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ABSTRACT
This study explored affective factors in learning English as a foreign language in a 3D
game-like virtual world, Quest Atlantis (QA). Through the use of communication tools
(e.g., chat, bulletin board, telegrams, and email), 3D avatars, and 2D webpage navigation tools in virtual space, nonnative English speakers (NNES) co-solved online contentrelated problem quests with native English speakers (NES). Students in the QA group
rated themselves higher than the non-QA group in self-efficacy toward advanced use
of English, attitude toward English, and self-efficacy toward e-communication. These
findings suggest that virtual worlds may provide a space for English language learners
(ELLs) in the United States and other countries to increase confidence and comfort and
to overcome cultural barriers for learning English.
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INTRODUCTION
This paper, based on data collected during a large-scale study using mixed methods, explores
affective factors in learning English as a foreign language in a 3D game-like virtual world,
Quest Atlantis (QA; http://QuestAtlantis.org). Quantitative research methods were used to
measure differences between the QA and non-QA groups on measures of (a) attitude and
self-efficacy toward English language learning, (b) English achievement test scores, and (c)
responses to English writing prompts.
A 2004 report by the American Educational Research Association stated that in the
United States 3.4 million children aged 5-17 do not speak English or do not speak it well
(Snow, 2004). The majority, 2.7 million, live in “linguistically isolated households” (p. 1).
Snow pointed out that most English language learners (ELLs) lag well behind classmates in
academic English including the ability to read, write, and engage in conversation about academic subjects. A similar need for students to learn English exists in mainland China. With
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rapid globalization and a leaning toward an increasingly information-driven economy, China
faces the need to cultivate citizens that can communicate in English and compete in the global
economy. The country now is redesigning its traditionally objectivist drill-and-kill schooling
systems to foster innovation and creativity. English is a required subject from elementary
school to college for most mainland Chinese students.
Unlike nonnative English speakers (NNESs) in the US, Chinese students in mainland
China do not have many opportunities to use English in authentic settings and generally
have low self-efficacy and poor attitudes toward English language learning. However, virtual
worlds, in which learners travel through virtual spaces to engage in collaborative learning with
native English speakers (NESs) and pick up language usage in naturalistic contexts, provide
a possibility for a less stressful and more enjoyable environment to use the English language
(Roed, 2003). We hypothesized that students’ attitude and self-efficacy toward language
learning would improve after they experienced QA.

BACKGROUND OF THE STUDY
Benefits of Exolingual Virtual Environments
Exolingual (between a native speaker and nonnative speaker) interactions have been shown
to have benefits for second language learning. Gardner (1985) reviewed studies conducted
by Desrochers and Gardner (as cited in Gardner, 1985) and Cziko and Lambert (as cited in
Gardner, 1985) on short-term face-to-face interaction with members of the target language
community, in this case a French community. Desrochers and Gardner found that the highcontact (frequent and interethnic) group expressed significantly more favorable attitudes
towards learning French and significantly less anxiety in using the language than a comparable
control group. However, Cziko and Lambert’s study showed no significant changes for either
the high-�����������������������������������������������������������������������������������
contact����������������������������������������������������������������������������
or the control group. Gardner (1985) ��������������������������������������
suggested�����������������������������
that this ������������������
nonsignificant result probably reflected dissatisfaction with having to complete a lengthy attitude battery a
second time in the pre-post research design. Gardner concluded that under these conditions
(short-term and face-to-face conditions) those experiencing frequent and presumably pleasant
contact expressed more favorable attitudes, indicating the possible positive effects of innerethnic contact for language training.
In addition to the literature that describes positive effects of immersion in the target language community, Roed (2003) suggested that virtual communities may constitute
a more relaxed and stress-free atmosphere than classrooms. The low level of inhibition and
social anxiety, in particular, could be advantageous in foreign language learning because it
might result in increased language production. In studies of socialization in a bilingual chat
room, mainland Chinese immigrants who spoke English as a second language were found
to exhibit increased sense of comfort, confidence, and fluency in spoken English as a result
of socialization (Lam, 2004, 2006). Exolingual environments may well have advantages for
language learning and attitude changes about language learning. Virtual worlds can create
an exolingual learning community for children who live in linguistically isolated households in
the United States as well as children who study English in other countries such as China and
Korea.

Self-Efficacy and Task Performance
The relationship between self-efficacy and task performance involves confidence and anticipation in accomplishing specific tasks. Social learning theorists see self-efficacy as influencing
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future effort, persistence, learning, and achievement (Bandura, 1977, 1982, 1989a; Schunk,
1989a, 1989b; Zimmerman, Bandura, & Martinez-Pons, 1992).
Perceived self-efficacy is defined as people’s beliefs about their capabilities to
produce designated levels of performance that exercise influence over events
that affect their lives. Self-efficacy beliefs determine how people feel, think,
motivate themselves and behave. Such beliefs produce these diverse effects
through four major processes. They include cognitive, motivational, affective
and selection processes. (Bandura, 1994, p. 71)
Bandura (1982, 1989a, 1989b, 1994) also posited that experience results in a general
anticipation by learners in the area of cause and effect. An individual’s beliefs about his/her
capabilities are situation-specific constructs. Strong positive self-efficacy beliefs are proactive in that they promote action. Although efficacy that is falsely too high can be detrimental,
higher student self-efficacy (academic efficacy) should generally lead to greater success,
which is supported by research (Chapman, Skinner, & Baltes, 1990; Pintrich & DeGroot, 1990;
Pintrich, Roeser, & DeGroot, 1994; Schunk, 1989a; Skinner, 1985). Schunk (1984, 1989b) applied self-efficacy as an academic construct in efforts to connect self-efficacy with academic
performance. He used instructional interventions designed to raise learners’ perceptions of
efficacy and corresponding performance on tasks. The study described here used chat and
asynchronous interactions in game-like virtual worlds to engage NNESs in language use, communicating with NESs, and writing quest responses in English in hopes of increasing their selfefficacy for English language use. Through “mastery experiences,” “vicarious experiences,”
“social persuasion,” and “positive emotional states,” the four major sources of self-efficacy
beliefs (Bandura, 1994, pp. 71-72) that a virtual immersive environment could provide, learners might be more likely to use and more comfortable using English in the future.
Virtual worlds afford users unique opportunities to interact with others through sight
and sound (Dede, 2004; Maher & Corbit, 2002) while still maintaining the capabilities of preceding technologies such as text-based chat and 2D webpage displays. Virtual 3D gaming environments establish complex situations in which English communication tools, manipulating
tools, and created artifacts are embedded. Kulikowich and Young (2001) suggested that such
complex learning environments can be educative by affording multiple opportunities to form
intentions and pick up information in service to goal-driven action through collaboration. Thus
we hypothesized the exolingual affordances of the virtual world, QA, might increase Chinese
students’ self-efficacy for using English.

