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Evaluating the Effectiveness of the Global Kids’ Science through Second Life Curriculum
1. Introduction

Many studies report that students disengage from science during the middle school years (Ye et. al,
1998; Dede & Ketelhut, 2003; Schwarz & Gwekwerere, 2007). Therefore, educators and researchers have
looked for new ways to engage students in science, seeking to foster scientific thinking and abilities. The
Science through Second Life (StSL) curriculum is an innovative project that aims to create an engaging
learning environment for high school students through the use of the virtual world Second Life and other
applications in the larger Internet ecology. StSL was developed and prototyped by Global Kids Inc., a
non-profit organization, and was implemented by the Global Kids' Online Leadership Program (OLP) by
director Barry Joseph. This report summarizes the outcomes and issues of the StSL curriculum. It
concludes with recommendations on how the program can be improved.

Virtual worlds are becoming valuable educational tools among K-12 institutions. These worlds
provide students with rich immersive experiences in a multi-model environment. Learning experiences
within these worlds generally focus on explorations and active experiences that both engage students and
motivate them to explore new concepts.

2. Overview of the Project

The StSL project was implemented from January 30th through June 16th, 2008. StSL classes took
place five days a week in a ninth grade Global Science class in the High School for Global Citizenship in
Brooklyn, New York. As students learned a variety of digital literacy skills related to virtual worlds,
blogging, and online media production, they were taken through a nineteen week, interdisciplinary
curriculum, teaching life and physical sciences. The project aimed to build students' confidence in their
ability to "do science" by leveraging the constructivist and collaborative possibilities of virtual worlds.

More specifically, students learned science by investigating real life ecological problems through
virtual world simulations that use real life data. Students made observations, gathered and analyzed data,
drew conclusions, and proposed and created solutions to these problems. For instance, they were able to
explore the ecological ramifications of a virtual landfill, a virtual strip mine or an oil field. They also
explored and conducted experiments in the atmosphere, taking virtual samples of air at different altitudes
to better understand global warming.

At the end of each marking period, assessments were conducted to evaluate students' achievement
in the course. These assessments were usually through digital comic book projects in which students
reflected their learning by using images and text. In the beginning of the program, students learned the
basics of using a variety of digital media tools, such as Second Life (SL), blogging, digital comic creation,
and digital photo sharing, in relation to global and science issues. The later section of the program
focused explicitly on science learning, covering the following subject matters:

Unit 1 - Sustainability
Unit 2 - Solid Waste

Unit 3 - Fossil Fuels



Unit 4 - Green Solutions
Unit 5 - Student Final Projects

Students had various instructive support during class activities from the Global Science teacher,
Tracy Rebe, a student assistant, Allan Marshall, and from Kate Farrell, retained by Global Kids as a
virtual instructor in Second Life. Kate Farrell, located in Scotland, is also a Second Life expert and she
helped the classroom teacher who had no previous experience with Second Life or similar virtual
environments. Throughout the curriculum, Kate Farrell, or another instructor in SL environments,
connected to the class through Skype (software that allows users to make telephone calls over the
Internet) each day to help the teacher and the students with SL related issues.

One of the significant differences between the StSL curriculum and traditional science curriculums is
that StSL was not fully developed and handed to the teacher before the course started. On the contrary,
the curriculum was developed through an iterative process throughout the semester by two expert
curriculum developers, Cathy Arreguin and Elizabeth Wellman, who were retained for the project by
Global Kids. During the process, the curriculum developers spoke with the classroom teacher a few times
a week via e-mail or telephone and, from time to time, they joined the classes in Second Life. They
modified the activities based on the feedback they received from the teacher and what they observed
during the sessions.

3. Science Though Second Life Activities

Studies suggest that students will be engaged in a 3D virtual environment and the content being
studied if the learning activities have clear objectives and few distraction such as irrelevant tasks, objects,
or language (Barab et al., 2005). For students to be engaged in the process and procedures contained
within a virtual environment such as Second Life each task should flow seamlessly (Coffman and Klinger,
2007). Based on these principles, the curriculum developers designed the activities and the learning
environment in Second Life. Not all of the activities required students to be in Second Life; students often
did research outside of Second Life, watched videos on the Internet, or had classroom based discussion on
the given topics.

A regular class session usually started with a blog entry in response to the day’s motivation question,
which was projected for the class on a screen. The motivation questions were designed to make students
think about the course topics. For example, one of the motivation questions in the fossil fuels unit was:
“53% of our electricity comes from coal. How does coal become electricity?” Students made a prediction,
searched the Internet and wrote down their conclusion on the class blog. Students then took
approximately five minutes to create their blog entries, after which the teacher invited them to share their
answers with the class and provoked them to think further about the questions. This was a great way to
make students think about the day’s topic and share their ideas with others. The more these questions
related to the topic and connected to their daily lives, the more likely that they had answers to these
questions and the more the questions helped them with the topic.

After students completed the motivation question activity, they proceeded to the main activity. Most
of the activities in the StSL curriculum were inquiry-oriented and students usually worked on them in
groups. These inquiry-oriented activities were designed to enhance the learning experience and provide



meaning to the scientific concepts being explored. The main activities would take about 30-35 minutes,
and would conclude with a question whose answer would sum up the day’s core topic. After the
concluding question, the teacher would assign homework, which differed depending on the topic. For
example, the homework assignment might be an interpretation or summary of the day’s topic, or an
internet research project, which would be recorded in students’ notebooks, e-mailed to the teacher, or
turned into a poster presentation. Homework would not incorporate work in Second Life, since the
software requires high-end computers and the laptops at school are usually not available. The summary of
the sessions can be found in Appendix A.

4. Theoretical Background
a. Student Attitudes Toward Science and its Relationship with Student Achievement

Students’ attitudes are one of the key factors in learning science, and the learning process is important
in improving the attitudes of students (Tekbiyik & ipek, 2007). The development of positive attitudes
toward science can motivate student interest in science education and science-related careers (George,
20006).

Some studies show that computer assisted instruction (CAI) was more effective than the other
methods in increasing students’ interests in science lessons (Geban, Askar & Ozkan, 1992; Hounshell &
Hill, 1989), and during the teaching process, computer assisted applications aid the consolidation of
attitudes and the restructuring of knowledge by students themselves (Saka & Akdeniz, 2006).

In his analysis of science education, Lemke (1990) concludes that, ‘‘Science is presented as being a
difficult subject. When students fail to master it, they are encouraged to believe it is their own fault: they
are just not smart enough to be scientists’” (138). One of the goals of StSL project was to break this
stigma.

