
 1

2555

   ส
ำนกัหอ

สมุดกลาง



 1

2555

   ส
ำนกัหอ

สมุดกลาง



THE EFFECTS OF LEARNING ACTIVITIES BY USING ADVENTURE COMPUTER

GAME AND MNEMONIC TECHNIQUES  OF LEARNING ACHIEVEMENT AND

MEMORY RETENTION IN BASIC CHINESE LANGUAGE I COURSE FOR

UNDERGRADUATE STUDENTS FACULTY OF EDUCATION, SILPAKORN UNIVERSITY

By

Mr. Siruntron Pianpitak

An Independent Study Submitted in Partial Fulfillment of the Requirements for the Degree

Master of Education Program in Educational Technology

Department of Educational Technology

Graduate School, Silpakorn University

Academic Year 2012

Copyright of Graduate School, Silpakorn University

   ส
ำนกัหอ

สมุดกลาง



“
1

”

……...........................................................
 ( . )

.......... .................... . ...........

.

....................................................
( )
............/......................../..............

....................................................
( . )
............/......................../..............

....................................................
( . )
............/......................../..............

   ส
ำนกัหอ

สมุดกลาง



51257330 :
:

:
1

.  : . . . 229 .
4 1)

 1  2)

 1  3)

1  4)

1 1 1 2555

 1 71  (Purposive Sampling)

20

1)

2  2)

1 2 2.1)

 (Connection Mnemonic) 2.2) 3)

1 4)  1  5)

1)

0.01 2)

0.05 3)

 2

0.05 4)

( = 4.00, S.D. = 0.56)

 ( = 4.41, S.D. = 0.60)

2555
........................................

 ........................................

   ส
ำนกัหอ

สมุดกลาง



51257330 : Educational Technology
Key Word : Computer Game, Mnemonic Technique, memory retention, Chinese Language

Siruntron Pianpitak: THE EFFECTS OF LEARNING ACTIVITIES BY USING
ADVENTURE COMPUTER GAME AND MNEMONIC TECHNIQUES OF LEARNING
ACHIEVEMENT AND MEMORY RETENTION IN BASIC CHINESE LANGUAGE I COURSE
FOR UNDERGRADUATE STUDENTS FACULTY OF EDUCATION, SILPAKORN
UNIVERSITY. Independent Study Advisor: Anirut Stiman. Ed.D. 229 pages.

This purposes of this research were 1) to study student’s achievements learning
via adventure computer game with and without mnemonic techniques Basic Chinese
Language I. 2) to compare learning achievements of student’s gained after learning via
adventure computer game with and without mnemonic techniques Basic Chinese Language I
3) to compare memory retention of student’s learning via adventure computer game with and
without mnemonic techniques Basic Chinese Language I and 4) to study students’
satisfactions learning via adventure computer game with and without mnemonic techniques
Basic Chinese Language I.

Population in this research are 71 student majoring in Teaching Chinese as a
Foreign Language, Faculty of Education, Silpakorn University, Semester I, Year 2012,
attending Basic Chinese Language I class.

Sample in this research are students of first semester, Year 2012, majoring in
Teaching Chinese as a Foreign Language, Faculty of Education, Silpakorn University,
attending Basic Chinese Language I. Purposive Sampling is used to select the group of 20
students.

Research Instruments are 1) Structured interview for interviewing the content
experts and the computer game experts. 2) Adventure computer game for Basic Chinese
Language I learning is divided into 2 types which are 2.1) Game with Connection Mnemonic
and 2.2) Game without Connection Mnemonic 3) Adventure computer game for Basic
Chinese Language I Learning Evaluate form 4) Basic Chinese Language I Learning
achievement Test and 5) Student satisfaction questionnaire for Computer Game. The data
was statistically analyzed by Mean, standard deviation, t-test independent and t-test
dependent.

The research found that
1. Learning achievement post-test scores of students who were learning via

adventure computer game with and without mnemonic techniques are higher than pre-test
scores with statistically significant difference at 0.01 level.

2. Learning achievement test scores of students who were learning via
adventure computer game with and without mnemonic techniques are were not found
statistically significant difference at 0.05 level.

3. Learning achievement test scores of student’s memory retention after 2 weeks
of learning via adventure computer game with and without mnemonic techniques was found
that memory retention scores are different from post- test score, averaging lower with
statistically significant difference at 0.05 level.

4. students’satisfactions of learning via adventure computer game with
mnemonic techniques in memorizing is in a high level. ( = 4.00, S.D. = 0.56) and students’
satisfactions of learning via adventure computer game without mnemonic techniques in
memorizing is in a high level. ( = 4.41, S.D. = 0.60)

Department of Educational Technology Graduate School, Silpakorn University
Student's signature ........................................ Academic Year 2012
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, RPG
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Turn-Based Stategy

Turn-Based Strategy

Tactical Role-playing Game

, , , Tactics Ogre

 (Adventure Game)

Text Based Adventure Graphic Adventure

(Text Based Adventure)

 ( Talk Look )

Zork

(Graphical Adventure Point 'n Click

Adventure)

Pixel Hunting

(Puzzle Adventure)

Myst

 (Puzzle Game)
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Polarium Puzzle Bubble

 (Simulation Game)

(Virtual Simulation)

(Tycoon Business Simulation)

 (

, )  ( , / )

Tycoon Theme

Hospital, Theme Park, Transport Tycoon, Zoo Tycoon, Railroad Tycoon

(Situation Simulation)

Derby Stalion

,

(Life Simulation)

, ,

, Animal Crossing

(Pet Simulation)

Slime

Shiyo

(Sport Simulation)
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,

/

Championship Manager, Football Manager

Renai  ( )

 ( )  ( )

 ( )

 (Strategy Game)

,

 (Real Time Strategy)

, ,

 (Turn Based Strategy)

, Heroes of

Might & Magic

 (Sport Game)

, FIFA ( ),

 ( ), Madden NFL ( ) NBA LIVE ( )
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 (Arcade Game)

 (30 -1 )

 " "

(Action Arcade)

4 2

3

, Golden Axe

(Shooting Arcade Shooting Game)

Gradius

(Gun Arcade)  " "

First Person Shooter

1 2

The House of the Dead, Time Crisis , V-Cop , V-Striker

 (Fighting Game)

Street Fighters,

 (Party Game)

 ( )

Mario Party

 (Music Game)

Pop n' Music, ! !
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 ( ) , Guitar Hero ( ) , Karaoke

Revolution( ), Frets on Fire ( )

 (Online Game)

MMO (Massive Multiplayer Online)

King Of

King

Casual

50

7.4 (Edutainment)

(Multimedia)

(Educational Multimedia)

(Computer Based

Training)

, , (CAI) 3

1. Self Training

(Presentation) (Drill

and Practice) (Simulation)

2. Assisted Instruction

Tutorial
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3. (Edutainment)

(Game)

(Game Simulation) (Mini Series)

7.5

, , ,

Edutainment Education

Entertainment

Plearn Play Learn

(Learning by Doing)

Learning by Doing

Learning by Doing

Learning by Doing

Learning by Doing

Game Based Learning

7.6
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(Simulation)

Case

(Engagement)

(Fun) , Learning by

Doing , (rule)

, (goals)

, (Interaction)

, (Outcome)

(Feedback) ,

(Conflict) (Competition) (Challenge)

(Opposition) ,

Case

Game Based

Learning

Game Based Learning

3

1) (Engagement)

(Learning Point)

(Context)

2)

(Interactive Learning Process)

3) Engagement InteractiveLearning

Process package
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7.7

1.

2.

3.

4.

1. Practice

2. Learning by Doing

3. Learning from Mistakes

4. Goal-Oriented Learning

5. Learning Point

Learning Point

 engage
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(Simulation)

(Manual Board)

Computer

Based

Web Based

Online

Business Game Business Simulation

Game Based Learning

1.

2.

3.

4.

5.

Chris Crawford (1982 2551:28)

1.

2.

3.



57

-

-

-

4.

5.

6.

8.

(2552: )

1.

2.

(2549: )

(TAI)

1.

 3 85.08/80.38
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2. 0.4576

45.76

3.

 3

(TAI) .01

4.

(TAI)  2

5.

 (2541: )

90.00/84.83

(2550: )

1.

2.

70

3. 70

0.6875 68.75

0.7 70

4.

.05

5. .286

(2548: )
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.05

(2549: )

2

1.

 .05

2.

2 50%

, , ,

80%

(2546: )

“ ”

1.

81.12/83.62 80.00/81.87

2.

(2549: )

6 7 9 11

1.

.001

2. 4

.001

3. 11 9

7 6  .001

4. 6 7

9 11 .001
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5. 11  9 7 6

.001

(2548: )

 (Mind mapping) 1.

18.06

17.21

17.47 19.09 2.

.01 3.