METHOD
Research Design
A posttest only quasi-experimental design was employed for the study. The study involved a
total of 61 students at the seventh grade level in a typical middle school in mainland China.

Material
QA, an ActiveWorlds’ 3D educational metaverse with avatars designed for children ages 9-13,
was the learning environment for this study. QA allows users to travel to virtual lands where
they select educational activities (quests); talk with other users and mentors through chat,
telegrams, and emails; and build virtual personae (Barab, Thomas, Dodge, Carteaux, & Tu207
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zun, 2005). QA is different from other 3D virtual worlds in that it is designed with game-like
activities for children (e.g., a mythological back story), a point rewarding system (QA Lumins
and Cols), rich graphic object-oriented worlds, and themes of social responsibility, as well as
embedded educational quests and instructional affordances for teachers to give just-in-time
instructions (see Figure 1).
Figure 1
Avatars/Questers in QA 3D World

Educational quests are usually composed of three parts: a scenario based on the QA
back story (see back story in Appendix A), quest goals, and resources (see quest in Appendix
B). In order to gain Lumins and Cols, questers need to complete quests that are designed to
improve Atlantis in seven areas of social commitments. Gaining a certain amount of Lumins
grants questers more power (e.g., the ability to build). Such game reward systems can provide a strong motivation for questers to progress in questing.

Participants
Students from the Monkey King Middle School (MKMS), a pseudonym, participated in the
study. MKMS is typical of about 50 public middle schools in Changchun, China. The school
serves about 2,000 students from one of the four districts in the province, Chaoyang District, which is considered the educational district by Changchun citizens. A few landmarks in
Chaoyang District (e.g., two highly ranked universities, Northeast Normal University and Jilin
University, two of the largest computer technology development and shopping areas, and Jilin
Provincial Hospital) are indicative of the cultural, educational and higher-than-average technological development in this area of China. Sixty-one seventh grade students (the capacity of
the computer lab), 42 female and 19 male, were randomly selected from a pool of 100 volunteers from two classes, each of which had more than 50 students. Volunteers were randomly
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assigned to QA (n = 31) or non-QA group (n = 30), and each condition contained students
from both classes. Both groups attended their regular English classes during the study.

Classroom and Computer Lab Setting
The classrooms in MKMS were all the same size and shape. During the training period in
preparation for the study, the researcher observed several English classes. Most noticeable
were students sitting in chairs behind row after row of desks. In front of the rows of desks and
chairs were the teacher’s podium, a platform, and a blackboard. A computer and a TV monitor
were located in the front corner of the room across from the doorway.
Ms. Lin (pseudonym) was the English teacher for both classes. Most of the teachers
in the school had junior college diplomas, but Ms. Lin had a bachelor degree in law and was
planning to pursue a master’s degree in English education. Ms. Lin taught 45 minutes in each
of the two classes every morning. On the first day of observations, Ms. Lin came into the
classroom and put her textbook on the podium and an audiocassette in the tape recorder.
Then class began with reviews, questioning student’s knowledge covered the previous day,
having them read a vocabulary list, and checking their recitation of the text. She played the
audiocassette and had students listen to text with their books closed. She then asked questions regarding the text. Three to five students had their hands up and were ready to answer.
Most of the students sat there staring at the text in their now open books. She then played
the audiocassette again and asked more questions. Students then read together in a group
of four with the goal of picking up new and important phrases to learn and memorize. Ms. Lin
rarely used the chalkboard to aid instruction; most communication was mediated through oral
language.
The MKMS computer lab where QA took place had 60 desktop PCs. The lab setting was
the same as that of the classrooms, row after row of computers (see Figure 2). The control
center allowed the teacher to take over students’ screens for demonstration and modeling.
Once students were settled in the lab, it was hard for them to move around, except for those
who sat on the single aisle in the room.
Figure 2
Students Watching QA Legend Movie on Their First Day of QA
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Treatment and Control Conditions
The QA group (12 males and 19 females) participated online in QA during their study hall time
an average of 60 minutes once a week for 25 weeks during the 2004-2005 academic year.
Participants explored QA worlds on their own initiative, communicated with NESs, completed
quests (often assigned by the teacher) that were content driven, and occasionally collaborated by co-questing with their Australian partners.
The original goal of the intervention was to engage Chinese students in co-questing
synchronously with their Australian partners. However, the school schedules in China and
Australia were dramatically different, which created coordination difficulties in bringing participants into QA space to collaborate synchronously. The Chinese participants communicated
primarily with the Australians by using asynchronous tools (e.g., email, telegrams, and bulletin board postings). They talked about themselves and exchanged information about general
life in their countries. The Chinese students also chatted with students from Singapore, who
were in the same time zone and occasionally appeared in QA at the same time.
Another unexpected difficulty was the differing attitudes towards QA displayed by the
Chinese and Australian students. The Chinese students in general treated QA as academic
work, a rare opportunity that they would not otherwise have to use and practice English, and
to “play” in QA and eventually gain enough Cols to buy land and build. Therefore, they quested more seriously than the Australian students, who played in QA in an after school club. The
common complaint from the Chinese students were that “my co-questers didn’t answer my
telegram” and “my co-questers didn’t do their part of the quest, thus I cannot submit ours.”
The Chinese students’ serious goal of improving their English and the Australian students’ play
attitude caused complications in collaboration and in producing quality quests.
Drawing from the back story of QA, the council members in QA (four teachers in the
role of mythical characters for this study) acknowledged the logistic problems and tried their
best to come to QA themselves, encouraging their Australian, Singaporean, and American
students to come to QA from home at the time when Chinese students were having QA class
and to communicate with them through chat and 3D avatars in virtual space. As a result, Chinese participants chatted with NESs in various countries (Australia, Singapore, and the United
States) and the four council members. The topics in chat sessions were limited to greeting
and everyday school topics. Because of the scheduling difficulties of meeting online for coquesting for extended periods of time and other unexpected difficulties resulting from cultural
differences, the Chinese students spent most of the QA time doing quests alone. It is beyond
the scope of this article to discuss how to maximize quality and depth of synchronous chat in
virtual worlds, but Zheng, Young, Wagner, and Brewer (2009) look at the discourse of chat
resulting from in-depth co-questing in which the exolingual collaborative co-solving quest
problems were monitored by council members.
While the experimental group worked in QA, the control group (7 males and 23 females) used the same study hall time to study and prepare for tests, as well as complete their
homework in different subjects. Thus, except for the QA experience in the experimental group
and the study hall time in the control group, both groups received the same English instruction in school.
In May 2005, after a year’s intervention, all participants filled out an online Survey of
Attitude and Self-Efficacy toward English Language Learning consisting of close-ended questions on demographic information, Likert-scale items, and open-ended questions (see questionnaire in Appendix C ).
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Participants’ standardized English achievement test scores were also collected from
their final exam in the 2004 spring semester (before QA intervention), their final exam in
the 2005 spring semester (after QA intervention), and English essays from their final exam
in spring 2005. The English essay is one of the test items in a standard achievement test administered to all students in the school twice each semester. The writing prompt for this final
exam of Spring 2005 was “My Favorite Pet.”