A recent longitudinal study by Tai et al., reported in Science (2006) indicates one outcome of
students’ attitudes. The researchers discovered a strong correlation between eighth grade students who
expected to have a career in science and those who eventually graduated with an undergraduate degree in
science. Therefore, unless we can convince students early on in their schooling that science is achievable
for them, we run the risk of perpetuating the idea that science is only for a very few elite students.

There has been some research done on the viability of virtual environments, similar to Second Life,
on the teaching and learning process. Dickey (2005) concluded that immersive worlds can have a
significant impact on the experiential learning process. In addition, Antonacci and Modaress (2005)
identified the educational possibilities of using virtual environments such as Second Life.

b. Multimodality

Although technologies are made available in schools, they are used differently (with different
intentions) and for different things than in students' daily life (Facer et al., 2001). Much of what students
do in schools can be called mundane (Jewit, 2005). However, incorporating multimodal resources of new
technologies into curricula can encourage students to be more creative and give them opportunities and
freedom to express themselves and engage them in the learning process, therefore promoting learning
with these technologies. The potential of learning in 3D virtual spaces harnesses the strength of other
digital media tools and brings them together in an embodied way. Once the technologies and learning



processes are embodied, youth can collaborate with each other. In this way it is different from working on
a shared Google document, where there is no sense of place.

Within online communities, students can employ alternate personas, or “avatars,” to represent
themselves. Many have discussed the importance of online identities and character developments in video
games for the development and exploration of real selves (Turkle, 1995; Thomas 2007; Gee 2003). In the
classroom, avatar-building provides educators a concrete representation of the abstractions of how
students “see themselves” or want to protect themselves in these virtual environment (McCue, 2008).

Steinkuehler (2005) and Thomas (2007) examine the potential of online games and online
environments from the standpoint of literacy. Text in games, in virtual words or in digital spaces is a form
of literacy, and so is writing about gaming activity and in-world stories in papers or poems.

5. Methodology

The StSL project collected both quantitative and qualitative data from 19 students (10 female, 9
male) in a freshmen science class at the High School of Global Citizenship in NYC during the spring
2008 semester. Data collection included pre- and post-surveys of students, semi-structured interviews
with teachers and students, classroom observations throughout the semester, postings on a project blog,
data collected from students’ laptops, and student attendance rates and grades provided by the classroom
teacher. The surveys and semi-structured interviews were designed to capture potential changes in student
thinking and attitudes about science, technology, engineering and math (STEM) related careers as well as
to understand their attitudes towards using a technology-rich curriculum to learn science. An additional
survey was conducted to measure changes in students’ digital literacy skills.

6. Data Analysis and Findings
6.1. Key Findings

1. Students’ attitudes towards science-related careers changed positively with the StSL
curriculum.

2. Students’ self-efficacy and self-confidence in their abilities to do science-related work
increased.

3. Compared to the traditional science curriculum, the number of students reporting being

overwhelmed by science class fell by 50%.

40 minutes of class time was not enough for the range of activities on many occasions.

Students’ low literacy skills played a major role in shaping the curriculum activities.

Low achieving students’ grades improved significantly compared to the previous semester.

NV e

Students’ collective intelligence skills improved throughout the semester. More students

reported that they felt more comfortable working with others to get something done using

digital media in the post survey.

8. Analysis of blog entries revealed that students made an average of 47 blog entries during the
semester.

9. On average, students took 35 snapshots in SL and uploaded 10 of those snapshots to the

project Flickr account throughout the semester to share with others.



10. Students’ confidence in the effectiveness of blogging, doing Comic Life projects, and using
SL for science learning increased throughout the semester.

11. The web addresses visited by students in the last two weeks were analyzed to reveal that
students visited an average of 111.36 websites and used search engines Google, Yahoo and
Ask.com extensively, averaging 36.75 times in these two weeks.

12. Male students visited course-related websites such as science websites and sites related to SL,
etc. significantly more than female students did (t = 1.209, p< 0.005).

13. Students used instant messaging frequently. IM logs of a random month were analyzed. On
average, each student communicated with 4 other people and had 43.27 entries in that month.
While 90% of message content is about students’ everyday life, the rest is about SL, such as
asking how to do things or discussing the activity of that session.

14. All students reported that they enjoyed having a customizable avatar in SL.

15. Female students took significantly more snapshots (n=31.1) with their avatar in the pictures
than male students did, which was 17.4 in average (t = 2.957, p<0.05).

a. Student attitudes towards science

Analysis of the collected data revealed that more students considered having a STEM related
career after participating in the StSL curriculum. Furthermore, many students reported having a better
understanding of how scientists think and work as evidenced by student surveys. A major component of
the curriculum was collaborative scientific activities conducted in the Second Life environment. This
evaluation shows that these activities supported student understanding of how scientific investigations are
conducted. The activities also increased students’ positive attitudes towards science and STEM related
careers.

Further analysis revealed that students’ interest in studying science increased with the StSL
curriculum. In the post-survey, 14 of the students reported that their interest in science became greater
during the spring semester. The rest said their interest stayed at the same level, but they had more fun this
semester and they felt they learned more than they did in the previous semester. The real life connections
and scientific role-playing were helpful in changing students’ assumptions about classroom science being
useless outside of school. For example, after the intervention, 15 students reported a much better
understanding of how scientists think and work through problems. Students attributed this change to the
role-playing activities possible in Second Life.