.01

Heywood (1994: ) “The Effects of The FIRST – Letter

Mnemonic Strategy Adaptation on the Content Achievement of At – Risk Nursing Students”

23

(University

of Kansas Center for Research on Learning) 7

 1 3

2 58

48

Klawe (1995: ) A Classroom Study :

Electronic Games Engage Children as Researcher
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(Engage)

(Self Learning)

Walters (1997: )

(Simulation Games)

Simulation Games in Business Policy Courses

(Business Games) (Simulations)

Sedighian (1996: ) An Interface

Strategy for Promoting Reflective Cognition in Children

,

Nackros (2001: ) Game Based Instruction

within IT Security Education

(IT Security)

76

24
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Ahdell (2001: ) Games and

Simulations in Workplace E-Learning

(Simulation)

Bouras (2005: ) (Web-Based

Game)

(Lifelong Learning)

UNIGAME : Social Skills and Knowledge Training

(Participation) (Problem Solving),

(Effective Communication), (Team work), (Project

Management) (Soft Skill)

(Responsibility), (Creativity), (entrepreneurship),

(Corporate Culture)

Pivec (2003:1-2)

1. TopSIM (2002) TERTIA Edusoft

2. Myzel (2002)
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,

3. Monkey Wrench Conspiracy (1999)

(Hijack)

4. Environmental Detectives (2002) MIT (Massachusetts Institute

of Technology) Microsoft

Cameron (2004: ) Giving Games a Day Job :

Developing a Digital Game Based Resource for Journalism Training)

Charles Sturt University
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 3

(Quasi-Experimental Research)

4 1.

 1  2 .

 1  3 .

 1 4.

 1

1.

2.

3.

4.

1

 1

2555 1 71

1 1

2555

 1  (Purposive

Sampling) 20
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 1

 1

 2

20 (Match pair technique)

 2 10

 1

10

 2

10

2

( )

1 10

2 10

20

 (Quasi Experimental Research )

Pre-test Post-test Design 2

3

E1 O1 X1 O2 O3

E2 O1 X2 O2 O3

E 1  1

E 2  2

O1 (Pre-test )

O2  (Post-test)

O3 2
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X1 (Treatment)  1

X2 (Treatment) 2

1. 2

2. 1

 2

2.1  (Connection Mnemonics)

2.2

3 .  1

4 .  1

5 .

 (Content Validity)

1

1

1.

1.

2.

3.

2
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4.

5. (IOC)

3

 1

0

-1

0.5

(IOC) 1.00  2

5.

6.

3 3

7.

, , ,

puzzle

2 3

Illustrate
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SD

Pre-test Post-test
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3

2

(IOC)

3

3 3
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2.

1

 (Chula Plan)

1. 1

2.

3.

  4.

1

5. 1

6.

7.

8.

9. Digital Game Based Learning

10. Story board

11. Story board

12.

-

-

-

-

-
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13.

Story board

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

13.9

13.10

13.11

13.12

13.13

13.14

13.15

14. 6

3  3

 ( )  5

 5

 4

 3

 2

 1

4.51-5.00
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4.50-3.51

2.51-3.50

1.51-2.50

1.00-1.50

4

SD.

4.60 0.51 2

4.64 0.51 1

4.33 0.58 3

4.52 0.53

5

SD.

4.78 0.10 2

4.61 0.47 3

 (

)

4.78 0.39 2

5 0 1

4.79 0.24

6

3 4.52

3 4.79

 2 4.66

15.
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15.1

15.2

15.3

16.

16.1 (One-to-one  Tryout)  3

16.2 (Small Group  Tryout)

9
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6

Small Group  Tryout (1:3x3)

(78 )

1

(12 )

2

(32 )

3

(34 ) (78 )

E1/E2

1 7 11 16 33 60

2 19 11 27 32 69

3 21 10 22 32 59

4 27 12 32 32 77

5 2 11 28 32 70

6 1 11 29 32 74

7 0 12 29 32 73

8 0 11 27 32 70

9 0 10 20 30 63

8.55 11 25.56 31.89 68.3

87.75/87.61

6

E1/E2 87.75/87.61

80/80

4.72

0.47

17. 80/80
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Story board

Story board
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4

 1:1x3

1:3x3

20
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3. 1

1

1.

2. 2

 3

1.

2.

3.

 4

1.

2.

3.  ( )

4.

 5

 5

 4

 3

 2

 1

4.51-5.00

4.50-3.51

2.51-3.50

1.51-2.50
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1.00-1.50

3.

4. (IOC)

3

 1

0

-1

0.5

(IOC) 1.00  2

5.

6. 3

3

7.
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5

2

(IOC)

3

3 3
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4.

Based Learning 1

1.

2.

Based Learning 1

3.

100  7

 1

2

 3

4

 5

 6

 7

  4.  1

27

5. (p) (r)

6. (p) 0.2-0.8  (r)

0.2- 1.0 78

7. 78

(Kuder-Richardson) KR-20

0.98

8.
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6

 (Reliability)

KR-20

1

100

78

(P) (r)
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5.

 1  (Rating) Likert (quoted in Best

1986:182-184)

1. Likert

2.

3.

1  1  4

1.

2.

3.

4.

 5

 5

 4

 3

 2

 1

4.51-5.00

4.50-3.51

2.51-3.50

1.51-2.50

1.00-1.50

4.
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5.

(IOC) 3

 1

0

-1

0.5

(IOC) 1.00

6.  1
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7

Likert

1

(IOC) 3
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1.

1.1

1.2  1

2.

2.1

2.2

(Match pair technique)

 2 10  2 t – test

Independent Samples 7

7  1

N S.D. t df
Sig.

(1-tailed)

10

10

8.80

8.50

10.24

9.89

0.067 18 0.474

* .05

7  1

8.80 10.24

 2

8.50 9.89 t-test

Independent Samples  2
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2.3  1

 3  1 . .

2.4  1

78

2.5

2.6  2

2.7

1. 1

 1

t – test dependent Samples

2. 2

 1

t – test Independent Samples

3. 3

 1

t – test Independent Samples

4. 4

 1

(Best 1986:182-184)

1.  ( ) (S.D.)

2. (p)

(r) ( 2543 :129-130)

(Difficulty)
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P =
N
R

P

R

N

(Discrimination)

r =
2/N
RR eu 

r

uR

eR

N

3. KR 20 Kuder Richardson

( 2543 :123)

]1[
1 2S

pq
k

krtt





ttr

k

p

q
2S

4.

t-test Dependent Samples

t =

 
1

22



 


N
DDN

D

t

D
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N

D

5.

t-test

Independent Samples (2538:169)

assume 1 = 2

t = 

df =

1, 2

 (Pooled variance)

=

 n1 ,  n2 1, 2

df  (degree of freedom)

assume 1≠ 2 1≠ 2

t = 

1, 2

1, 2

 n1 ,  n2 1, 2

df  (degree of freedom)

6.

(rating scale)
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(2539 : 47-77)

 ( x ) (S.D.)

4.51 - 5.00

3.51 - 4.50

2.51 - 3.50

1.51 - 2.50

1.00 - 1.50
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4

4 1.

 1  2.

 1  3.

 1 4.

 1

1 1

20 10

10

2  1

20 10

10

3  1

20

 2
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4  1

20 10

10

1 1

1

8

 8 1

(N = 10) S.D.

t Sig.

(2-tailed)

 ( 78 )

( 78 )

8.80

69.40

10.24

4.43

26.51* 0.00

* .01

 8 1

8.80 10.24

69.40 4.43 (

44)

(t-test) t

26.51 60.60
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77.69

0.01

 9 1

(N = 10) S.D.

t Sig.

(2-tailed)

 ( 78 )

( 78 )

8.50

68.10

9.89

5.53

23.31* 0.00

* .01

 9 1

8.50

9.89 68.10 5.53 (

45)

(t-test) t

23.31 59.60

76.41

0.01

2  1

 1

10
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10  1

(N = 10) S.D. t df
Sig.

(1-tailed)

69.40

68.10

4.43

5.53

0.581 18 0.284

* .05

10  1

0.05

69.40

4.43

68.10 5.53

3  1

 2

 1

 2

11
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11  1

 2

(N = 10) S.D. t

69.40

68.10

68.50

65.30

0.80

2.80

1.81

3.16

-1.738*

* .05

11  1

0.05

 2 0.80

1.81 ( 46 )

 2 2.80 3.16 (

47 )

 2

4  1

 1

12
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12

SD.

3.80 0.62 4

4.05 0.51 2

4.23 0.57 1

3.92 0.55 3

4.00 0.56

12  1

 ( = 4.00, S.D. = 0.56)

3 ( = 4.23, S.D. = 0.57)

( = 4.05, S.D. = 0.51)  ( = 3.92, S.D. = 

0.55)

13

S.D.

1. 3.80 0.42 3

2. 3.90 0.57 2

3. 3.20 0.92 4

4.
3.90 0.57 2

5.
4.20 0.63 1

3.80 0.62

13  1
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  ( = 3.80, S.D. = 0.62)

3

 ( = 4.20, S.D. = 0.63)

( = 3.90, S.D. = 0.57)

( = 3.90, S.D. = 0.57)

( = 3.80, S.D. = 0.42)

14

S.D.