ANALYSIS AND RESULTS
Five analyses were completed for the study. First, patterns of language and media use in and
outside of schools were summarized. Second, patterns of QA activities for the experimental
group were analyzed. Third, exploratory factor analysis and reliability tests were conducted
to establish constructs and construct reliability. Fourth, a multivariate analysis of variance
(MANOVA) was designed to determine whether there was a significant difference in selfefficacy toward advanced use of English, attitude toward English, and self-efficacy toward
e-communication based on the participants’ group status. Finally, a t test was conducted on
pre and post English Achievement Test total scores and Flesch-Kincaid Grade Level scores of
the student essays.

Patterns of Language and Media Use in and outside of School for Both Groups
Demographic data from the survey were analyzed to describe the patterns of language and
computer use in and outside of school for both the QA and Non-QA groups. Examination of
the results showed the following patterns.

Variables that had normal distribution in both groups
Questionnaire item 6: I use computers at school.
Questionnaire item 7: I use computers at home.
Questionnaire item 10: Besides homework, I speak English outside of school,
e.g. in English corner, after school English classes, or
somewhere else.
Questionnaire item 11: Besides homework, I read in English outside of school.
Questionnaire item 12: Besides homework, I write in English outside of school.
Questionnaire item 13: I chat in online English chat rooms.
The frequency of computer use at home is shown in Table 1. In the non-QA group,
52% of students used computers at home. In contrast, in the QA group, 83% of students used
computers at home. It was not possible to discern whether the computer use was directly associated with QA.
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Table 1
Hours of Computer Use at Home
Group
Non-QA

Computer use per week

Frequency

Percent

Cumulative percent

0

Not at all

13

48.1

48.1

1

Less than 1 hour

0

0

48.1

2

1-2 hrs

8

29.6

77.8

3

3-4 hrs

1

3.7

81.5

4

More than 5 hours

5

18.5

100.0

27

100.0

Total
QA

0

Not at all

5

17.2

17.2

1

Less than 1 hour

4

13.8

31.0

2

1-2 hrs

5

17.2

48.3

3

3-4 hrs

9

31.0

79.3

4

More than 5 hours

6

20.7

100.0

29

100.0

Total

Variables that were positively skewed in the control group
Item 17: I attend English classes outside of my school (Skewness = 2.51,
Kurtosis =.026)
The responses to item 17 was skewed for the non-QA group but normally distributed in the
QA group. As shown in Table 2, 44% of non-QA students attended English classes at least one
hour a week outside of school, while 69% of QA students attended English classes outside of
school.
Table 2
Hours Attending English Classes Outside of School
Group

Outside of school English
classes per week

Frequency

Percent

Cumulative percent

Non-QA

0

Not at all

15

55.6

55.6

1

1 hr

6

22.2

77.8

2

2 hrs

3

11.1

88.9

3

More than 3 hours

100.0

Total
QA

3

11.1

27

100.0

0

Not at all

9

31.0

31.0

1

1 hr

7

24.1

55.2

2

2 hrs

9

31.0

86.2

3

More than 3 hours

4

13.8

100.0

29

100.0

Total
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Table 3 summarizes English language activities outside of school. The locations where
QA and Non-QA groups engaged in language use were comparable except for online chat
rooms. It is difficult to discern whether students perceived that QA was an online chat room,
thus producing this result.
Table 3
English Language Use Outside of School
Non-QA (n = 27)

QA (n = 29)

English corners (in public parks)

51.9%

62.1%

After school English classes

48.1%

58.6%

7.4%

31.0%

Sending and receiving email

22.2%

27.6%

Instant messaging

11.1%

10.3%

Other

11.1%

24.1%

Chat rooms

Patterns of QA activities
In addition to using QA about 60 minutes a week in school, 72% of the QA students also engaged in different activities at home, and 59% did single questing at home (see Table 4).
Table 4
QA Home Activities
QA (n = 29)
Co-questing

13.8%

Chat

51.7%

Bulletin board

20.7%

Doing quests

58.6%

Travel in QA

58.6%

No QA at home

27.6%

Fifty-nine percent of the QA students did quests at home, and 52% chatted with people in
QA.
By the end of the year’s intervention, the total number of QA activities of the QA participants in school and at home consisted of 8,082 chats, 2,862 logins, 137 emails sent and
211 emails received, 183 lumins/points gained (from completing quests and engaging in QA
games and chats), and 46 quests completed.
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Table 5 shows the status of the quests and co-quests of the 31 QA participants.
Table 5
Quests and Co-quests of the QA Group
Quests

Saved

Pending

Revised

Completed

Total

All about Friends (1a)

0

3

11

12

26

Becoming an E-Pal (co-quest)

0

7

1

1

9

Bedroom

0

1

0

0

1

Bummer Breakers

0

1

2

0

3

Fish Kill (Q1): What’s the Cause?

