear too tatty and less interesting failing to motivate the user in practice. 

With the challenge of simultaneously motivating user involvement and facilitating knowledge enhancement, it is useless for the developers of educational games to  rely only on the technology itself. According to experience theory, game-based learning is considered to be a process that is based on adding new experiences to old ones. Therefore, to develop game-based courseware, one must focus on how to construct curricula and what are the factors that motivate flow. An effective strategy for developing educational games should not only include matching game content with curriculum goals but also needs to apply an effective pedagogic design to motivate learners’ involvement and facilitate the flow of the game. The main purpose of this study is to develop a useful logical model that provides comprehensive considerations for the design of web-based educational games.  

Theoretical Foundations
1. Pedagogical and motivational considerations for educational games

Learners’ motivation is critical to the success of an educational game because the purpose of the game is to enhance players’ skills or knowledge through their experiences [4]. Educational games create learning environments that increase the learner’s motivation by embedding pedagogical activities in highly engaging, game-like interactions [4]. The challenges inherent in learning games require abstract concepts and reflect the learning experience through the interactions [12]. Empirical studies have shown that educational games can produce engagement and delight as well as improve thinking skills and learning [15]. 

In educational game design one should not only consider curricula objectives, pedagogical approach, learning activities, and the corresponding learning outcomes but also the learner motivation, player pleasure, gaming style, and interface design [12]. From the knowledge delivery process viewpoint, the learning context of the educational game must provide enabling factors to support student learning [12]. Learners construct the knowledge themselves by interacting with the environment. The new learning style of young people today demands a quick and enjoyable approach to acquisition of knowledge skills [1]. Therefore, instructors design games based on sound pedagogy should consider the players pleasure and their hierarchical needs which are satisfied within the context of the online multimedia learning platform.

By mapping out possible gaming styles and curriculum content, learners can enjoy various learning activities while at the same time being entertained [1]. For example, facts can be presented through game show competitions, flashcard-type games, or action games; skills can be trained through persistent state games, role-playing games, adventure games, or detective games; judgment skills can be cultivated by role-playing games, multiplayer interaction adventure games, or strategy games. Interfaces such as tutorials, online support, and feedback are important to a game’s usability [11]. Players should be able to start playing the game without reading the user’s manual. They should also receive feedback on their progress toward their goals. Multimedia presentations can be used to encourage learners to engage in active learning by making mental connections between the story and structure of the problems.

2. Team–games–tournament (TGT)
Previous research studies on pedagogic strategies and learning performance have proved that the team–games–tournament (TGT) approach is an effective technique that combines the elements of cooperation and competition [6]. TGT is one of the team learning strategies designed by Robert Slavin for the learning review and mastering of material. Slavin found that TGT increased basic skills, student achievement, positive interactions between students, acceptance of mainstreamed classmates and self-esteem. 

TGT places students in study groups. It is comprised of 5 steps: Class presentations, Teams, Games, Tournament, and Team recognition [5]. Students compete in weekly tournaments to play academic games with members of other teams, which contribute points to their overall team scores. A group is usually comprised of 5 to 6 students with a variety of abilities, genders and ethnicity. In eac round of the tournament students are pitted against other students with similar previous achievement records. In this manner, low achievers are competing against other low achievers. The top scorer at each tournament brings sixty points to his or her team. This means that low achievers have equal opportunities for success.
Team–games–tournament (TGT)-oriented Design Method for Educational Games
It is complicated to explicitly specify the design of a useful and effective educational game based upon cognition. To simplify the loading of cognition, we propose a team–games–tournament (TGT) cooperative learning thinking model and explore the stages of the educational game design process (Fig. 1). 
[image: image1.emf]                  Curriculum goal     

Pedagogic                        Previous skill & 

C   Level         Game goal        Knowledge enhancement 

O   

N 

T   Design  

E   Level 

X 

T 

Achievement                    M1.Pleasure         M3.Skill enhance 

Level                           M2.Challenge        M4.Concentration 

                                  (4 Motivators to flow)    