1. 4.20 0.42 1

2.
4.20 0.57 1

3.
4.00 0.47 3

4. 4.10 0.32 2

5.
3.80 0.63 4

6. 4.00 0.67 3

4.05 0.51

14  1

 ( = 4.05, S.D. = 0.51)

3

( = 4.20, S.D. = 0.42)

( = 4.20, S.D. = 0.57)

( = 4.10, S.D. = 0.32)

( = 4.00, S.D. = 0.47)

( = 4.00, S.D. = 0.67)
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15

S.D.

1.
4.30 0.67 1

2. 4.20 0.42 2

3. 4.20 0.63 2

4.23 0.57

15  1

 ( = 4.23, S.D. = 0.57)

3

( = 4.30, S.D. = 0.67)

( = 4.20, S.D. = 0.42)

( = 4.20, S.D. = 0.63)
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16

S.D.

1.

 1
4.10 0.32 2

2.
3.60 0.84 5

3.
3.70 0.48 4

4.

 1
4.00 0.67 3

5.

 1 4.20 0.42 1

3.92 0.55

16  1

  ( = 3.92, S.D. = 0.55)

3

 1 ( = 4.20,

S.D. = 0.42)

 1 ( = 4.10, S.D. = 0.32)

 1 ( =

4.00, S.D. = 0.67)
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17

SD.

4.18 0.76 4

4.40 0.53 3

4.48 0.60 2

4.58 0.52 1

4.41 0.60

17  1

  ( = 4.41, S.D. = 0.60)

3 ( = 4.58, S.D. = 0.52)

( = 4.48, S.D. = 0.60)  ( = 4.40, S.D. = 

0.53)
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18

S.D.

1. 4.20 0.79 2

2. 4.30 0.67 1

3. 3.90 0.88 3

4. 4.20 0.79 2

5.
4.30 0.67 1

4.18 0.76

18  1

 ( = 3.80, S.D. = 0.62)

3

( = 4.30, S.D. = 0.67)

( = 4.30, S.D. = 0.67)

( = 4.20, S.D. = 0.79)

( = 4.20, S.D. = 0.79)  ( = 3.90, S.D. =

0.88)
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19

S.D.

1. 4.40 0.52 3

2.
4.40 0.52 3

3.
4.40 0.52 3

4. 4.60 0.52 1

5.
4.10 0.57 4

6. 4.50 0.53 2

4.40 0.53

19  1

 ( = 4.40, S.D. = 0.53)

3

 ( = 4.60, S.D. = 0.52)

( = 4.50, S.D. = 0.53)

( = 4.40, S.D. = 0.52)

( = 4.40, S.D. = 0.52)
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20

S.D.

1.
4.70 0.48 1

2. 4.60 0.52 2

3. 4.50 0.53 3

4. (Music)

(Sound Effect)
4.10 0.88 4

4.48 0.60

20  1

 ( = 4.48, S.D. = 0.60)

3

( = 4.70, S.D. = 0.48)

( = 4.60, S.D. = 0.52)

( = 4.50, S.D. = 0.53)
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21

S.D.

1.

 1
4.50 0.53 3

2.
4.50 0.53 3

3.
4.60 0.52 2

4.

 1
4.70 0.48 1

5.

 1 4.60 0.52 2

4.58 0.52

21  1

 ( = 4.48, S.D. = 0.60)

3

 1  ( = 4.70, S.D. =

0.48)

 ( = 4.60, S.D. = 0.52)

 1 ( = 4.60, S.D. = 0.52)

 1

( = 4.50, S.D. = 0.53)

( = 4.50, S.D. = 0.53)
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22

SD. SD.

3.80 0.62 4.18 0.76

4.05 0.51 4.40 0.53

4.23 0.57 4.48 0.60

3.92 0.55 4.58 0.52

4.00 0.56 4.41 0.60

 1

1. . .

2.

3.
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5

4 1 .

 1  2 .

 1  3 .

 1 4.

 1

1.

 1

2.

 1

3.

 1

4.

 1

1.

 1
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2.

 1

3.

 1

4.

 1

1.  1

1.1 (Connection Mnemonics)

1.2

1.

 1

2.

 1

3.

1

1. 1

 1

2555 1 71

2. 1  1

2555

20  (Purposive Sampling)

20

(Match pair technique)

2 10
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1. 2

2. 1

 2

2.1  (Connection Mnemonics)

2.2

3 .  1

4 .  1

5 .

1.

t – test dependent Samples

2.

t – test

Independent Sample

3.

 2 t – test

Independent Sample

4.

 ( ) (S.D.)

 1
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1. 1

0.01

2. 1

0.05

3.  2

1

0.05

4. 1

( = 4.00, S.D. = 0.56)  ( = 4.41, S.D. =

0.60)

 1

1. 1

0.01

Homo Zappien Prensky ( 2001

Veen 2003:7) Learning by playing
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Technology as friend

Fantasy

 3

(2532:20)

Cruickshank

(2548

, 2549:1)

(2524:22-23)
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 3

(2552: )

(2550: )

0.05

2. 1

0.05

2.1 1

20-25  1

 ( = 3.20, S.D. = 0.92)

 ( = 3.90, S.D. = 0.88)

1

. .

-  2

 2

1

1

(2532: 62)

(Stimulus)
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(Thorndike)

 2  2

(2533: , 2543: )

5

3.  2

1

0.05

3.1

(2549:8)

(Recall) (Rehearsal)

(Yates, 1966 Luria,

1968 Hunt and Love, 1972 , 2544)

3.2

Connection Congos (2006:1-8)
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 1

 2

0.05

2 68.50

 2 0.80 1.81

 2 2 65.30

 2 2.80

3.16

4.  1

  ( = 4.00, S.D. = 0.56)  1

 ( = 4.41, S.D. = 0.60)

(2549:117)

3

(2545:118) (2549:117)
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 (2552:106-107)

(2543:33)

1.  1  2

2.

3.

4.

1.

, , ,
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2.

3.

4.
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. . . 2542  ( 2)

. . 2545. : , 2546.

__________. .

. : , 2539.

. 1. : , 2531.

. Authorware 4.0. : , 2542.

. . . 18(98)2543 : 46-50.

. . 1. : , 2553.

. “

 ( .) .”

, 2552.

.”

5 ”

,2543.

.“

.”

, 2548.

. . : , 2543.

. . : , 2520.

________. . : , 2525.

. 8 – 15.

20. : , 2545.

. 1-5. :

, 2545.
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. “

.”

( )

, 2549.

. “

6.” .

1, 2, 2551.

 ( ) . . :

, 2541.

. . : , 2541.

.  1. : , 2552.

. “ SF6:

. “

, 2552.

, . . . , ,2538.

. . 2. : , 2552.

. “

.”

, 2532.

. . : , 2538.

.“

.”

, 2548.

. “

4.”
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, 2549.

. . . 23(90) 2538 : 25-35.

________________. “e-Learning: .”

. 16 1 ( - 2544), 2544.

. “

 1 ( )

”

, 2551.

. “

2

.”

, 2549.

. “ .”

,2551.

. . 8. :

, 2543.

. . . 11(28) .

2541 : 9-15.

. .  1. : , 2540.

. . 3. : , 2539.

.  1. 2. :

, 2546.

. .  1. : , 2548.

. .  1. : , 2551.

. . . . :

, 2546.

. “ 6 7 9

11 . ”
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, 2549.

. “

(TAI).”

, 2549.

. . : , 2541.

. 2550. . [ ]. 10 2551.

28 2553 http://igdgamestudio.is.in.th/?md=content&ma=show&id=

10

. “

 ( )

1.”

, 2550.

. . :

, 2532.

, . . :

, 2522.

. .

:

, 2543.

. . 1. : , 2551.

. : .  :

, 2543.
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8 11 27 32 70 70
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11 25.56 31.89 68.44 68.33

87.75/87.61
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6 5 2 0.50 0.43 *
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10 7 4 0.79 0.43 *

11 7 3 0.71 0.57 *

12 6 3 0.64 0.43 *

13 0 0 0 0

14 7 4 0.79 0.43 *

15 0 0 0 0

16 0 0 0 0

17 0 0 0 0

18 6 0 0.43 0.86 *

19 7 4 0.79 0.43 *

20 5 3 0.57 0.29 *

* (p) 0.2-0.8

(r) 0.2 3, 4, 5, 6, 8, 10, 11, 12, 14, 18, 19 ,20
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43

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 0 1 1 0 0 0 1 0 1 1 1 1 1 1

2 1 0 0 1 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 0 0 1 1 1 1

4 1 0 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1 0 1 1 1

6 0 1 1 1 1 0 1 0 0 0 0 1 0 1

7 1 1 1 1 1 0 1 0 0 0 0 0 1 0

8 0 1 1 1 1 1 1 1 1 1 1 1 1 1

9 1 1 1 1 1 1 1 1 0 1 1 1 1 1

10 0 0 1 1 0 1 1 0 1 1 0 0 1 1

11 0 0 0 1 0 1 1 0 0 1 0 1 0 1

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 1 0 0 0 1 1

14 1 1 1 0 1 0 0 1 1 1 0 0 1 0

7

p 0.5 0.57 0.71 0.71 0.64 0.5 0.79 0.43 0.57 0.64 0.43 0.64 0.79 0.79

q 0.5 0.43 0.29 0.29 0.36 0.5 0.21 0.57 0.43 0.36 0.57 0.36 0.21 0.21

pq 0.25 0.24 0.2 0.2 0.23 0.25 0.17 0.24 0.24 0.23 0.24 0.23 0.17 0.17
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43 ( )