When asked about their reactions to the StSL curriculum, all students expressed positive attitudes.
Moreover, students wanted to use more of this type of instruction, especially in other difficult subjects,
such as math. This provides evidence that curricula based on SL might make difficult classes more
enjoyable.

b. Challenges

i. Time Limit



On the other hand, 40 minutes of class time was not enough to complete all planned activities.
Both the teachers and the students said that students did not have enough time to practice their newly-
learned skills. They also reported limited time to work on science projects. This lack of time often
frustrated students and affected their attitudes towards the science class. One of the reasons students felt
this way was because almost six weeks of the semester was devoted to preliminary SL training. This
training period limited the amount of time students could had for more science related activities. In
hindsight, it seems a number of skills might have been picked up throughout the semester or learned as
needed. In the post-survey, approximately 50% of students pointed out that it would have been better if
they had started the science curriculum right away. This finding will surely alter future studies. A follow-
up investigation can consider what the optimal amounts of time for SL activities are and the relationship
between the time students spend on these activities and the associated learning outcomes.

ii. Gender Differences

Female students reported having more difficulty getting used to the fast-paced learning activities.
At times the female students expressed frustration when they could not finish a given task. During
interviews, some female students said they were used to lectures and copying notes from the board—a
more structured activity. The StSL curriculum, in contrast, presented a number of unstructured learning
activities. This caused many female students to report difficulty using Second Life as a learning
environment as they sometimes could not figure out what to do. Despite the fact that online help was
available, many students said they needed more teacher/assistant guidance in the class to help them with
their projects.

ili. Adaptability of the Curriculum

The flexibility of the StSL curriculum proved to be critical to its success. The classroom teacher
implementing the StSL curriculum was able to tailor activities to meet her students’ needs. Her
understanding of her students’ cognitive potential, developmental level, and individual learning styles, not
to mention her technological savvy, facilitated this process. These findings emphasize the importance of
curricular activities that offer alternatives for advanced students as well as low-performing students.
Fortunately, the StSL curriculum consists of a number of flexible activities that can be simplified or
expanded as needed. The fact that these activities took place in the virtual world did not affect the
teacher’s ability to individualize the activities. This flexibility was due, in part, to the open-endedness of
the Second Life world. It proved useful in engaging students in the science projects. It also cultivated
their creativity to work on projects and provided them with tools to express their interests and identities.
This flexibility was especially useful for supporting low-achieving male students who were interested in
computers, as well as familiar with computer games.

iv. Students’ Literacy Skills

Students’ low literacy skills were recognized during the first unit of the curriculum and subsequent
activities were reviewed and changed by the developers to make them more student-friendly. For example,
developers used check boxes or charts to give directions about how to complete activities instead of a
paragraph of description. Also, they used more diagrams in Second Life instead of pure text. Therefore, if



the curriculum is designed for a specific classroom, the designers should be aware of the literacy level of
the students. If it is designed to be used in various classes, it should have alternate versions; one with
more text and one with more graphics. Therefore, the teacher can choose whichever version is most
suitable for the students’ literacy levels.

v. Distraction

While the StSL curriculum provided students with various tools, it also proved distracting at times.
Group work was one of the requirements for the Second Life activities. Although some students were
very excited about these group activities, they got side tracked from time to time. For example, during the
first unit, students were supposed to make their SL houses more sustainable. Instead, two of the members
of a group turned their basic house into a triplex and decorated it with fancy furniture. Although that
showed that they were creative and the activity got them involved, they were not focusing on the
scientific part of the activity. However, they took a snapshot of their house and put it on Flickr to share
their creation with others.

Some students were very interested in improving their SL skills such as building and/or customizing
their avatars. These interests distracted them from the academic aspects of various activities. One solution
to this problem might be to provide students with lab hours so that they can spend time working in SL
outside of class time. Also, a teacher and course assistant are necessary to monitor students during the
curricular activities to make sure they are on task.

¢. Grades and Attendance

Grades and attendance were other measures that indicated the students’ changes in attitudes
towards science. Overall, no significant difference was found between the students’ grades in the fall
semester and the spring semester. In the fall, students learned with the traditional teacher-designed
science curriculum. In the spring, students learned with the StSL curriculum. The fact that no significant
difference was found in student grades and attendance between these two semesters provides evidence
that the StSL curriculum is as effective as traditional, teacher-designed science curricula on these two
measures.

There were other areas, however, where the StSL curriculum proved to be quite effective. For
example, low achieving students did significantly better academically with the StSL curriculum. More
specifically, their grades increased 5.6 points on average in the spring semester. The curriculum seemed
to motivate these students, keeping them focused throughout the semester. One student, who was
suspended from school for 3 days due to behavioral issues, even logged-in to Second Life from home
during class time to work with his classmates. This student woke up each day by 8:30am to attend his
class virtually, which was only possible due to the use of Second Life.

Although the final projects were engaging and provided students a way to reflect on what they
learned, the number of homework assignments was much lower than in the previous semester. Grades
might have been affected by the smaller number of homework assignments. If a student could not
complete one or two homework assignments, this dramatically affected his or her grade. In future
research we might learn more by controlling the number of homework assignments given to students.



In terms of attendance, female students’ attendance rates dropped while male students’ attendance
rates increased. These numbers were not significant and there was no evidence that the StSL curriculum
influenced absence. Lateness, on the other hand, improved significantly in the spring semester. During the
interviews, many students pointed out the necessity of being on time to the classes. When students were
late, they felt that they fell behind in the StSL activities. This provides some preliminary evidence that
virtual world activities may promote engagement and reduce tardiness.

d. Self-Efficacy and Self-Confidence

Students’ self-efficacy and self-confidence in their abilities to do science-related work increased
after participating in the StSL curriculum. The curriculum activities demonstrated to students that they
could potentially be scientists and this resulted in increased self-confidence. One of the female students
commented on her blog “...One thing I learned about science in Second Life is that science is really not
that hard. I always thought, "I can't do this," but now I have learned so much. I learned about
sustainability and how I can help to make our earth better. I never knew I was this smart....” Compared
to the traditional science curriculum, the number of students reporting being overwhelmed by science
class fell by 50%. Furthermore, 15 of the students reported feeling more comfortable answering questions
about global science topics.

e. Students’ Digital Literacy Skills

The power of other digital media tools is not lost by using 3D virtual worlds. On the contrary,
other digital media can be incorporated in these 3D spaces and can be used alongside them. This type of
learning environment gives students many opportunities, such as communicating with others, being
responsible for what they do, encouraging them to be creative citizens, or giving students opportunities to
project or construct their identities through their productions and explorations in 3D multi-user virtual
worlds. These are some of the opportunities that enable users’ movement across digital geographies.

As noted earlier, while learning with the StSL curriculum, students not only worked in Second
Life, but conducted other science-related activities using technology. For example, students experimented
with Comic Life and Google Earth, and other social media, such as blogs and Flickr. These activities were
designed to improve students’ digital literacy skills. Analysis of blog entries revealed that students made
an average of 47 blog entries during the semester. On average, students took 35 snapshots in SL and
uploaded 10 of those snapshots on the project Flickr account throughout the semester to share with others.
Comic Life projects proved to be a very strong way to reflect what students learned and gave them
freedom to express themselves with their work. Many students told narratives using their avatars as
narrators or as actors in their stories. These activities increased student confidence in using computers
both for structured curricular activities and for self-initiated ones. Students’ collective intelligence skills
also improved throughout the semester. More students reported that they felt more comfortable working
with others to get something done using digital media in the post-survey. Female students especially
gained confidence in this area. Many students expressed satisfaction about learning computer skills that
they could use in their everyday life.