    

Implementation                 Cooperative/Competitive  strategy 

 level                       Team-Game-Tournament activities de sign                               

 

Game Style 

Design 

Game Task 

Design 

Game Interface 

Design 


Fig1. The TGT Cooperative Learning Thinking Model of Game Design
    There are four purposes for educational games, pleasure, challenge, skill enhancement and concentration, the achievement level for which marks the measurement of success of an educational game (Fig. 1). The tasks of game design include determining the game style, game tasks, and game interface based on the curriculum goals. Thus, on the pedagogical level, the curriculum goals need to be translated into game goals. The players’ previous skills and knowledge enhancment also require to be taken into consideration [12]. The criterion for selecting the game style is whether the style matches the goals of the game. The purpose of the game’s tasks is to enhance the players’ knowledge and skills through the provision of challenges. Game players can obtain physiological pleasure from the presentation of multimedia material [8]. They also gain psychological pleasure from overcoming the game‘s challenges. Good interface design helps players concentrate on the game [12]. On the level of implementation, students may perceive as boring an educational game that is too simple. TGT can increase the element of challenge and pleasure through cooperation inside and competition among teams. When students play cooperatively in a gaming activity, it fosters group cooperation and creates a higher level of student involvement.
Illustration and Evaluation of the Model 
In order to explain how the above model is useful in the development of educational games, three games were evaluated. We discuss the expert review results below.

3. Game Style, Task and Interface Design
Three games were developed for the Web-based course “Introduction of Software Applications” located at http://www.elearn.cc.nccu.edu.tw and is accessible with passwords. 
The first game was a simulation of how components are installed into the motherboard of a personal computer (PC), as shown in Figure 2(a). The purpose of this game was to increase students’ understanding of the shape and position of all components inside the shell of a PC. The second game involved diagnosis of the components required for a PC purchase, as shown in Figure 2(b). The purpose of this game was to increase students’ understanding of how to buy a new PC based on their specific needs. Suggestions for the requirements of the necessary PC components were given as feedback to the learner after a series of questions and answers (Q & A) regarding the user’s purpose, preferences and budget. The third game was designed to enhance players’ memory of operational procedures through stories. The game was designed to associate the procedures with a serial play utilizing quiet animation and light, as well as humorous conversations in a battle against crime in a big city. The “big city” in the game is akin to the operating system (Window XP) in a computer. The “crimes” are problems with computer usage, such as a kidnapping of a home page. Each scene in the story is displayed on the right side while corresponding problem-solving procedures are shown on the left-hand side of the screen, as demonstrated in Figure 2 (c). 
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Fig2. The TGT Cooperative Learning Thinking Model for Game Design
4. Evaluation of Game Design According to Stimulation of Skill Enhancement 
Pedagogical considerations focus on whether the curriculum goals are attainable by means of game goals, and whether the game style matches the knowledge taxonomy. The goals of Games 1 and 3 were rated as better fitting their respective curricula goals than Game 2, because skills in strategic thinking are more difficult to teach than skills in memory or recognition. Based on Bloom’s taxonomy of knowledge, the strategic thinking involved in PC component combination (as targeted in Game 2) requires a higher level of knowledge than in the other games [2]. The pedagogic method used in the game designs described in this study was based on the experiential theory mentioned in [12] and [10]. The earliest, initial learning process in computer games is behavioral learning. Players learn by trial and error as well as stimulus associations. When the basic rules of a game are understood, players start to think cognitively about how they should respond to a new situation and actively update existing knowledge to fit the new things with which they are confronted within the game environment [3]. According to Prensky [1], simulation games provide content that helps develop the player’s system of understanding, while adventure games can improve the user’s development skills. In this study the match between knowledge and game style was rated as good for Games 1 and 3. The puzzle game, the game style of Game 2, was suggested to fit best with the learning goal of strategic reasoning [1].
5. Evaluation of Game Design According to the Stimulation of Challenge 
We evaluated challenges provided in the games according to how well the problems were structured and how closely they matched the players’ skills. There are fixed solutions and procedures to be followed in both the installation of a motherboard and the manipulation of Windows. The skill required in Game 1 was to recognize the positions of each component which is done through trial and error. The skill called for in the game that involved the manipulation of an operating system was to remember the sequence of procedures for solving a problem. Since the games were offered in an introduction to computers course, we assumed that these challenges matched the players’ skill level. However, the problem provided in Game 2 was considered to too easy in terms of how much it challenged the players’ skills.
6. Evaluation of Game Design According to the Stimulation of Pleasure 
Physiological pleasure comes from the presentation of graphics and sound, as well as the interaction with the systems. Psychological pleasure comes from positive feedback, such as a good score and/or applause. Both of the above types of satisfaction could encourage the player’s continued engagement in the process of play. All components in Game 1 were designed to resemble real objects as closely as possible. Therefore, the physiological pleasure of the game was rated “good”. Positive feedback was given as the computer “applauds” the player when he/she finishes the task of installation, so the psychological pleasure was rated “average”.