15 16 17 18 19 20 21 22 23 24 25 26 27 28

1 1 1 0 1 1 1 1 1 1 0 0 1 1 1

2 0 1 1 1 1 1 1 0 1 1 1 1 0 0

3 1 1 1 1 1 1 1 1 1 1 1 1 0 1

4 1 1 1 1 1 1 1 1 1 1 0 1 0 1

5 0 1 1 1 1 1 1 0 1 1 1 1 1 1

6 0 1 0 1 0 0 0 0 1 0 0 1 0 0

7 0 1 0 1 0 1 0 0 0 0 1 1 1 1

8 1 1 0 1 1 1 1 1 1 1 1 1 1 1

9 1 1 0 1 0 1 0 0 1 1 1 1 0 1

10 0 0 1 0 0 1 0 0 1 0 0 1 0 0

11 0 1 0 1 0 0 0 0 1 0 1 1 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 1 0 1 0 0 0 0 1 0 0 0 0 0

14 0 0 0 0 0 1 0 0 0 0 0 0 0 1

p 0.36 0.79 0.36 0.79 0.43 0.71 0.43 0.29 0.79 0.43 0.5 0.79 0.29 0.57

q 0.64 0.21 0.64 0.21 0.57 0.29 0.57 0.71 0.21 0.57 0.5 0.21 0.71 0.43

pq 0.23 0.17 0.23 0.17 0.24 0.2 0.24 0.2 0.17 0.24 0.25 0.17 0.2 0.24
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43 ( )

29 30 31 32 33 34 35 36 37 38 39 40 41 42

1 0 1 0 1 1 1 1 1 1 1 1 1 1 1

2 0 0 1 0 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 0 1

5 0 1 0 0 1 1 1 1 0 1 1 1 1 1

6 0 0 0 0 1 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 1 1 1 1 1 1 0 1 0 1 1 0

9 1 0 0 1 1 1 0 1 0 1 1 1 1 1

10 0 0 0 0 1 1 0 0 0 0 0 0 0 0

11 0 0 0 1 1 1 1 0 0 1 0 0 0 0

12 0 0 0 0 0 1 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 1 1 0 0 0 0 0 0 0 0

p 0.29 0.36 0.29 0.43 0.79 0.71 0.5 0.43 0.29 0.57 0.43 0.5 0.43 0.43

q 0.71 0.64 0.71 0.57 0.21 0.29 0.5 0.57 0.71 0.43 0.57 0.5 0.57 0.57

pq 0.2 0.23 0.2 0.24 0.17 0.2 0.25 0.24 0.2 0.24 0.24 0.25 0.24 0.24
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43 ( )

43 44 45 46 47 48 49 50 51 52 53 54 55 56

1 1 0 1 1 1 1 1 1 1 1 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 0 1 1 1 1 1 1 0 1 1 1

5 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 0 0 1 0 0 1 1 0 0 0 0 1

9 0 1 1 0 1 0 0 1 0 1 0 1 0 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p 0.43 0.43 0.43 0.21 0.5 0.36 0.36 0.5 0.43 0.43 0.29 0.43 0.36 0.5

q 0.57 0.57 0.57 0.79 0.5 0.64 0.64 0.5 0.57 0.57 0.71 0.57 0.64 0.5

pq 0.24 0.24 0.24 0.17 0.25 0.23 0.23 0.25 0.24 0.24 0.2 0.24 0.23 0.25
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43 ( )

57 58 59 60 61 62 63 64 65 66 67 68 69 70

1 1 1 1 1 1 1 0 1 1 0 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 0 0 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 0 1 1 1 1 0

6 0 0 0 0 0 0 0 0 0 0 1 1 1 1

7 0 0 0 0 0 0 0 0 0 0 0 1 1 1

8 0 0 1 1 1 1 1 1 0 1 1 1 1 1

9 1 1 1 1 1 1 1 1 1 1 1 1 1 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 1 1 0 1

12 0 0 0 0 0 0 0 0 0 0 1 1 1 0

13 0 0 1 1 1 1 0 1 1 0 1 0 0 1

14 0 0 1 1 1 1 0 1 0 0 0 0 1 0

p 0.43 0.43 0.64 0.57 0.64 0.64 0.43 0.64 0.43 0.43 0.79 0.71 0.71 0.71

q 0.57 0.57 0.36 0.43 0.36 0.36 0.57 0.36 0.57 0.57 0.21 0.29 0.29 0.29

pq 0.24 0.24 0.23 0.24 0.23 0.23 0.24 0.23 0.24 0.24 0.17 0.2 0.2 0.2
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43 ( )

71 72 73 74 75 76 77 78 X X2

1 1 1 1 1 1 1 1 1 65 4225

2 1 1 1 1 1 1 1 1 61 3721

3 1 1 1 1 1 1 1 1 75 5625

4 1 1 1 1 1 1 1 1 72 5184

5 0 1 1 0 1 1 1 0 66 4356

6 1 0 1 0 1 0 1 1 21 441

7 1 1 1 0 1 0 1 1 23 529

8 0 1 1 1 1 0 1 1 60 3600

9 1 1 1 1 1 1 1 0 60 3600

10 0 0 0 0 0 0 0 0 14 196

11 0 1 0 1 0 0 0 0 21 441

12 0 0 1 1 0 0 1 0 7 49

13 1 1 0 1 1 0 0 0 18 324

14 0 1 0 0 1 0 1 1 22 484

585 32775

p 0.57 0.79 0.71 0.64 0.79 0.43 0.79 0.57

q 0.43 0.21 0.29 0.36 0.21 0.57 0.21 0.43

pq 0.24 0.17 0.2 0.23 0.17 0.24 0.17 0.24 ∑pq = 17.19

S2 = 640.8 r = 0.98
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1.

( )

-

-

-

(interactive)

-

-

2.

( )

-

-

-

-
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3.  2

( )

-

-

-

-

4.

 (Action, Simulation, RPG, Puzzle, ) (

)

puzzle

challenge

5.

 ( )

5.1 2 3

5.2  ( , )

 5.3 Illustrate

5.4

 5.5

5.6

Street Fighter

SD Audition
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6.

2 (

)

Pre-test Post-test

5.  (

)

-

-

-

-

-

- – point & click drag & drop

- – point &

click

-   – point & click

- drag & drop
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23 (IOC)

1 2 3

 1 1 1 1 3 1

 2

1.

1 1 1 3 1

2.

 (  ,  ,  ,

 , )

1 1 1 3 1

3.  2 1 1 1 3 1

4.

2

1 1 1 3 1

5. 1 1 1 3 1

6 6 6 18 6

1 1 1 3 1
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24 (IOC)

1 2 3

 1 1 1 1 3 1

 2

1.

1 1 1 3 1

2.

(Action, Adventure,

Simulation, RPG, Puzzle, )

1 1 1 3 1

3. 1 1 1 3 1

3.1 1 1 1 3 1

3.2  (  , ) 1 1 1 3 1

3.3 1 1 1 3 1

3.4 1 1 1 3 1

3.5 1 1 1 3 1

4. 1 1 1 3 1

5. 1 1 1 3 1

11 11 11 33 11

1 1 1 3 1
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25 (IOC)

1 2 3

 1

(  ,  ,  ,  ,  ,  ,

)

1 1 1 3 1

2

1.

1.1  ( 1-10 ) 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

1.6 1 1 1 3 1

1.7 1 1 1 3 1

1.8 1 1 1 3 1

1.9 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1
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25 ( ) (IOC)

1 2 3

2.4 1 1 1 3 1

2.5 1 1 1 3 1

2.6 1 1 1 3 1

2.7 1 1 1 3 1

2.8 (Music)

(Sound Effect)

1 1 1 3 1

2.9 1 1 1 3 1

2.10 1 1 1 3 1

3.  (

)

3.1 1 1 1 3 1

3.2 1 1 1 3 1

3  (  ,

 ,

 , )

1 1 1 3 1

23 23 23 69 23

1 1 1 3 1
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26 (IOC)

1 2 3

 1

( , , , , , ,

)

1 1 1 3 1

 2

1.

1.1 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

1.6 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1

2.4 1 1 1 3 1
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26 (IOC)

( )

1 2 3

2.5 1 1 1 3 1

2.6 1 1 1 3 1

2.7 1 1 1 3 1

2.8 (Music)

(Sound Effect)

1 1 1 3 1

2.9 1 1 1 3 1

2.10 1 1 1 3 1

3.  ( )

3.1 1 1 1 3 1

3.2 1 1 1 3 1

3  (  ,

 ,

 , )

1 1 1 3 1

20 20 20 60 20

1 1 1 3 1
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27 (IOC)

1 2 3

1

1.