One digital literacy skill that was emphasized and related to the science curriculum was the
notion of reliable information. Students learned that not all information on the Internet is reliable, and that
a good scientist uses multiple sources to ensure accuracy. Students used different websites to compare the



information they found. For example, one of the male students did 64 individual searches on 4 different
search engines while he was working on his final project.

Students reported that they had minimal or no difficulty learning basic SL skills such as
communicating with other virtual users and using notecards. Female students reported that learning
virtual world building skills was the most difficult aspect of SL. Female students also reported frustration
when experiencing “lag” (reduced frame rates) in SL. Although building objects in SL is a difficult task,
even for adults, it constitutes a constructive challenge for students. It engages them in a process with
tangible (although virtual) results, a process many students enjoyed.

7. More about digital tools in StSL

Although many students had computers at home, this was the first time they used a computer for a course
at school. Interviews revealed that being the only students at the school using laptops for a class gave
them a sense of novelty. Below is a more detailed analysis of how different digital tools and software
products were used by the students.

a. Second Life

Second Life (SL) (Linden Labs, 2007) is an avatar-based 3D online virtual world where avatars are
the symbolic embodiment of the users in the virtual world. Users can take advantage of editing tools,
gestures, facial expressions, clothing, and other symbols, to create their original avatars so as to define
their identities through their avatars.

SL enabled students to “be” in multiple digital spaces, although physically they were in the classroom.
Teen Second Life (TSL), for students between age 13 and 18, was used for the project, so students were
restricted to visiting places in TSL. Although this limited their possibilities, they spent most of the time at
their project’s sites for scientific activities. Each unit had its own unique environment which was set up
by curriculum developers prior to the beginning of a unit.

While learning with StSL, students conducted scientific inquiries in groups in SL and played the role
of scientist (such as observer, recorder, and analyst) through their avatars. The hypothesis was that if
students identify themselves with their avatars, they can start seeing the possibility of being scientists and
understand how scientists think and work. All students said that having an avatar was lots of fun in SL,
and all but 2 said that having avatars helped their science learning in this semester. Most of the activities
in SL, especially the ones that required students to do inquiries, were group activities. In the post-survey,
11 students said that they feel more comfortable working with others to get something done using digital
media while only 7 said so in the pre-interview.

At the end of the semester, one of the things students realized was that they not only can meet with
people from all over the world in SL, but they can also be introduced to other cultures and other counties
in this virtual environment. For example, in the unit on Solid Waste, students did scientific explorations in
Naples, which was virtually mimicked in SL, and throughout the semester many students had the chance
to chat with teens from other countries in Teen SL.

On some occasions, SL. was a bridge between the students’ homes and school. For example, as
mentioned earlier, when the student was suspended from school, he chose to wake up early and met with
his classmates in Second Life to complete the day’s in-world activity although he wouldn’t be at school
with his peers. He was able to work with his group members even though he was not in the classroom.



Sometimes students expressed their confusion about projects. For example, one of the female students
had difficulty making sense of why they needed to import pictures into SL for their final projects while
they could instead just present it in the class. However, she was reminded that when her project was in SL,
anybody in SL could visit the project island and see her project.

SL was selected as the most influential media in students’ science learning. Among the ways students
thought SL helped them learn were that they were kept focused and never got bored, they met with other
people in SL, they did many things that couldn’t be done in their classroom and they learned and
experienced more.

b. Blogging

SL provided students with ways to perform actions in other digital spaces. One of these digital spaces
is blogs. The curriculum had its own blog, and a regular class session started with a warm-up blog entry
in response to that day’s motivational question, such as “How many ways can you think of to
communicate the information you have learned to others?” The activity had two purposes: first, to get
students thinking about the day’s topic; second, to give the students responsibility for their thoughts on a
public website. Many students had problems with blogging both because it was a new concept for them
and because of their low literacy skills.

During the pre-interview some students expressed that they found blogs unnecessary since they could
write in their notebooks and the teacher could read it. However, this perspective changed by the end of the
semester. In the post-survey, 12 students reported that blogging helped their science learning and it was
also fun; 5 of them said that blogging helped them to learn science moderately or to a large extent but it
wasn’t fun at all. Moreover, after being introduced to blogging in StSL curriculum, some students said
that they started creating blog entries or started writing on forums about their personal interests such as
entertainment, fashion, video games, and basketball.

c¢. Comic Life

Comics have some great uses in the classroom and in a variety of curricula (Tacker, 2007). In the
class, students used the Comic Life (CL) software (plasqg, 2008) to create their projects by using images
they found on the Internet, screenshots they took in SL, occasional pictures of themselves, and text. Using
CL facilitated student participation in assignments that traditionally would have been written assignments
with little to no imagination included. Thanks to the intuitive interface of CL, all students said it was easy
to learn how to use the software. When asked if doing their projects with CL helped their learning of
science and if so to what extent, all students said that it helped somewhat or a lot, and 18 said doing the
projects was a lot of fun. Only one student said it was difficult to do projects with CL, but it helped with
his science learning.

d. Instant Messaging (IM) and Search Engines

Having Internet access during the class sessions enabled students to send IMs either via the built-in
SL IM tool or other IM tools such as Yahoo! Messenger. Throughout the semester, every student used IM
during the class.

Regarding using IM in the class, one of the students said “...being able to talk to others through IM is
an advantage because I don’t need to get up and walk in the class...it makes it easy to work in pairs in
SL.”



Students used search engines while doing their projects, as well as for their personal interests.
However, one of the major problems with the World Wide Web is to find reliable information.
Throughout the curriculum, students learned how to find out if the information is reliable or not with
different activities. In the Solid Waste unit, students compared the news about Naples on various websites
on the Internet and the information provided in virtual Naples in SL, and decided what to believe. Below
is a blog entry by one of the students in the class:

“...l am using the evidence I got from multiple web sites to put together my project. Not only did 1
use one web site to get my information I used different ones to verify the credibility of the

bl

information...”
8. Students’ Other Multimodal Explorations

Taking snapshots (screenshots) was one of the students' favorite activities. They took snapshots both
for their projects and for their own interests. These snapshots enabled students to carry their experiences
across digital spaces by putting them on the Flickr website, by using them for Comic Life projects, or by
just showing them to their classmates. Therefore, what they did, saw, and experienced in SL while
learning with StSL didn’t stay in the classroom, but was shared with others.