    Game 2 was a conversation-like diagnosis complete with a colorful interface. The physiological pleasure was rated as “average”. All the players could finish the tasks regardless of what their skills or backgrounds were. The player’s performance was not rated in this game. Therefore there was a lack of psychological pleasure. Students probably garnered more pleasure from Game 3 due to its dramatic storyline, cartoonish characters and humorous dialogue. Therefore we rated the physiological pleasure of Game 3 as “well done”. The psychological pleasure was assessed to be average because players could finish the task simply by following the computer’s clear-cut directions.
1、 Evaluation of Game Design According to the Stimulation of Concentration 
The importance of the storyline to a game depends on the complexity of the game [9]. Game 3 used a serial adventure story to help learners remember the procedures. The humorous stories helped maintain the players’ concentration. Several scenarios were created for Game 2 related to PC component combinations. The scenarios themselves served as a small story. A series of questions and answers before the diagnosis in Game 2 created a discontinuous gap between the facts and strategic results. The overly complicated screen design that showed both the story and operation demo in Game 3 was also considered to be a factor hampering the players’ concentration.
7. Evaluation of Design for the Team–games–tournament Activity

The purpose of TGT is to accelerate achievement by encouraging a cooperative and competitive learning approach. Cooperative or competitive interactions among group members directly impact their attitude and level of achievement [7]. Teachers can use the pedagogic design of learning activities to facilitate cooperative or competitive learning.
In a comparison of possible increased motivation to be obtained from TGT, the authors guessed that there would be a a greater increase for game 2 than for the other two games because it is more unstructured, and easier to induce discussion. It might be hard to increase motivation with TGT for game 3 because this is an interactive game with a step-by-step story.
8. Evaluation of Total Effects on the Motivation to Play
 The motivations for playing educational games include goals (M1), challenges (M2), concentration (M3), and pleasure (M4). They can be increased by the TGT design. The motivation of an individual learner can be calculated as follows: 
	Total Motivation  = [image: image3.emf] Wi  *  Si  * TGTi
	(1)

	where  Wi is perceived importance of motivation i to a learner, Si is the score of  motivation i and  TGTi is the impact of TGT to  motivation i.
	


Conclusions
There are numerous factors to be considered in the design of educational games, including rules, goals, experience flow, interaction, problem solving, challenge, conflict, storyline, etc. Much effort exerted in the design of educational games needs to be targeted at achieving curriculum goals and motivating student engagement. The primary intention of this paper is to present a TGT thinking model that makes designing and evaluating Web-based educational games less complicated and more effective. This model stresses the importance of focusing on the purposes in each step and their relationships to the achievement of skill enhancement, meeting challenges, improving concentration and increasing pleasure. An expert review was conducted to evaluate three games using the model. The results  show the model to be useful.
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