1.1 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1

2.4 1 1 1 3 1

2.5 1 1 1 3 1

2.6 1 1 1 3 1
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27 (IOC)  ( )

1 2 3

3.

3.1 1 1 1 3 1

3.2 1 1 1 3 1

4.

4.1

 1

1 1 1 3 1

4.2 1 1 1 3 1

4.3 1 1 1 3 1

4.4

 1

1 1 1 3 1

4.5

 1

1 1 1 3 1

5. 1 1 1 3 1

2  (

)

1 1 1 3 1

20 20 20 60 1

1 1 1 3 1
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28

1.

1 2 3

1.1  ( 1-10 ) 5 5 5 0 5

1.2 4 5 5 0.58 4.67

1.3 4 4 5 0.58 4.33

1.4 4 4 5 0.58 4.33

1.5 4 5 5 0.58 4.67

1.6 4 5 5 0.58 4.67

1.7 4 5 5 0.58 4.67

1.8 5 5 5 0 5

1.9 3 5 4 1 4

1.10 4 5 5 0.58 4.67

0.51 4.60
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29

2.

1 2 3

2.1 4 5 5 0.58 4.67

2.2 5 5 5 0 5

2.3 4 5 5 0.58 4.67

2.4 4 5 5 0.58 4.67

2.5 4 5 5 0.58 4.67

2.6 5 5 5 0 5

2.7 4 5 5 0.58 4.67

2.8 4 4 5 0.58 4.33

2.9 4 5 5 0.58 4.67

2.10 (Music)

 )Sound Effect (

3 4 5 1 4

0.51 4.64
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30

3.

1 2 3

3.

1

4 4 5 0.58 4.33

31

1.

1 2 3

1.1 5 5 5 0 5

1.2 5 5 5 0 5

1.3 5 5 5 0 5

1.4 4 4 4 0 4

1.5 5 5 5 0 5

1.6 5 4 5 0.58 4.67

0.10 4.78
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32

2.

1 2 3

2.1 5 5 5 0 5

2.2 5 4 5 0.58 4.67

2.3 4 5 5 0.58 4.67

2.4 5 4 4 0.58 4.33

2.5 5 4 5 0.58 4.67

2.6 5 5 4 0.58 4.67

2.7 5 5 5 0 5

2.8 5 4 4 0.58 4.33

2.9 (Music)

 )Sound Effect (

5 4 4 0.58 4.33

2.10 4 5 5 0.58 4.67

2.11 5 4 4 0.58 4.33

0.47 4.61
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33

3.  ( )

1 2 3

3.1 4 5 5 0.58 4.67

3.2 4 5 5 0.58 4.67

3.3 5 5 5 0 5

0.39 4.78

34

4.

1 2 3

4.

1

5 5 5 0 5
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35

Small Group  Tryout (1:3x3)

1

(12 )

2

(32 )

3

(34 ) (78 ) (78 )

E1/E2

1 11 16 33 60 60

2 11 27 32 70 69

3 10 22 32 64 59

4 12 32 32 76 77

5 11 28 32 71 70

6 11 29 32 72 74

7 12 29 32 73 73

8 11 27 32 70 70

9 10 20 30 60 63

11 25.56 31.89 68.44 68.33

87.75/87.61
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36 (p) (r)

1 1

RU RL p r

1 5 2 0.50 0.43 *

2 5 3 0.57 0.29 *

3 6 4 0.71 0.29 *

4 6 4 0.71 0.29 *

5 6 3 0.64 0.43 *

6 5 2 0.50 0.43 *

7 0 0 0 0

8 7 4 0.79 0.43 *

9 5 1 0.43 0.57 *

10 5 3 0.57 0.29 *

11 6 3 0.64 0.43 *

12 0 0 0 0

13 6 0 0.43 0.86 *

14 0 0 0 0

15 7 2 0.64 0.71 *

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 13, 15
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37 (p) (r)

1 2

RU RL p r

1 0 0 0 0

2 0 0 0 0

3 7 4 0.79 0.43 *

4 7 4 0.79 0.43 *

5 5 0 0.36 0.71 *

6 0 0 0 0

7 7 4 0.79 0.43 *

8 4 1 0.36 0.43 *

9 7 4 0.79 0.43 *

10 6 0 0.43 0.86 *

11 7 3 0.71 0.57 *

12 6 0 0.43 0.86 *

13 4 0 0.29 0.57 *

14 7 4 0.79 0.43 *

15 6 0 0.43 0.86 *

* (p) 0.2-0.8

(r) 0.2 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15
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38 (p) (r)

1 3

RU RL p r

1 5 2 0.50 0.43 *

2 7 4 0.79 0.43 *

3 3 1 0.29 0.29 *

4 6 2 0.57 0.57 *

5 4 0 0.29 0.57 *

6 5 0 0.36 0.71 *

7 4 0 0.29 0.57 *

8 5 1 0.43 0.57 *

9 7 4 0.79 0.43 *

10 6 4 0.71 0.29 *

* (p) 0.2-0.8

(r) 0.2
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39 (p) (r)

1 4

RU RL p r

1 6 1 0.50 0.71 *

2 6 0 0.43 0.86 *

3 4 0 0.29 0.57 *

4 7 1 0.57 0.86 *

5 0 0 0 0

6 6 0 0.43 0.86 *

7 7 0 0.50 1 *

8 6 0 0.43 0.86 *

9 0 0 0 0

10 6 0 0.43 0.86 *

11 6 0 0.43 0.86 *

12 6 0 0.43 0.86 *

13 6 0 0.43 0.86 *

14 0 0 0 0

15 3 0 0.21 0.43 *

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 6, 7, 8, 10, 11, 12, 13, 15
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40 (p) (r)

1 5

RU RL p r

1 7 0 0.50 1 *

2 5 0 0.36 0.71 *

3 5 0 0.36 0.71 *

4 7 0 0.50 1 *

5 6 0 0.43 0.86 *

6 0 0 0 0

7 6 0 0.43 0.86 *

8 4 0 0.29 0.57 *

9 6 0 0.43 0.86 *

10 5 0 0.36 0.71 *

11 7 0 0.50 1 *

12 6 0 0.43 0.86 *

13 6 0 0.43 0.86 *

14 0 0 0 0

15 0 0 0 0

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13
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41 (p) (r)

1 6

RU RL p r

1 7 2 0.64 0.71 *

2 0 0 0 0

3 6 2 0.57 0.57 *

4 7 2 0.64 0.71 *

5 0 0 0 0

6 7 2 0.64 0.71 *

7 6 0 0.43 0.86 *

8 7 2 0.64 0.71 *

9 5 1 0.43 0.57 *

10 6 0 0.43 0.86 *

* (p) 0.2-0.8

(r) 0.2 1, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15
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42 (p) (r)

1 7

RU RL p r

1 0 0 0 0

2 0 0 0 0

3 7 4 0.79 0.43 *

4 6 4 0.71 0.29 *

5 6 4 0.71 0.29 *

6 6 4 0.71 0.29 *

7 0 0 0 0

8 5 3 0.57 0.29 *

9 0 0 0 0

10 7 4 0.79 0.43 *

11 7 3 0.71 0.57 *

12 6 3 0.64 0.43 *

13 0 0 0 0

14 7 4 0.79 0.43 *

15 0 0 0 0

16 0 0 0 0

17 0 0 0 0

18 6 0 0.43 0.86 *

19 7 4 0.79 0.43 *

20 5 3 0.57 0.29 *

* (p) 0.2-0.8

(r) 0.2 3, 4, 5, 6, 8, 10, 11, 12, 14, 18, 19 ,20
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43

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 0 1 1 0 0 0 1 0 1 1 1 1 1 1

2 1 0 0 1 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 0 0 1 1 1 1

4 1 0 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1 0 1 1 1

6 0 1 1 1 1 0 1 0 0 0 0 1 0 1

7 1 1 1 1 1 0 1 0 0 0 0 0 1 0

8 0 1 1 1 1 1 1 1 1 1 1 1 1 1

9 1 1 1 1 1 1 1 1 0 1 1 1 1 1

10 0 0 1 1 0 1 1 0 1 1 0 0 1 1

11 0 0 0 1 0 1 1 0 0 1 0 1 0 1

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 1 0 0 0 1 1

14 1 1 1 0 1 0 0 1 1 1 0 0 1 0

7

p 0.5 0.57 0.71 0.71 0.64 0.5 0.79 0.43 0.57 0.64 0.43 0.64 0.79 0.79

q 0.5 0.43 0.29 0.29 0.36 0.5 0.21 0.57 0.43 0.36 0.57 0.36 0.21 0.21

pq 0.25 0.24 0.2 0.2 0.23 0.25 0.17 0.24 0.24 0.23 0.24 0.23 0.17 0.17
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43 ( )