0

2

0

0

2

Mega Mapping Fun!

0

1

0

1

2

OTAK Hub

0

0

0

1

1

Quest Atlantis Mission

0

3

19

10

32

Sharing The Taiga (Q1)

0

0

0

1

1

What A Novel Idea!

0

0

0

1

1

What is a Proverb?

0

0

1

1

2

Who Am I?

0

3

5

20

28

Total

0

21

39

48

108

Most students did single questing (not co-quests with NES partners), including the
main Quest Atlantis Mission, Who Am I, and All about Friends (1a). Becoming an E-pal was the
co-quest in which the Chinese students and the Australian students collaborated by exchanging notes in English. Because of the difficulty coordinating schedules mentioned earlier, there
were only nine pairs of questers who succeeded in co-questing. The product of the co-questing was a PowerPoint presentation that described their counterparts’ hobbies, interests, and
why they liked their buddies (see sample slides in Appendix D). The presentation templates
were provided to co-questers, and the content about their buddies was completed by using
the information they collected through the use of asynchronous tools.

Exploratory Factor Analysis and Reliability Test on the Survey Scale
An exploratory factor analysis (principal axis factoring) was performed on the interval-scaled
items in the questionnaire (items 18-38). The analysis produced a ��������������������������
three���������������������
-��������������������
factor��������������
solution, determined by eigenvalues greater than 1.0, variance, and scree plot. Items with loadings of
more than .40 were considered representative of that factor.
The results were interpreted, and items were selected based on the strength of their
unique contribution to the extracted factors. The sets of items representing each extracted
factor were treated as subscales and tested for their internal consistency (see Table 6). The
factor reliability alphas ranged from .81 to .86 indicating acceptable consistency.
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Table 6
Factors and Percentage of Variance Explained
Factors

Variance
Explained

Scale
Reliability

52.10%

.86

7.98%

.86

6.91%

.81

Self-efficacy toward advanced use of English (Advance)
19. I feel comfortable speaking English to native English
speakers (e.g., Americans, Australians, etc.).
22. I feel comfortable reading an English newspaper,
(e.g., China Daily).
31. I feel I am able to chat fluently in an English online
chat room.
32. I feel I can speak English fluently.
36. I feel I can creatively express opinions in English.
Attitude toward English (Fun)
24. I feel comfortable in expressing opinions in English.
25. I feel learning English is easy.
26. I am willing to communicate in English.
27. I feel learning English is fun.
28. I feel chatting in English is fun.
Self-efficacy toward e-communication (e-communication)
18. I feel comfortable chatting online in English.
20. I feel comfortable writing an email in English.
21. I feel comfortable reading an email in English.
Total

66.98%

Multivariate Analysis of Variance
A one-way MANOVA was conducted to determine the differences in self-efficacy and attitude
toward English language learning between the QA and non-QA groups. Descriptive statistics
containing means and standard deviations are shown in Table 7.
Table 7
Means (SD) of Experimental and Control Groups
Variables

QA Group

Non-QA Group

M (SD)

n

M (SD)

n

Self-efficacy toward advanced use of English

3.76(.61)

29

3.19(.94)

23

Attitude toward English

3.83(.43)

27

3.34(.86)

22

Self-efficacy toward e-communication

4.00(.67)

29

3.46(.94)

24
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Assumptions of a multivariate analysis of variance
In order to consider results of a MANOVA reliable, certain assumptions about the data set
upon which the analysis is based need to be assessed. The assumption that the dependent
measures be correlated theoretically and empirically was met as shown in Table 8 (Weinfurt,
2000).
Table 8
Correlations among Dependent Variables
Attitude toward
English
Self- efficacy toward Advanced Use of English
(n = 52)
Attitude toward English (n = 49)

.645

Self-efficacy toward
e-communication
.621
.694

Self-efficacy toward e-Communication
(n = 53)

1.000

The assumptions of MANOVA also require that the (a) observations are independent,
(b) dependent variables have a multivariate normal distribution in each group, and (c) variances and covariances among the dependent variables are equal across each group (Stevens,
1996). The first assumption was satisfied in that all students filled out the online survey individually proctored by the English teacher and the technology coordinator; thus, responses of
one student did not influence those of another.
Multivariate normality, the second assumption, is difficult to assess and to some extent
relies on an assessment of the univariate normality of the data (Mertler & Vannatta, 2001).
Reviews of previous research indicate that MANOVA is able to withstand moderate violations
of multivariate normality that result from skewness as opposed to platykurtic or flat distributions or outliers (Mertler & Vannatta, 2001; Stevens, 1996; Tabachnick & Fidell, 1996; Weinfurt, 2000). The multivariate normality of the dependent variables was examined using the
Shapiro-Wilk’s statistic, the skewness and kurtosis coefficients (statistic standard error < 2),
and visual examination of the histograms for each of the dependent variables of each group.
All three variables in the combined group showed negative coefficients, and two of the independent and dependent variable combinations were not normally distributed. Therefore, all
three variables that showed negative skew were transformed by converting to positive skew
((N+1)-score), using SQRT and LOG. In addition to the above transformation, the Attitude
toward English variable was further transformed to reciprocal (1/x) to stabilize the variance
(Stevens, 1996).
Assessment of the third assumption, dispersion of the variance and covariance of the
dependent variables across each group, was conducted by examining the statistical significance of Bartlett-Box’s (B-Box) F and Box’s M tests respectively. Results of the Bartlett-Box
test for homogeneity of variance (HOV) for all three dependent variables were assumed:
Advance, B-Box F (1,9067) = 1.25, p = .263; Fun, B-Box F (1,9067) = 1.17, p = .2276; e-communication, B-Box F (1,9067) = 1.97, p = .161; Homogeneity of the covariance was confirmed as
indicated by the significance of the multivariate Box M test (F(6, 21839) = 2.06, p = .054).
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Results of the multivariate analysis of variance
The transformed data were used to conduct the one-way MANOVA to determine whether
the intervention of QA had a different impact on students’ self-efficacy and attitude toward
English language learning. Significant differences were found in relation to whether students
participated in QA or not (Wilks = .85, F(3, 53) = 3.11, p = .034, partial eta-squared = .150,
power = .69). A modest 15% of the generalized variance in the three affective factors is accounted for by the main effects of QA intervention.
V