Using comics to do their science projects allowed students to not only produce their projects in a
different way than they would in a traditional science classroom, but it also allowed them to create
narratives by importing stories and pictures from SL environments and combine these with scientific
knowledge in a creative way. Some students created even more comics than they were required to
throughout the semester. They created comics by producing the narratives, using their own pictures taken
with the built-in laptop cameras, as well as downloading pictures from the Internet and using snapshots
from SL. They frequently used their avatars as narrators in their comics. Therefore, CL projects helped
students to use their creativity, gave them tools for text production, and made the project creation process
more engaging to students. This is also supported by the findings of Kimber and Wyatt-Smith (2006) who
argue that when students participate in design they become more engaged than other students in similar
studies.

All students reported that they enjoyed having a customizable avatar in SL. As soon as they learned
how to customize their avatars, they made changes to them. Females changed the appearance of their
avatars more than males did. By analyzing the snapshots in the laptops, it was found that female students
changed their avatars’ appearance 4.5 times on average during the semester compared to 3.8 for male
students. While female students mostly changed their avatar’s hair color and clothing, male students used
wings or different avatars like cartoon characters (e.g. Sonic) or robots. All students said they enjoyed
customizing their avatars. This is also consistent with recent research on the effect of avatar customization
on user engagement (Turkay et al., 2008). Moreover, when students took screenshots in SL, the majority
of them included their avatars. Female students took significantly more snapshots (n=31.1) with their
avatar in the picture than male students did, which was 17.4 on average (t = 2.957, p<0.05). It can be
argued that since female students identified with their avatars they took snapshots as they would take
pictures in real life.

Students often switched between web browsers and other tools since they needed to use web browsers
for several purposes, such as doing searches for their projects, going to the web addresses provided by the
curriculum, or for personal reasons. The last two weeks of web addresses that students visited were



analyzed to find that students visited an average of 111.36 websites and used search engines Google,
Yahoo and Ask.com extensively, averaging 36.75 times in these two weeks. When course-related website
visits were analyzed, a significant difference was found between males and females. Male students visited
course related websites, such as science websites or sites about SL, etc., significantly more than female
students did (t = 1.209, p< 0.005).

Communication in SL can be a multimodal interactive process. SL enables people to communicate
via text, audio, video, images, and with avatar gestures, but the most common way is chatting via text
messages. The chat function and instant messaging (IM) are two ways to communicate via text in SL. SL
has a built-in IM tool with which users can communicate with each other privately. Students frequently
used chat and IM. While chat function allows users to communicate with other people in their vicinity,
IM allows them to communicate even when they are not near each other, and also allows them to talk
privately. Many students in the class used the IM tool to talk privately to each other.

IM logs of a random month were analyzed. On average, each student communicated with 4 other
people and had 43.27 entries in that month. While 90% of message content is about students’ everyday
life, the rest is about SL, such as asking how to do things or discussing the activity of that session.

9. Conclusion

Student comments about the StSL experience were positive overall. Some of the common
statements included “I learned a lot,” “I had a lot of fun,” and “I’m a lot more interested in science now.”
One of the male students who was particularly interested in games and computers expressed his
enthusiasm about StSL, writing “.../T WAS REALLY FUN!!!! I enjoyed building a solar/hybrid car for
my project. I enjoyed making a billboard... I would recommend this style of learning for any subject
because it keeps us (students) pushing because we are using a game for learning and a computer for
learning.” Based on these results, it appears that students have discovered an appreciation for science
through the hands-on experiences provided by the virtual world of SL.

To summarize, the StSL curriculum affected students’ attitudes towards science and STEM related
careers positively. It also provided students with digital tools and skills that helped build their confidence
to pursue scientific and technological endeavors. The curriculum increased students’ digital literacy skills
in specific areas such as collective intelligence, and provided them with an immersive learning
environment where they could communicate with their peers and instructors in several ways. Due to the
small number of participants, the analysis did not reveal significant results in certain areas, such as
student grades and attendance in comparison with the traditional science curriculum. If the project is used
by several schools in the future, it is predicted that significant differences in these areas will be found. In
conclusion, StSL is a curriculum that supports 21* century skills and motivates students to engage in
scientific activities as critical thinkers, collaborative workers, and producers of their own knowledge.

Students in this class not only learned about science, but also about digital spaces, and what they can
do in these digital spaces. Although it might be argued that the technologies distracted students from
classroom activities, they also enabled them to learn about what they can do in digital spaces as well as
what they should not do, therefore ensuring that students become more aware of digital spaces, especially
public ones. They learned that their knowledge production in these multimodal spaces is not limited to the
classroom environment.

From Thomas (2007) and Steinkuehler’s (2005) standpoint of literacy, students' production of text in
blogs, SL, and Comic Life are literacy practices. Students can improve their communication and literacy



skills in 3D virtual environments by taking advantage of the given tools. Communicating across digital
spaces can be thought of as code-switching between languages, supporting students' literacy practices in
digital environments.

According to Laban, (1966), human beings first become conscious of their bodies through movement.
Through motion, they become aware not only of their inner and outer space, but also determine the
dimensions of the space surrounding them. Through their metaphorical movement across different spaces,
websites, virtual worlds, blogs etc., students became more aware of the possibilities of the Internet and
digital technologies.
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APPENDIX A

Summary of Sessions
Part 1. Second Life Skills Curriculum

After learning, in the first week of the semester, how to blog, search, and verify the reliability of
information on the Internet, students started to learn basic SL skills with a curriculum that was adapted
from Global Kids’ Second Life Curriculum. The curriculum consists of nine main levels. The higher the
level, the more complex and difficult the skills get. Levels also consist of different modules which are the
collection of tutorials for a SL skill in detail. Each individual tutorial is called a mission in the curriculum.
Therefore, if the activity mentions ‘mission handout’ that means it is a handout for a specific tutorial of a
related SL skill. Some of the activities students completed in this curriculum are summarized below.

Session 1: In this session, students learned how to get around in SL (walking, flying, turning, running,
sitting). After learning how to move in SL with the mission handouts, students played a game called
Bump the Teacher. The game made students practice their newly learned skills. They needed to walk into
the teacher in SL and try to push him or her as much as they could. Then, the teacher made her avatar fly,
and students needed to do the same in order to bump the teacher.