15 16 17 18 19 20 21 22 23 24 25 26 27 28

1 1 1 0 1 1 1 1 1 1 0 0 1 1 1

2 0 1 1 1 1 1 1 0 1 1 1 1 0 0

3 1 1 1 1 1 1 1 1 1 1 1 1 0 1

4 1 1 1 1 1 1 1 1 1 1 0 1 0 1

5 0 1 1 1 1 1 1 0 1 1 1 1 1 1

6 0 1 0 1 0 0 0 0 1 0 0 1 0 0

7 0 1 0 1 0 1 0 0 0 0 1 1 1 1

8 1 1 0 1 1 1 1 1 1 1 1 1 1 1

9 1 1 0 1 0 1 0 0 1 1 1 1 0 1

10 0 0 1 0 0 1 0 0 1 0 0 1 0 0

11 0 1 0 1 0 0 0 0 1 0 1 1 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 1 0 1 0 0 0 0 1 0 0 0 0 0

14 0 0 0 0 0 1 0 0 0 0 0 0 0 1

p 0.36 0.79 0.36 0.79 0.43 0.71 0.43 0.29 0.79 0.43 0.5 0.79 0.29 0.57

q 0.64 0.21 0.64 0.21 0.57 0.29 0.57 0.71 0.21 0.57 0.5 0.21 0.71 0.43

pq 0.23 0.17 0.23 0.17 0.24 0.2 0.24 0.2 0.17 0.24 0.25 0.17 0.2 0.24
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43 ( )

29 30 31 32 33 34 35 36 37 38 39 40 41 42

1 0 1 0 1 1 1 1 1 1 1 1 1 1 1

2 0 0 1 0 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 0 1

5 0 1 0 0 1 1 1 1 0 1 1 1 1 1

6 0 0 0 0 1 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 1 1 1 1 1 1 0 1 0 1 1 0

9 1 0 0 1 1 1 0 1 0 1 1 1 1 1

10 0 0 0 0 1 1 0 0 0 0 0 0 0 0

11 0 0 0 1 1 1 1 0 0 1 0 0 0 0

12 0 0 0 0 0 1 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 1 1 0 0 0 0 0 0 0 0

p 0.29 0.36 0.29 0.43 0.79 0.71 0.5 0.43 0.29 0.57 0.43 0.5 0.43 0.43

q 0.71 0.64 0.71 0.57 0.21 0.29 0.5 0.57 0.71 0.43 0.57 0.5 0.57 0.57

pq 0.2 0.23 0.2 0.24 0.17 0.2 0.25 0.24 0.2 0.24 0.24 0.25 0.24 0.24
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43 ( )

43 44 45 46 47 48 49 50 51 52 53 54 55 56

1 1 0 1 1 1 1 1 1 1 1 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 0 1 1 1 1 1 1 0 1 1 1

5 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 0 0 1 0 0 1 1 0 0 0 0 1

9 0 1 1 0 1 0 0 1 0 1 0 1 0 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p 0.43 0.43 0.43 0.21 0.5 0.36 0.36 0.5 0.43 0.43 0.29 0.43 0.36 0.5

q 0.57 0.57 0.57 0.79 0.5 0.64 0.64 0.5 0.57 0.57 0.71 0.57 0.64 0.5

pq 0.24 0.24 0.24 0.17 0.25 0.23 0.23 0.25 0.24 0.24 0.2 0.24 0.23 0.25
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43 ( )

57 58 59 60 61 62 63 64 65 66 67 68 69 70

1 1 1 1 1 1 1 0 1 1 0 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 0 0 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 0 1 1 1 1 0

6 0 0 0 0 0 0 0 0 0 0 1 1 1 1

7 0 0 0 0 0 0 0 0 0 0 0 1 1 1

8 0 0 1 1 1 1 1 1 0 1 1 1 1 1

9 1 1 1 1 1 1 1 1 1 1 1 1 1 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 1 1 0 1

12 0 0 0 0 0 0 0 0 0 0 1 1 1 0

13 0 0 1 1 1 1 0 1 1 0 1 0 0 1

14 0 0 1 1 1 1 0 1 0 0 0 0 1 0

p 0.43 0.43 0.64 0.57 0.64 0.64 0.43 0.64 0.43 0.43 0.79 0.71 0.71 0.71

q 0.57 0.57 0.36 0.43 0.36 0.36 0.57 0.36 0.57 0.57 0.21 0.29 0.29 0.29

pq 0.24 0.24 0.23 0.24 0.23 0.23 0.24 0.23 0.24 0.24 0.17 0.2 0.2 0.2
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43 ( )

71 72 73 74 75 76 77 78 X X2

1 1 1 1 1 1 1 1 1 65 4225

2 1 1 1 1 1 1 1 1 61 3721

3 1 1 1 1 1 1 1 1 75 5625

4 1 1 1 1 1 1 1 1 72 5184

5 0 1 1 0 1 1 1 0 66 4356

6 1 0 1 0 1 0 1 1 21 441

7 1 1 1 0 1 0 1 1 23 529

8 0 1 1 1 1 0 1 1 60 3600

9 1 1 1 1 1 1 1 0 60 3600

10 0 0 0 0 0 0 0 0 14 196

11 0 1 0 1 0 0 0 0 21 441

12 0 0 1 1 0 0 1 0 7 49

13 1 1 0 1 1 0 0 0 18 324

14 0 1 0 0 1 0 1 1 22 484

585 32775

p 0.57 0.79 0.71 0.64 0.79 0.43 0.79 0.57

q 0.43 0.21 0.29 0.36 0.21 0.57 0.21 0.43

pq 0.24 0.17 0.2 0.23 0.17 0.24 0.17 0.24 ∑pq = 17.19

S2 = 640.8 r = 0.98
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1.

( )

-

-

-

(interactive)

-

-

2.

( )

-

-

-

-
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3.  2

( )

-

-

-

-

4.

 (Action, Simulation, RPG, Puzzle, ) (

)

puzzle

challenge

5.

 ( )

5.1 2 3

5.2  ( , )

 5.3 Illustrate

5.4

 5.5

5.6

Street Fighter

SD Audition
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6.

2 (

)

Pre-test Post-test

5.  (

)

-

-

-

-

-

- – point & click drag & drop

- – point &

click

-   – point & click

- drag & drop
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23 (IOC)

1 2 3

 1 1 1 1 3 1

 2

1.

1 1 1 3 1

2.

 (  ,  ,  ,

 , )

1 1 1 3 1

3.  2 1 1 1 3 1

4.

2

1 1 1 3 1

5. 1 1 1 3 1

6 6 6 18 6

1 1 1 3 1
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24 (IOC)

1 2 3

 1 1 1 1 3 1

 2

1.

1 1 1 3 1

2.

(Action, Adventure,

Simulation, RPG, Puzzle, )

1 1 1 3 1

3. 1 1 1 3 1

3.1 1 1 1 3 1

3.2  (  , ) 1 1 1 3 1

3.3 1 1 1 3 1

3.4 1 1 1 3 1

3.5 1 1 1 3 1

4. 1 1 1 3 1

5. 1 1 1 3 1

11 11 11 33 11

1 1 1 3 1
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25 (IOC)

1 2 3

 1

(  ,  ,  ,  ,  ,  ,

)

1 1 1 3 1

2

1.

1.1  ( 1-10 ) 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

1.6 1 1 1 3 1

1.7 1 1 1 3 1

1.8 1 1 1 3 1

1.9 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1
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25 ( ) (IOC)

1 2 3

2.4 1 1 1 3 1

2.5 1 1 1 3 1

2.6 1 1 1 3 1

2.7 1 1 1 3 1

2.8 (Music)

(Sound Effect)

1 1 1 3 1

2.9 1 1 1 3 1

2.10 1 1 1 3 1

3.  (

)

3.1 1 1 1 3 1

3.2 1 1 1 3 1

3  (  ,

 ,

 , )

1 1 1 3 1

23 23 23 69 23

1 1 1 3 1
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26 (IOC)

1 2 3

 1

( , , , , , ,

)

1 1 1 3 1

 2

1.

1.1 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

1.6 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1

2.4 1 1 1 3 1
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26 (IOC)

( )

1 2 3

2.5 1 1 1 3 1

2.6 1 1 1 3 1

2.7 1 1 1 3 1

2.8 (Music)

(Sound Effect)

1 1 1 3 1

2.9 1 1 1 3 1

2.10 1 1 1 3 1

3.  ( )

3.1 1 1 1 3 1

3.2 1 1 1 3 1

3  (  ,

 ,

 , )

1 1 1 3 1

20 20 20 60 20

1 1 1 3 1
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27 (IOC)

1 2 3

1

1.

1.1 1 1 1 3 1

1.2 1 1 1 3 1

1.3 1 1 1 3 1

1.4 1 1 1 3 1

1.5 1 1 1 3 1

2.

2.1 1 1 1 3 1

2.2 1 1 1 3 1

2.3 1 1 1 3 1

2.4 1 1 1 3 1

2.5 1 1 1 3 1

2.6 1 1 1 3 1
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27 (IOC)  ( )

1 2 3

3.

3.1 1 1 1 3 1

3.2 1 1 1 3 1

4.

4.1

 1

1 1 1 3 1

4.2 1 1 1 3 1

4.3 1 1 1 3 1

4.4

 1

1 1 1 3 1

4.5

 1

1 1 1 3 1

5. 1 1 1 3 1

2  (

)

1 1 1 3 1

20 20 20 60 1

1 1 1 3 1
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28

1.