Univariate F tests were conducted on the three dependent variables as a follow-up test
to MANOVA. The Advance (F(1, 55) = 8.42, p = .005), Fun (F(1, 55) = 6.34, p = .015) and e-communication (F(1, 55) = 8.96, p = .004) variables were all significant indicating that there were
group differences in favor of the QA group on all three affective variables using a Bonferroni
adjustment to alpha of .017 to control for family-wise error.

t Test on Standardized English Achievement Test
A two-tailed independent sample t test was conducted on the pre English achievement test
(spring 2004), and the results showed that there was no statistical difference between the QA
and non-QA groups before the treatment began, t (58) = 1.53, p = .132.
Reliability was computed on achievement test items, and the Flesch-Kincaid Grade
Level scores were calculated on the English essay scores. A sample of 58 students’ standardized tests (Final Exam of Fall 2003 issued by the Changchun Bureau of Education, China) was
randomly selected at the pilot stage of the study. A subset of 85 dichotomous items from the
test was used to calculate the reliability. The results revealed .93 using Kuder-Richardson 20
technique.
The English essays on My Favorite Pet were transcribed in Word, and readability statistics including Flesch-Kincaid Grade Level scores were calculated using Microsoft Word. Each
readability score bases its rating on the average number of syllables per word and words per
sentence. The Flesch-Kincaid Grade Level score rates text on a U.S. school grade level. For
example, a score of 8.0 indicates an eighth grade reading level. Most popular magazines and
newspapers aim for a score of approximately 7.0 to 8.0.
A two-tailed independent sample t test with Bonferroni Adjustment to alpha of .025
for two comparisons was carried out. Means and standard deviations for the two dependent
variables are shown in Table 9. The t test was marginally statistically significant on the post
English Achievement test score, t(58) = 2.087, p = .041. The non-QA group achieved higher
scores on their posttest. The t test was not statistically significant on the Flesch-Kincaid Grade
Level score, t (56) = -.808, p = .422.
Table 9
Means (SD) of Experimental and Control Groups
Variables
Post English achievement test
Flesch-Kincaid Grade Level

QA group

Non-QA group

M (SD)

n

M (SD)

n

106.31 (6.04)

29

109.11 (4.27)

30

2.86 (1.31)

29

2.60 (1.04)

29
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DISCUSSION
The QA students expressed high confidence in their daily and advanced use of English and in
electronic communication. For example, the QA students felt comfortable speaking English
to NESs, reading an English newspaper, reading and writing an email, and chatting online in
English. Their comfort and confidence are critical to develop fluency in communication.
The QA students also developed a positive attitude toward English language learning.
They perceived the use of English in QA as fun and interesting in comparison to learning English in the classroom; many students expressed the feeling “In my classroom, learning English
is really boring, but in QA we can get lots of interesting English information.” The QA students
rated themselves higher than the non-QA students in perceptions that learning English is easy
and fun and that chatting in English is fun. They also reported an increase in their willingness
to communicate in English and in their comfort in expressing opinions in English.
These results are consistent with Lam’s (2004) study that showed that mainland Chinese immigrants exhibited an increased sense of comfort, confidence, and fluency in spoken
English as a result of socializing in an online chat room. The differences revealed between the
QA and non-QA groups support the assumption that game-like virtual worlds with designed
educational quests afford middle school students in China a chance to use English to communicate through chat, telegrams, and email, as well as completing content-related quests
that may be beneficial to both NNESs and their NES co-questers. NNESs gained experience
in chatting with NESs, writing for an authentic audience, and reflecting on their own writing,
all of which contributed to their positive attitudes. NESs may have gained a sense of cultural
awareness and differences that was revealed from completing a co-quest together, coordinating schedules with the Chinese students, and chatting about their school life (Zheng et al.,
2009).
The statistical results that the difference between the QA and non-QA groups on post
English essay test was marginally in favor of the non-QA group and that there was no difference on the Flesch-Kincaid Grade Level raises issues concerning the possible danger of
trade-offs between time spent on test preparation and time spent on online activities that may
sustain learning and enhance transfer of knowledge to situations beyond the classroom. Researchers and educators have described Chinese education as having a long history of producing students that are characterized by high scores with low application ability (Zhao, 2008).
China’s centralized standardized testing system places schooling before after-school activities
and students’ personal lives. It is not uncommon to meet students with amazingly high scores
who are unable to communicate in English. Grammar drills and vocabulary memorization are
the only methods that these students know to help them improve their English. Following the
Basic Education Reform launched in 1999, creativity, knowledge creation, and critical thinking became more valued by society; however, the long-rooted belief of high scores leading to
good universities and a better life will take a long time to change. In a way, the result that the
QA-group was marginally less favored in post essay scores and showed no difference on their
Flesch-Kincaid Grade Level are positive results when put next to the finding that the QA-group
expressed high confidence in advanced and daily use of English language activities and in
electronic communications. QA activities encouraged the students to use language creatively
and freely and made them willing to take the liberty of freeing themselves from prepared
memorized essays. Even though the scores of the QA students were not competitive with the
non-QA students, we believe their increased confidence and positive attitudes will make a difference in their future scores and in the application of knowledge in their daily lives.
Measurement of achievement is a reflection of past behavior, while the assessment
of self-efficacy and attitudes toward learning English indicate that the QA students might
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achieve more in the long term. At some point, students’ attitudes can cap their willingness to
continue their study of English. One possibility to explain the lower essay scores is that the
QA group might have become falsely overconfident in test-taking ability because they were
more relaxed and confident in their English; as a result they may not have spent as much
time as their counterparts in preparing for the test. In addition, what the test measures (e.g.,
grammar and vocabulary) was different from what they learned in QA (e.g., how to chat and
communicate with NESs). It may also be necessary to administer more communicative assessments as a dependent measure. It is possible that a blended environment of QA and didactic classroom instruction can best suit the needs of Chinese children learning English, but
the fact of study time for test preparation remains an issue. These results provide a caution
with respect to trading off short-term achievement goals for improved self-efficacy that helps
long-term engagement.