Session 2: In this session, by using the mission handouts, students learned how to commmunicate in SL
(chat, IM).

Session 3: Students learned how to look at things in SL. After students completed the steps on mission
handouts, they played a game called Human Barometer in SL. There were three platforms in SL which
had AGREE, DISAGREE, and NOT SURE written on them. The intructor typed a statement, such as
“people who drive instead of taking trains or buses don’t care about the planet,” in chat and students had
to choose one of these platforms and explain why they agreed/ disagreed/weren’t sure.

Figure 1. During the Human Barometer.

Session 4: In this session, students learned how to take pictures in SL and upload them on the web. After
students completed the mission statement for taking pictures in SL, they learned how to log into their
Flickr accounts and uploaded their avatars’ pictures. Lastly, they learned how to link a picture from Flickr
to their blogs.

Session 5: In this session, by using mission handouts, students learned how to make friends in SL and
exchange calling cards with others in Teen SL.



Session 6: In this session, by using mission handouts, students learned how to use maps in SL and teleport
themselves to other places by using coordinates.

Session 7: In this session, by using mission handouts, students learned how to store their items in SL and
how to find them when they need to.

Session 8: The aim of this session was for students to demonstrate what they had learned so far in SL. For
this purpose, they played a Human Scavenger Hunt game in groups. In 20 minutes, they needed to answer
a list of questions which required them to use the SL skills they had learned so far. They they discussed
what they found and how.

Session 9: The aim of this session was to introduce the concept of an ecological footprint. For this
purpose, students played a game called Consumer Consequences, and discussed what they learned from
playing the game.

Session 10: In this session, by using mission handouts, students learned how to change, create, and edit
clothing in SL.

Session 11: In this session, students learned how to create a comic digitally by using Comic Life software.
They created one page comics by using pictures downloaded from the Interner, or taken in SL. Then they
uploaded these comics in their blogs.

Session 12: In this session, students were introduced to the building tools in SL, and they learned how to
build basic objects by using mission handouts.

Figure 2. Students practicing their building skills

Session 13: In this session, students learned how to create /import textures in SL by using mission
handouts.

Session 14: In this session, students created a billboard in SL on the topic of peace/justice by following
the instuctions provided for them with the handouts. The aim of this session’s activity was to provide a
scaffolding for students’ newly learned building and texture skills.

Session 15: The aim of this session for students was to learn the basics of how they can do presentations
in SL. After students finished their billboards, they were asked to create a one comic page explaining a)
how they created their billboard, b) why they chose the image they did, and c) where they found it.



Session 16: In this session, by using the instructions on mission handouts, students learned how to create
groups, join groups and work in groups in SL.

Session 17: In this session, by using the mission handouts, students learned how to create notecards in SL.
After that, students were asked to go into their inventory, read the welcome note and create a new
notecard, which they renamed with their own name. In their notecards, students needed write down a
global science issue that they were concerned with and why. They saved it to pass on to one other person,
who was asked to offer some potential solutions to the problem that the author posed. They then saved it
again, and passed it on. Each notecard had to be passed to three people and then back to the original
author. When the original authors got their notecard back, they posted it in their blog entries.

Session 18: In this session, students created a more complex object in SL by using the instuctions on the
mission handouts.

Session 19-20: In this session, students learned how to use notecards and groups for specific purposes.
The theme of the main activity was creating safe places. The teacher assigned each student to leave GK
Island to chat with a teen resident about acceptable and unacceptable behaviors in Second Life, and how
residents viewed (if at all) Global Kids Island. Students had fifteen minutes to finish the interview, and to
have learned one type of behavior that was encouraged and one that was prohibited, as well as one first
impression of Global Kids Island. After that, the students were asked to create one notecard containing:
the section of the public chat log, unedited, that includes the one example of encouraged behavior, one
example of prohibited behavior, the one piece of feedback on GK Island, the landmark of the location
where the conversation took place, and a photo. After completing these steps, students gave the notecard
to the teacher's avatar and then traveled back to their home.

Session 20-21: Student worked on their midterm projects in these sessions. Students created a Comic Life
project where they had to teach a skill they learned in SL by using pictures such as screen shots they took
in SL, and text they produced.

Part 2. Global Science Skills Curriculum

Below are the units of the second part of StSL. Each unit has a certain number of main sessions some of
which were divided into 2 more sessions and implemented according to the teacher’s choice. In each unit,
you will find a short description/outline of the main activities of the sessions. For a detailed outline of a
sample session, please see Appendix A.

Unit 1 — Sustainability: This unit consists of 12 main sessions.

Session 1: The aim of this session was to answer the question, “What is sustainability and how can one
identify non-sustainability?” The main activity consisted of four parts. The first part was about building
on students’ preconceptions of sustainability. The teacher led a discussion with students about what
sustainability is. The second part was about visual depictions of sustainability. The teacher and students
viewed two graphics — one of an increasing population through the years and one of decreasing resources
through the years -- and they discussed the relationship between resources and population. The third part
was about the real life depiction of non-sustainability. Using before and after aerial photos of Las Vegas,



and stories provided with the aerial photo, students worked individually to answer given questions about
sustainability. The fourth part was about pooling observations and coming to consensus. The whole class
came together again and students posted their answers to the questions on the chalkboard. Students had an
opportunity to explain their observations and interpretations to the rest of the class as well as ask
questions.

Session 2: The aim of this session was to answer the question, “What observations and predictions can
you make about a place by comparing and contrasting before and after photographs?”” The main activity
consisted of two parts. In the first part, students were introduced/reintroduced to the scientific method and
reviewed its steps. They answered several sustainability-related questions on a concrete example, from
the homework or their own homes or the school, etc., which walked them through an investigation. Part
two was about utilizing the scientific method to investigate real life environmental change over time and
the reasons for it. Using before and after aerial photos, and stories provided with the aerial photo, the
students worked in small groups to answer several questions on sustainability and what they observed in
one or more of the aerial photos.

Figure 3. Scientific Method board in SL.

Session 3: The aim of this session was for students to be able to answer the question, “What is my
ecological footprint and what does that tell me about my personal impact on sustainability?” The main
activity consisted of three parts. In the first part, students watched a one minute video “A One Planet
Life,” then answered several questions to link sustainability concepts to the idea of an ecological footprint.
In the second part, students were introduced to the idea that sustainability can be measured and that its
measure is the ecological footprint As a class, students reviewed the definition of sustainability from the
day before in relationship to the video just seen. In the last part, they played the Consumer Consequences
game individually and filled out the data collection sheet. They completed the entire sheet with the help
from their parents as homework.