1 2 3

1.1  ( 1-10 ) 5 5 5 0 5

1.2 4 5 5 0.58 4.67

1.3 4 4 5 0.58 4.33

1.4 4 4 5 0.58 4.33

1.5 4 5 5 0.58 4.67

1.6 4 5 5 0.58 4.67

1.7 4 5 5 0.58 4.67

1.8 5 5 5 0 5

1.9 3 5 4 1 4

1.10 4 5 5 0.58 4.67

0.51 4.60
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29

2.

1 2 3

2.1 4 5 5 0.58 4.67

2.2 5 5 5 0 5

2.3 4 5 5 0.58 4.67

2.4 4 5 5 0.58 4.67

2.5 4 5 5 0.58 4.67

2.6 5 5 5 0 5

2.7 4 5 5 0.58 4.67

2.8 4 4 5 0.58 4.33

2.9 4 5 5 0.58 4.67

2.10 (Music)

 )Sound Effect (

3 4 5 1 4

0.51 4.64
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30

3.

1 2 3

3.

1

4 4 5 0.58 4.33

31

1.

1 2 3

1.1 5 5 5 0 5

1.2 5 5 5 0 5

1.3 5 5 5 0 5

1.4 4 4 4 0 4

1.5 5 5 5 0 5

1.6 5 4 5 0.58 4.67

0.10 4.78
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32

2.

1 2 3

2.1 5 5 5 0 5

2.2 5 4 5 0.58 4.67

2.3 4 5 5 0.58 4.67

2.4 5 4 4 0.58 4.33

2.5 5 4 5 0.58 4.67

2.6 5 5 4 0.58 4.67

2.7 5 5 5 0 5

2.8 5 4 4 0.58 4.33

2.9 (Music)

 )Sound Effect (

5 4 4 0.58 4.33

2.10 4 5 5 0.58 4.67

2.11 5 4 4 0.58 4.33

0.47 4.61
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33

3.  ( )

1 2 3

3.1 4 5 5 0.58 4.67

3.2 4 5 5 0.58 4.67

3.3 5 5 5 0 5

0.39 4.78

34

4.

1 2 3

4.

1

5 5 5 0 5
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35

Small Group  Tryout (1:3x3)

1

(12 )

2

(32 )

3

(34 ) (78 ) (78 )

E1/E2

1 11 16 33 60 60

2 11 27 32 70 69

3 10 22 32 64 59

4 12 32 32 76 77

5 11 28 32 71 70

6 11 29 32 72 74

7 12 29 32 73 73

8 11 27 32 70 70

9 10 20 30 60 63

11 25.56 31.89 68.44 68.33

87.75/87.61
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36 (p) (r)

1 1

RU RL p r

1 5 2 0.50 0.43 *

2 5 3 0.57 0.29 *

3 6 4 0.71 0.29 *

4 6 4 0.71 0.29 *

5 6 3 0.64 0.43 *

6 5 2 0.50 0.43 *

7 0 0 0 0

8 7 4 0.79 0.43 *

9 5 1 0.43 0.57 *

10 5 3 0.57 0.29 *

11 6 3 0.64 0.43 *

12 0 0 0 0

13 6 0 0.43 0.86 *

14 0 0 0 0

15 7 2 0.64 0.71 *

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 13, 15
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37 (p) (r)

1 2

RU RL p r

1 0 0 0 0

2 0 0 0 0

3 7 4 0.79 0.43 *

4 7 4 0.79 0.43 *

5 5 0 0.36 0.71 *

6 0 0 0 0

7 7 4 0.79 0.43 *

8 4 1 0.36 0.43 *

9 7 4 0.79 0.43 *

10 6 0 0.43 0.86 *

11 7 3 0.71 0.57 *

12 6 0 0.43 0.86 *

13 4 0 0.29 0.57 *

14 7 4 0.79 0.43 *

15 6 0 0.43 0.86 *

* (p) 0.2-0.8

(r) 0.2 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15
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38 (p) (r)

1 3

RU RL p r

1 5 2 0.50 0.43 *

2 7 4 0.79 0.43 *

3 3 1 0.29 0.29 *

4 6 2 0.57 0.57 *

5 4 0 0.29 0.57 *

6 5 0 0.36 0.71 *

7 4 0 0.29 0.57 *

8 5 1 0.43 0.57 *

9 7 4 0.79 0.43 *

10 6 4 0.71 0.29 *

* (p) 0.2-0.8

(r) 0.2



173

39 (p) (r)

1 4

RU RL p r

1 6 1 0.50 0.71 *

2 6 0 0.43 0.86 *

3 4 0 0.29 0.57 *

4 7 1 0.57 0.86 *

5 0 0 0 0

6 6 0 0.43 0.86 *

7 7 0 0.50 1 *

8 6 0 0.43 0.86 *

9 0 0 0 0

10 6 0 0.43 0.86 *

11 6 0 0.43 0.86 *

12 6 0 0.43 0.86 *

13 6 0 0.43 0.86 *

14 0 0 0 0

15 3 0 0.21 0.43 *

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 6, 7, 8, 10, 11, 12, 13, 15
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40 (p) (r)

1 5

RU RL p r

1 7 0 0.50 1 *

2 5 0 0.36 0.71 *

3 5 0 0.36 0.71 *

4 7 0 0.50 1 *

5 6 0 0.43 0.86 *

6 0 0 0 0

7 6 0 0.43 0.86 *

8 4 0 0.29 0.57 *

9 6 0 0.43 0.86 *

10 5 0 0.36 0.71 *

11 7 0 0.50 1 *

12 6 0 0.43 0.86 *

13 6 0 0.43 0.86 *

14 0 0 0 0

15 0 0 0 0

* (p) 0.2-0.8

(r) 0.2 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13
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41 (p) (r)

1 6

RU RL p r

1 7 2 0.64 0.71 *

2 0 0 0 0

3 6 2 0.57 0.57 *

4 7 2 0.64 0.71 *

5 0 0 0 0

6 7 2 0.64 0.71 *

7 6 0 0.43 0.86 *

8 7 2 0.64 0.71 *

9 5 1 0.43 0.57 *

10 6 0 0.43 0.86 *

* (p) 0.2-0.8

(r) 0.2 1, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15
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42 (p) (r)

1 7

RU RL p r

1 0 0 0 0

2 0 0 0 0

3 7 4 0.79 0.43 *

4 6 4 0.71 0.29 *

5 6 4 0.71 0.29 *

6 6 4 0.71 0.29 *

7 0 0 0 0

8 5 3 0.57 0.29 *

9 0 0 0 0

10 7 4 0.79 0.43 *

11 7 3 0.71 0.57 *

12 6 3 0.64 0.43 *

13 0 0 0 0

14 7 4 0.79 0.43 *

15 0 0 0 0

16 0 0 0 0

17 0 0 0 0

18 6 0 0.43 0.86 *

19 7 4 0.79 0.43 *

20 5 3 0.57 0.29 *

* (p) 0.2-0.8

(r) 0.2 3, 4, 5, 6, 8, 10, 11, 12, 14, 18, 19 ,20
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43

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 0 1 1 0 0 0 1 0 1 1 1 1 1 1

2 1 0 0 1 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 0 0 1 1 1 1

4 1 0 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1 0 1 1 1

6 0 1 1 1 1 0 1 0 0 0 0 1 0 1

7 1 1 1 1 1 0 1 0 0 0 0 0 1 0

8 0 1 1 1 1 1 1 1 1 1 1 1 1 1

9 1 1 1 1 1 1 1 1 0 1 1 1 1 1

10 0 0 1 1 0 1 1 0 1 1 0 0 1 1

11 0 0 0 1 0 1 1 0 0 1 0 1 0 1

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 1 0 0 0 1 1

14 1 1 1 0 1 0 0 1 1 1 0 0 1 0

7

p 0.5 0.57 0.71 0.71 0.64 0.5 0.79 0.43 0.57 0.64 0.43 0.64 0.79 0.79

q 0.5 0.43 0.29 0.29 0.36 0.5 0.21 0.57 0.43 0.36 0.57 0.36 0.21 0.21

pq 0.25 0.24 0.2 0.2 0.23 0.25 0.17 0.24 0.24 0.23 0.24 0.23 0.17 0.17
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43 ( )

15 16 17 18 19 20 21 22 23 24 25 26 27 28

1 1 1 0 1 1 1 1 1 1 0 0 1 1 1

2 0 1 1 1 1 1 1 0 1 1 1 1 0 0

3 1 1 1 1 1 1 1 1 1 1 1 1 0 1

4 1 1 1 1 1 1 1 1 1 1 0 1 0 1

5 0 1 1 1 1 1 1 0 1 1 1 1 1 1

6 0 1 0 1 0 0 0 0 1 0 0 1 0 0

7 0 1 0 1 0 1 0 0 0 0 1 1 1 1

8 1 1 0 1 1 1 1 1 1 1 1 1 1 1

9 1 1 0 1 0 1 0 0 1 1 1 1 0 1

10 0 0 1 0 0 1 0 0 1 0 0 1 0 0

11 0 1 0 1 0 0 0 0 1 0 1 1 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 1 0 1 0 0 0 0 1 0 0 0 0 0