CONCLUSION
By providing a detailed description of school and classroom contexts where the study took
place, the overall picture of how English is taught in mainland Chinese classrooms provides an
opportunity to enhance learning with authentic tasks that require students to engage in critical thinking and self-reflection during asynchronous interaction with QA-related back stories
and quests, as well as synchronous avatar-based chat. In this study, QA represented a substantially different learning experience added to that of the classroom. QA provided a fictional
narrative (shown as an animated video), asked the students to help the citizens of Atlantis by
providing wisdom to rebuild the arch of Atlantis, and allowed each student to engage in avatar-based virtual space explorations and searches for information. This environment was rich
with English language usage, including virtual signs labeling various parts of the metaverse,
webpages, bulletin boards, chat channels, and private telegrams. By participating in goaldirected quest scenarios, the QA students practiced reading and writing in English in authentic
ways because their advice and personal stories were read and responded to by the council and
other QA questers. The informal chatting with the council members and other NESs they met
in the QA space also played an important role to enhance their attitudes.
Even though the research team encountered substantial difficulties coordinating collaboration at student, teacher, and technology coordinator levels, mainly in the MKMS and the
Australian school, it was worth the effort. ELLs from mainland China improved their attitude
toward and self-efficacy in English. The QA students realized the meaning of learning English
and set realistic goals to become better at communicating in English. As some commented,
“Speaking English very well, like a native speaker of English and can use it very well.” and
“I want to study better. I hope I can communicate with native speakers fluently and I can
use it like the native speakers in my life.” Perhaps as important, the QA experience gave the
Chinese students opportunities to make friends, express their opinions, and share their life
interests with real English-speaking people. Others commented, “In class we only talk to our
classmates and English teacher, but in QA we can talk to the real foreigners from Australia,
America and so on.” and “It’s more interesting. And it can help me make more friends and
even I can know more about the world. It has games, I like QA better.”
Hopefully, the students’ attitude change will transfer to their regular English classroom
where they can speak English all the time. However, as students said themselves, “Our English teacher always speak Chinese because some of the students can’t really understand it.
But in QA, we always chat in English.”
	���������������������������������������������������������������������������������������
This research has significance���������������������������������������������������������
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hance self-efficacy and attitudes toward English language learning. Such attitudes are associated with future behaviors and students with better attitudes today are more likely to persist
and continue to engage in English language learning. By looking at the effect of these affective factors, researchers can gain insight into developing computer-mediated communication
environments for ELLs. Equally important, the study of the affective factors resulting from
participating������������������������������������������������������������������������������������
in ��������������������������������������������������������������������������������
a ������������������������������������������������������������������������������
virtual ����������������������������������������������������������������������
world�����������������������������������������������������������������
is timely�������������������������������������������������������
, considering the current need to meet national and local testing requirements. The potential of virtual worlds to make ELLs more confident should
be explored further along with consistent monitoring of test preparation and performance
since virtual environments tend to reduce anxiety for language learners and present a bridge
to language use in the target language community. Clearly participating in virtual worlds enhances students’ self-efficacy and attitude toward English learning. The present findings for
Chinese ELLs may also apply to those 2.7 million American children who live in “linguistically
isolated����������������������������������������������������������������������������������
households�����������������������������������������������������������������������
”����������������������������������������������������������������������
���������������������������������������������������������������������
(Snow, 2004) by providing an after school exolingual virtual environment to increase their confidence and comfort and overcome cultural barriers to learning
English.
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APPENDIX A
QA Back Story: Legend and Mission
1. QA Legend
You may have heard of the mythical Atlantis a paradise, a perfect city, sunk beneath the
ocean, now but a legend. Yet, this Atlantis is not a legend to me—it is very real; it is my home.
I am Alim, an Atlantian, a citizen of the planet Atlantis, in a solar system much like your own,
yet millions of light years away.
Thousands of years ago, we came to your planet and created an outpost of sorts,
a colony—the city of Atlantis, as you call it. For reasons long forgotten in our history, we
abandoned this outpost and laws were passed forbidding us to visit the Earth again. Yet the
memory of your planet lives on, and we have wondered about your fate. Just as what you
know of Atlantis is based on myth, rather than fact—our knowledge of your planet has also
been lost.
The recent death of our Emperor Buta has opened many Atlantian’s eyes to the idea
that perhaps Atlantis is not the perfect society we thought it was. We felt that Atlantis made
wondrous advances and progress under Buta’s rule. We enjoyed the comfort and profits of
what we could produce, yet now we see that all of it has come with a cost. We have created
problems in our environment and gaps between the rich and poor of Atlantis. We have citizens
who seek to help themselves, not others. We suffer from ignorance and intolerance.
Buta’s children, Mara and Nakal, have taken his place as leaders of Atlantis yet they
are just as blind, if not more so than Buta was to the problems caused by greed and ignorance. In their effort to push progress at any cost, they destroyed the Ancient Arch of Wisdom
for fear that “old ideas” would impede their technological progress.
This great arch, which held the six keystones of wisdom, served as the gateway to the
Sacred Gardens, the hallowed ground where the Elders of Atlantis would anoint those who had
demonstrated their wisdom. Together, the six keystones contained the essence of Atlantis and
the people’s reverence for identity, community, and wisdom.
All that is now left of the Arch are its inscribed pieces. The knowledge of what each
means and how they fit together is lost. Without this knowledge, Atlantis is doomed and our
future is bleak. Clearly, something must be done.
I am part of a group of Atlantians who secretly met at the ancient temple in the Gunung mountains to form the Council. The mission of this newly formed Council is to seek out
new solutions to our planet’s problems, to gain greater understanding of other cultures, including your own, in the hopes that we might better ourselves in the process.
Although Mara and Nakal have forbidden it, our crisis has again inspired a renewed
interest in Earth. We want to know how has your planet changed in the past three thousand
years? How similar are we to each other? How different? How have you survived? How can
you help us deal with our problems? Mara and Nakal still enforce the old laws forbidding us
from visiting Earth so we have established the OTAK, a virtual environment, a matrix, that
serves as a technological portal through which we can communicate with you, the people of
Earth.
The OTAK holds a series of challenges called quests, designed to help restore the wisdom of Atlantis. By completing these quests, you can help us rebuild the Arch of Wisdom.
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Each member of the Council has been put in charge of a virtual world in the OTAK. Each world
is devoted to different elements of Atlantian wisdom. If Mara and Nakal knew of our plans,
they would surely destroy OTAK.
We challenge you to access the OTAK and join us in our quest. Hurry Questers, the
wisdom you share with Atlantis helps us help ourselves. We cannot do this alone. Please work
with the Council to save Atlantis and avoid what may be our common fate!