Session 4: The aim of this session was for students to be able to answer the question, “How do changes
to the factors of an ecological footprint change the ecological footprint? How do some factors affect it
more than others?” The main activity consisted of four sessions. The first part was a review of current
understanding and definition of sustainability. Students explained the definition of sustainability in their
own words. The second part was the introduction of the “widely accepted” definition of sustainability by
the teacher. The third part was to work in groups and complete the ecological footprint quiz. Groups used
one of the data sheets for later activities. In the last part, students analyzed the graph which was generated
at the end of the Consumer Consequences game and discussed what the graph meant and what factor most
impacted their ecological footprint. They also put these results on the board for the closure activity.



Session 5: The aim of this session was for students to be able to answer the question, “What will a home
on Teen Grid look like if you design it to reflect your ecological footprint and your own home?” The
main activity consisted of three parts. In the first part of the activity, students discussed what changes they
would make for smaller ecological footprint. In the second part, students applied the standard definition
of sustainability to their proposed changes intheir notebook and reported to the class. Students logged in
SL for the last part, and they were given a schematic example of how to modify their homes in Teen SL.
Students were asked to list the items they would use and why, and what the house’s ecological footprint
would be.

Figure 4. Students gathering resources to build their houses.

Figure 5. Students working to build their SL houses.

Session 6: The aim of this session was for students to be able to answer the question, “What will a home
on the Teen Grid look like if you build it to reflect your ecological footprint and your own home?” The
main activity consisted of four sessions. The first part was dedicated to answering students’ questions
about the activity and/or topic. In the second part, students started to modify a house with the materials
they were given; each student was giventen different items, such as a table, recycling bin, trash,
refrigerator, etc. In the third part, students completed the modifications to the house according to the
directions given, and each house was inspected by an adult. In the last part, students took five pictures of
their house which together showed all of its features. Students uploaded these to their Flicker accounts.



Session 7: The aim of this session was for students to be able to answer the question, “How can we
represent and interpret data on sustainability in a three dimensional bar graph?” The main activity
consisted of three sessions. In the first part, students did scientific planning with a group to finish their
build. They then logged into SL Teen Grid and implemented their plans. In part two, students represented
the scientific data from the Consumer Consequences game in the 3D bar graph in SL. They were asked to
formulate questions, analyze the data, look for patterns and draw conclusions while creating the bar
graphs. In the last part, students marked a virtual globe in SL with the locations of the sustainability
examples they analyzed in the first two days, and attached to each push pin a brief description of their
sustainability example.

Session 8: The aim of this session was for students to be able to answer the question, “How can being a
scientist help solve social problems?” For the main activity, the students considered several questions -
such as: write down any words you do not understand; ask a peer or a teacher what the word means or
look it up in the dictionary; what is a real world sustainability problem and locate it on a map of the world
- to address the social aspects ofsustainability as a scientitist by using the scientific method and choosing
one social problem from the list.

Session 9: The aim of this session was for students to be able to answer the question, “What linear
process do goods go through to reach our doorsteps? How could this linear process be turned into a
circular process to lessen our ecological footprint and increase our sustainability?” The main activity
aimed to have students think about where goods came from. Students watched video clips from the Free-
range video “The Story of Stuff,” and explained, as a group, in their scientific notebooks the linear
process of materials, extraction through disposal, and why a linear process was finite. After watching the
video, students answered questions related to the materials process in detail, and its relationship with
sustainability.

Session 10: The aim of this session was for students to be able to answer the question, “What linear
process do goods go through to reach our doorsteps? How could this linear process be turned into a
circular process to lessen our ecological footprint and increase sustainability?” The main activity
consisted of two parts. In the first part, students reviewed the previous day’s activity by using the
students’ answers in a brainstorming warm-up activity and shared the extraction to disposal linear process
through the example of one good from their home with the other members of their group. The second part
was about the application of the linear process to different goods. Each group was assigned a good, which
they researched on the Internet to determine where this good came from and what resources were
necessary for its production. Then they created a graphic of the linear materials process and inserted text
and pictures to illustrate and describe the process their good goes through.

Session 11 and 12: The aim of these sessions was for students to be able to answer the question, “How
can we represent the information we have learned in this unit in different ways?” The main activity
consisted of five parts. In the first part, students documented the information they researched the day
before by using a flowchart/illustration/diagram in SL. In the second part, students documented the
geography of the examples from the unit by marking the virtual spinning globe with ‘push pins’ (Globe
Arrows) with the locations of any sustainability examples they have analyzed in this unit. The students
attached a card to each Globe Arrow with a brief (3 — 4 sentences) description of the example. In the third



part, students worked on identifying real world problems and concluded the third part by posting on one
bulletin board notes with sustainability problems they had encountered during the unit and, on another
board, notes with solutions they learned about or that they themselves were proposing. In the fourth part,
students tagged their virtual homes with notes of sustainability/footprint problems and solutions that they
perceived using the “About Our House” Plaque. The last part consisted of documentation, where students
took photographs of their virtual homes and created a Comic Life of their home with rich text descriptions
as a project.

Unit 2 - Solid Waste: This unit consists of 10 main sessions. For this unit, the curriculum developers
created an immersive virtual Naples environment where students could walk, talk to virtual Naples
residents (bots), and make observations.

Session 1: For this session, students used the Internet, blogs and the printed worksheets. The aim of the
session was to be able to answer the question, "How does the way information is illustrated on maps
affect how you think about that information?" Students started the session by doing a blog entry to
respond to the motivation question "What do you think the ecological footprints from other cultures (not
American) are?" They then shared their responses with the rest of the class. This warm-up activity took
about 5 to 10 minutes.

After the warm-up activity, they proceed to the main activity. The main activity had two sections. In the
first part, students worked in groups to analyze the "bloated" ecological footprint map by looking for
ecological footprints around the world and considering how the map depicts this information. Students
answered the questions from the worksheet in their journals. This activity was intended to connect to the
previous unit as well as to help students develop skills for analyzing information on maps. The second
part of the activity required students to work as a group of scientists, assigning to the group members the
roles of observer, recorder, and analyst. The group members read what each role was about and decided to
pick one based on their own strengths.

The homework for students was to find at least two pieces of information about Naples and its history.