14 0 0 0 0 0 1 0 0 0 0 0 0 0 1

p 0.36 0.79 0.36 0.79 0.43 0.71 0.43 0.29 0.79 0.43 0.5 0.79 0.29 0.57

q 0.64 0.21 0.64 0.21 0.57 0.29 0.57 0.71 0.21 0.57 0.5 0.21 0.71 0.43

pq 0.23 0.17 0.23 0.17 0.24 0.2 0.24 0.2 0.17 0.24 0.25 0.17 0.2 0.24
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43 ( )

29 30 31 32 33 34 35 36 37 38 39 40 41 42

1 0 1 0 1 1 1 1 1 1 1 1 1 1 1

2 0 0 1 0 1 0 1 0 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 0 1

5 0 1 0 0 1 1 1 1 0 1 1 1 1 1

6 0 0 0 0 1 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 1 1 1 1 1 1 0 1 0 1 1 0

9 1 0 0 1 1 1 0 1 0 1 1 1 1 1

10 0 0 0 0 1 1 0 0 0 0 0 0 0 0

11 0 0 0 1 1 1 1 0 0 1 0 0 0 0

12 0 0 0 0 0 1 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 1 1 0 0 0 0 0 0 0 0

p 0.29 0.36 0.29 0.43 0.79 0.71 0.5 0.43 0.29 0.57 0.43 0.5 0.43 0.43

q 0.71 0.64 0.71 0.57 0.21 0.29 0.5 0.57 0.71 0.43 0.57 0.5 0.57 0.57

pq 0.2 0.23 0.2 0.24 0.17 0.2 0.25 0.24 0.2 0.24 0.24 0.25 0.24 0.24
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43 ( )

43 44 45 46 47 48 49 50 51 52 53 54 55 56

1 1 0 1 1 1 1 1 1 1 1 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 0 1 1 1 1 1 1 0 1 1 1

5 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 1 1 0 0 1 0 0 1 1 0 0 0 0 1

9 0 1 1 0 1 0 0 1 0 1 0 1 0 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p 0.43 0.43 0.43 0.21 0.5 0.36 0.36 0.5 0.43 0.43 0.29 0.43 0.36 0.5

q 0.57 0.57 0.57 0.79 0.5 0.64 0.64 0.5 0.57 0.57 0.71 0.57 0.64 0.5

pq 0.24 0.24 0.24 0.17 0.25 0.23 0.23 0.25 0.24 0.24 0.2 0.24 0.23 0.25



181

43 ( )

57 58 59 60 61 62 63 64 65 66 67 68 69 70

1 1 1 1 1 1 1 0 1 1 0 1 1 1 1

2 1 1 1 0 1 1 1 1 1 1 1 0 0 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 0 1 1 1 1 0

6 0 0 0 0 0 0 0 0 0 0 1 1 1 1

7 0 0 0 0 0 0 0 0 0 0 0 1 1 1

8 0 0 1 1 1 1 1 1 0 1 1 1 1 1

9 1 1 1 1 1 1 1 1 1 1 1 1 1 1

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 1 1 0 1

12 0 0 0 0 0 0 0 0 0 0 1 1 1 0

13 0 0 1 1 1 1 0 1 1 0 1 0 0 1

14 0 0 1 1 1 1 0 1 0 0 0 0 1 0

p 0.43 0.43 0.64 0.57 0.64 0.64 0.43 0.64 0.43 0.43 0.79 0.71 0.71 0.71

q 0.57 0.57 0.36 0.43 0.36 0.36 0.57 0.36 0.57 0.57 0.21 0.29 0.29 0.29

pq 0.24 0.24 0.23 0.24 0.23 0.23 0.24 0.23 0.24 0.24 0.17 0.2 0.2 0.2
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43 ( )

71 72 73 74 75 76 77 78 X X2

1 1 1 1 1 1 1 1 1 65 4225

2 1 1 1 1 1 1 1 1 61 3721

3 1 1 1 1 1 1 1 1 75 5625

4 1 1 1 1 1 1 1 1 72 5184

5 0 1 1 0 1 1 1 0 66 4356

6 1 0 1 0 1 0 1 1 21 441

7 1 1 1 0 1 0 1 1 23 529

8 0 1 1 1 1 0 1 1 60 3600

9 1 1 1 1 1 1 1 0 60 3600

10 0 0 0 0 0 0 0 0 14 196

11 0 1 0 1 0 0 0 0 21 441

12 0 0 1 1 0 0 1 0 7 49

13 1 1 0 1 1 0 0 0 18 324

14 0 1 0 0 1 0 1 1 22 484

585 32775

p 0.57 0.79 0.71 0.64 0.79 0.43 0.79 0.57

q 0.43 0.21 0.29 0.36 0.21 0.57 0.21 0.43

pq 0.24 0.17 0.2 0.23 0.17 0.24 0.17 0.24 ∑pq = 17.19

S2 = 640.8 r = 0.98
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44

1 29 77

2 4 64

3 20 70

4 2 68

5 16 73

6 1 63

7 14 74

8 0 66

9 2 70

10 0 69

8.8 69.4

S.D. 10.24 4.43



185

45

1 20 74

2 27 73

3 2 58

4 16 70

5 1 59

6 14 70

7 1 70

8 4 69

9 0 66

10 0 72

8.50 68.10

S.D. 9.89 5.53
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46  2

1 77 74 -3

2 64 65 1

3 70 72 2

4 68 67 -1

5 73 74 1

6 63 62 -1

7 74 72 -2

8 66 66 0

9 70 66 -4

10 69 67 -2

69.40 68.50 0.80

S.D. 4.43 4.17 1.81
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47  2

1 74 74 0

2 73 65 -8

3 58 60 14

4 70 64 -3

5 59 60 15

6 70 66 -8

7 70 65 2

8 69 66 -3

9 66 63 0

10 72 70 -5

68.10 65.30 2.80

S.D. 5.53 4.24 3.16



 1
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1. 1-10

2. 12

3. 31

4. 6-6-6

5.  ) , (

6.

7.

[yī] 1

[èr] 2

[sān] 3

[sì] 4

[wǔ] 5

[liù] 6

[qī] 7

[bā] 8

[jiǔ] 9

[shí] 10



190

12

1 héng

2 shù

3 piě

4 nà

5 diǎn ,

6 zhé

7 tí

8 wān

9 gōu

10 xié

11 píng

12 zhí
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31

1 héng

2 shù

3 piě

4 nà

5 diǎn

6 tí

7 héng gōu

8 héng zhé

9 héng piě

10 héng zhé gōu

11 héng zhé tí

12 héng zhé wān

13 héng zhé wān gōu

14 héng zhé zhé piě

15 héng zhé zhé gōu
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16 héng zhé xié gōu

17 shù gōu

18 shù tí

19 shù zhé

20 shù wān

21 shù wān gōu

22 shù zhé zhé gōu

23 píng piě

24 zhí piě

25 piě zhé

26 piě diǎn

27 wān gōu

28 xié gōu

29 píng gōu

30 héng piě wān gōu

31 píng nà
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1.

2. -

3. -

4. -

5. - -

6.  1 2

7. 2 1

8. -

9. -

10. -
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 ( )

11.  1 2

12.  2 1

13. - -

14.

15. 2

16. 2

17. 2

18. 3

19. 3

20. 3
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1.

2.

3.

4.

5. -

1.

2.

3. - -

4. 2 - , -

5. 2 -

6. 3

7. 3

8. 3 -

9.
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1

1 [lì]
[nán]
[jiā]
[biān]
[dòng]

2 [nǚ]
[hǎo]
[rú]
[xìng]
[shǐ]
[lóu]

3 [kǒu]
[chī]
[tīng]
[chàng]
[hē]
[hòu]
[yòu]
[míng]
[qǐ]
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2

4 [gōng]
[zuǒ]
[gōng]
[hóng]
[jiāng]
[qiǎo]

5 [shí]
[fàn]

 [è]
[bǎo]

6 [huǒ]
[zāi]
[tǎn]
[dàn]
[chǎo]
[zhá]
[kǎo]
[dēng]
[diǎn]
[rè]
[zhǔ]
[shú]
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7 [shuǐ]
[tài]
[lǜ]
[bāo]
[quán]
[niào]
[tāng]
[hǎi]
[hé]
[hú]
[chí]
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3

8 [rén]
[quán]
[jīn]
[huì]
[duì]
[cóng]
[nǐ]
[tā]
[sù]
[shāng]

9 [yán]
[xìn]
[shì]
[tán]
[yǔ]
[shì]

10 [ròu]
[ròu]

[yǒu]
[dǔ]
[pàng]
[mò]
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11 [shí]
[fàn]
 [è]
[bǎo]

12 [xīn]
[wàng]
[nín]
[xiǎng]
[kuài]
[màn]
[qíng]
[máng]
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