2. QA Mission: The Social Commitments and Shardflower
The mission of Quest Atlantis is to support children in developing their own sense of purpose
as individuals, as members of their communities, and as knowledgeable citizens of the world.
We care about supporting the development of healthy people, healthy communities, and a
healthy world with the goal of making the world a better place. The QA project will foster an
awareness of seven critical dimensions in order to actualize them in the lives of children:

Creative Expression - “I Create”
Diversity Affirmation - “Everyone Matters”
Personal Agency - “I Have Voice”
Social Responsibility - “We Can Make a
Difference”
Environmental Awareness - “Think Globally,
Act Locally”
Healthy Communities- “Live, Love, Grow”
Compassionate Wisdom - “Be Kind”
!

The Shardflower gives Questers the chance to see their progress relative to the seven
social commitments. Made from broken shards of the Arch, the Council discovered that this
Shardflower will illuminate differently based on the work and commitments of its holder.
Therefore, the Council has linked the Shardflower to the OTAK in order to share its powers
with those whose work is helping them on Atlantis. Unlike the earning of currency or simple
points, the accumulation of lumins represents a Quester’s advancement on a social commitment.
At threshold points in a Quester’s development and gaining of lumins, they will be
asked to counsel the Council through polls inspired by specific, urgent dilemmas on Atlantis.
This process of directly contributing to the work of the Council punctuates the process of “lumination” and is represented by the illumination of a shard on the Shardflower. The interior
petalshards represent the first degree of lumination on a social commitment. The exterior
leafshards represent a second degree, as Questers explore and work even further on a commitment. As pictured here, the Shardflower is representing a Quester who has luminated
twice on Diversity Affirmation and once on Healthy Communities, Compassionate Wisdom,
and Creative Expression. The circular, red “seeds” in the petalshards hold iconic representations of the social commitments. Clicking on these will link Questers to the social commitment
pages compiled by the Council and the QA Team.
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APPENDIX B
A Sample QA Quest
Who Am I
Village: All About Us Village
Lumins: 2
Cols: 2

Reviewed By:
Council

Social Commitment:
Personal Agency

While we are all Atlantians, we are each special in our own way. Some of us like chess, others
like sports or music, and some like all of these.
We want to know more about what makes people on Earth special. We want you to tell us who
you are by writing a poem. Lots of people on Atlantis like to write poems. In this poem you
have one rule: each line must start with “I am …” You can include lines about your hobbies,
movies, favorite food, etc..
See the sample poem below.
Your Goal(s):
• Brainstorm about your favorite things.
• Write a poem about yourself in which you start each line with “I am …”
• Be certain to include those favorite things that, in your poem, become part of who you
are (see Sample).
• Submit your poem to the Council through the OTAK.
Resources
Sample - My Personal “I Am From” Poem
I am basketball on a snowy driveway. I am fish sticks, crinkle-cut frozen French fries and frozen mixed vegetables. I am primarily white, upper-middle class neighborhoods and racially
diverse schools. I am Donkey Kong, Ms. Pac Man, Atari 2600 and sports video games. I am
football on Thanksgiving and New Year’s Day. I am “unity in diversity” and “speaking from
your own experience.” I am diversity, multicultural education, identity, introspection, selfreflection, and social action. I am Daffy Duck, Mr. Magoo, Hong Kong Phooey, Foghorn Leghorn, and other cartoons. I am Tae Kwon Do, basketball, the batting cages, a soccer family,
and the gym. I am a wonderful family, close and loving and incredibly supportive. I am films
based on true stories and documentaries. I am the History Channel, CNN, ESPN, BRAVO, and
Home Team Sports. I am a passion for educating and facilitating, personal development and
making connections.
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APPENDIX C
Survey of Attitude and Self-Efficacy toward English Language Learning
(online survey at http://www.education2.uconn.edu/epsy240/dzheng/ELL/survey/qaell.cfm)

Directions: All responses to the following items will be kept confidential. Please answer freely
and honestly.
I. Please read each of the following statements carefully. Then choose an appropriate answer.
Please note this is not a test and there is no right or wrong answer, please choose the one
that best describes you.
1. I am a girl

boy

2. I am in grade

.
.

a. Middle school grade 1
b. Middle school grade 2

c. Middle school grade 3
d. Middle school grade 4

3. My first name is:

my last name is:

4. My nationality is: Chinese ____, American ____, Australian ____, other ____
5. My favorite subjects are (Check all that apply.):
a. Math
g. Philosophy (politics)
b. English
h. Music
c. Chinese
i. Art (painting, drawing)
d. Biology
j. P.E. Physics
e. Physics
k. History
f. Geography
l. Other, please specify:____
6. I use computers at school:
a. 45 minutes a week
b. 90 minutes a week
c. More than 2 hours a week
7. I use computers at home:
a. Less than one hour a week
b. 1-2 hours a week

c. 2-3 hours a week
d. More than 3 hours a week

8. When I am working on the computer, I usually (Check all that applies.)
a. Surf on the internet.
e. Send and receive email.
b. Search information
f. Play games.
to create products for my
g. Watch DVD (movies/TV shows).
projects.
c. Do my homework using word
h. Other, please specify:_____.
processing software
d. Chat with my friends using
Instant Messenger.
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9. I use English outside of school (Check all that apply.)
_____ at English Corners.
after school English Classes.
_____ in Online Chat Rooms.
sending and receiving email.
_____ in Instant Messenger.
other places, please Specify: _____.
10. Besides homework, I speak English outside of school, e.g. in English corner, after school
English classes, or somewhere else.
Do not speak at all.
1- 2 hours a week
Less than an hour a week
More than 2 hours a week
11. Besides homework, I read in English outside of school
Do not read at all.
1- 2 hours a week
Less than an hour a week
More than 2 hours a week
12. Besides homework, I write in English outside of school
Do not write at all.
1- 2 hours a week
Less than an hour a week
More than 2 hours a week
13. I chat in online English Chat room
Not at all
Less than an hour a week

1- 2 hours a week
More than 2 hours a week

14. At home, I usually
do not use QA
chat with people in QA
do quests in QA

do co-quests in QA
post messages on B-Board in QA
travel to new places in QA

15. I do QA quests at home
Not at all
Less than an hour a week

1- 2 hours a week
More than 2 hours a week

16. I chat with people in QA at home
Not at all
Less than an hour a week

1- 2 hours a week
More than 2 hours a week

17. I attend English classes outside of my school
Not at all
1 hour a week

Two hours a week
2 than 3 hours a week
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Please read each of the following statements carefully. Then choose whether you:
1
2
3
4
5

=
=
=
=
=

strongly disagree with the statement
disagree with the statement
are not certain or undecided about the statement
agree with the statement
strongly agree with the statement

18. I feel comfortable chatting online in English.
我感觉用英语在线聊天很舒坦自然。
1
2
3
4
5
19. I feel comfortable speaking English to Native-English speakers e.g. Americans, Australians.
我感觉用英语与说英语的外国朋友交流很舒坦自然, 例如美国人， 澳大利亚人等。
1
2
3
4
5
20. I feel comfortable writing an email in English.
我感觉用英语写电子邮件很舒坦自然。
1
2
3
4
5
21. I feel comfortable reading an email in English.
我感觉读英语电子邮件很舒坦自然。
1
2
3
4
5
22. I feel comfortable reading an English newspaper, e.g. China Daily.
我感觉阅读英语报纸很舒坦自然，例如中国日报。
1
2
3
4
5
23. I feel comfortable writing an essay in English.
我感觉写英文短文很舒坦。
1
2
3
4
5
24. I am comfortable in expressing opinions in English.
我觉得我能很舒坦地用英语表达见解。
1
2
3
4
5
25. I feel learning English is easy.
我觉得学习英语很容易。
1
2
3
4
5
26. I am willing to communicate in English.
我愿意用学习英语与人交流。
1
2
3
4
5
27. I feel learning English is fun.
我觉得学习英语很有趣。
1
2
3
4
5
28. I feel chatting in English is fun.
我觉得用英语聊天很有趣。
1
2
3
4
5
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29. I find it easy to write an English essay.
我觉得写短文英语很容易。
1
2
3
4
5
30. I feel I can write a grammatically correct essay in English.
我觉得我能用正确的语法写短文。
1
2
3
4
5
31. I feel I am able to chat fluently in an English online chat room.
我觉得我能在英语在线聊天室流利地用英语聊天。
1
2
3
4
5
32. I feel I can speak English fluently.
我觉得我能流利地说英语。
1
2
3
4
5
33. I feel that I can use English in school.
我觉得我在学校能使用英语。
1
2
3
4
5
34. I feel I can use English outside of school.
我觉得我在校外能使用英语。
1
2
3
4
5
35. I feel I can express myself in English freely.
我觉得我能自由地用英语表达我自己。
1
2
3
4
5
36. I feel I can creatively express opinions in English.
我觉得我能创造性地用英语表达见解。
1
2
3
4
5
37. I feel QA gives me more chances to read, write, and use real English.
我觉得QA 给我更多的机会阅读， 写作和使用真正的英语。
1
2
3
4
5
38. I want to continue using QA.
我想继续使用 QA.
1
2
3
4
5

III. In this section, please share with us, as much as you can, your ideas about the following
questions. If you do not feel you can fully express yourself in English, please feel free to use
Chinese.
39. Do you think QA helped you learn English? If so, how?
你觉得QA 帮助你学习英语吗？如果是的话， 是怎样帮助的？
40. How could you help your classmates become more comfortable using English?
你怎样才能帮助你的同学更舒坦的使用英语？
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41. What goals have you set yourself in learning English?
你在英语学习方面为自己树立了什么样的目标？
42. How is QA different from your classroom for learning English?
		 QA与你的课堂英语学习有什么不同？
43. What have you learned from helping the Atlantians?
		 你从帮助Atlantians 的过程中学到了什么？

APPENDIX D
PowerPoint Sample Template for Becoming an E-Pal
Slide 1

My Buddy:Annette‛
‛s matthew
Buddy:Annette
Buddy:Annette‛s
By:

Slide 2

About my
buddy:Annette‛s matthew

Picture can go here

Slide 3
My buddy is special
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Slide 4
My buddy likes

Slide 5
My buddy is good at

Slide 6
I like my buddy because
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