Session 2: The aim of this session was for students to be able to answer the question, “How does the way
information is illustrated on maps affect how you think about that information?” For the main activity,
students logged in to Teen SL. The first part of the activity was about doing scientific observations. After
students got the resources they would use in this unit, each group walked around Teen Grid Naples for 10
minutes and make observations in their scientific notebooks using the format provided in the student
packet. In the second part of the activity, students reviewed the observations and, as a group, came up
with questions that arise out of these observations and wrote these questions down in their science
notebooks.



Figure 6. Students having a tour in virtual Naples.

Session 3-4-5: The aim of these sessions was for students to be able to answer the question, “What is the
advantage to gathering information from different sources and media?” The main activity consisted of
two parts. In the first part, each group created a clear statement of what the ecological problem was and
discussed at least three ecological outcomes of the problem. They wrote these in their science journals.
After that, students did research on Naples by reading articles about Naples and comparing different
pictures and videos. They recorded the data on the data sheets they were given. The second part of the
activity was about doing observations in virtual Naples by using the methods outlined in the handouts,
and then they recorded them in their science journals, using the same template.

Session 6-7: The aim of these sessions was for students to be able to answer the question, “How can you
make a good scientific estimate of what percentage of a landfill is recyclable?” Students logged in SL and
collected data in a survey of the landfill. One student from each group laid a survey stick across the
landfill with all group members observing and then listing in their scientific notebook each piece of
garbage along the stick. They then moved the stick over, parallel to its original position and repeated the
process three times. After they collected the data, students categorized the data from the survey into
recyclable, not recyclable, toxic and other. Lastly, they calculated the percentages of garbage in those
categories.

Figure 7. Students doing research on the virtual garbage dump.



Session §-9: The aim of these sessions was for students to be able to answer the question, “What is the
difference between telling a story and telling a story scientifically?” The main activity required students
to accumulate their data - emails they sent to the teacher and data and calculations from the science
survey - and, using Comic Life, to tell the story of Naples as scientists by using the handout provided for
them.

Session 10: The aim of this session was for students to be able to answer the question, “What changes can
be made to reduce solid waste?”” For the main activity, the students reflected, in groups, on the solid waste
situation in their real life and SL homes. They were asked decide upon up to three changes that they could
make to their SL home to make it more sustainable regarding solid waste and to enter SL to make those
changes. They were also asked to post one problem and one solution for each group from this unit on the
problems and solutions bulletin boards in SL.



Unit 3 - Fossil Fuels: This unit consists of 11 main sessions. The curriculum developers created a virtual
environment where students were able to go inside of coal mines and talk to virtual workers of the coal
factory and miners.

Figure 8. Part of the research site for Unit 3.

Session 1: The aim of this session was for students to be able to answer the question, “How are fossil
fuels created and what are the three forms of fossil fuels (what state of matter do each of them take)?” The
main activity consisted of two parts. This session was designed as an introduction to fossil fuels and coal
extraction. Students discussed how fossil fuels are created and what the three types of fossil fuels are by
using the provided handout. Then, in SL, each group accessed the slideshow Flicker file of photos on a
type of surface mining called mountaintop removal. Each group went through the slides with the captions
on and off responding to the questions on the handout.

Session 2-3: The aim of these sessions was for students to be able to answer the question, “What are the
human and environmental effects of underground coal mining?” Students logged into SL Teen Grid and
entered the coal mine area in the unit site. Following the directions on the handout, students were asked to
write down observations, formulate and write a hypothesis or questions based on those observations,
gather evidence by clicking on objects, observing, interacting with chatbots and reading notecards, and
draw conclusions based on the evidence that they had drawn. All of this evidence was recorded either in
their journals or on the handouts provided.

Figure 9. Students in the virtual coal mine.

Session 4: The aim of this session was for students to be able to answer the question, “What are the
human and environmental effects of oil drilling and pipelines?” In this session, students were introduced
to oil rigs and pipelines. After logging into SL Teen Grid, students entered the oil rig area in the research
site; following the directions on the handout, they were asked to write down observations, formulate and



write a hypothesis or questions based on those observations, gather evidence by clicking on objects,
observing, interacting with chatbots and reading notecards, and draw conclusions based on the evidence
that they had drawn.

Session 5: The aim of this session was for students to be able to answer the question, “Why are so many
different organizations interested in the Prudhoe Bay oil field?” In this session, students were intoduced
to a real life example of oil extraction. Students were asked to explore aspects of land use and oil drilling
on the North Shore of Alaska through Google Earth. The steps which the handout led the students through
were: an identification of the major regions that defined many of the discussions regarding North Slope
Oil, a look at the number of oil wells and who owns them, and a close-up view of the oil fields in the
polar region.

Session 6: The aim of this session was for students to be able to answer the question, “What specifically
are the human and environmental consequences of using fossil fuels as our primary energy source?” This
session was intended as a catch-up day — students were required to complete any of the handouts that
hadn’t been completed. After that, students logged in SL Teen Grid and, by using a chart with Oil and
Coal on one side and Human and Environment across the top (2 x 2), the students created Stickies and
posted them to the appropriate cell of the chart in the research site.

Figure 10. Students discussing the relationship between fossil fuels and humans/environment.

Session 7: The aim of this session was for students to be able to answer the question, “What is the four-
step process of turning coal into electricity?” The main activity was about the refining process. Using the
given diagram and empty flowchart on the overhead, students discussed the process of turning coal into
electricity as a class. As a group, students were asked to focus specifically on the turbine and generator
aspects of the process, using the provided internet animation.

Session 8: The aim of this session was for students to be able to answer the question, “What are the
specific steps of turning coal into electricity?” Students logged into SL Teen Grid for the main activity
and went to the virtual refinery on the site. They interacted with the chatbots and followed directions from
them. The chatbots instructed the students to place sticky notes describing what was happening at each
stage of the refining process on the refinery and at the place where the waste was generated.

Session 9: The aim of this session was for students to be able to answer the question, “How does global
warming (the greenhouse effect) occur?” For the main activity, students accessed internet sources to



create a poster which answers the question what is the process of global warming? Using the resources
listed on the internet and the handout, they were asked to create a one page poster with text and diagrams
which would communicate the global warming process.

Session 10: The aim of this session was for students to be able to answer the question, “What molecules
in the atmosphere are responsible for global warming and why are they there?” For the main activity
students logged into SL Teen Grid and were asked to go to one of two air stations anchored by CO2
molecules. Above these molecules were three data stations. The students went to each station (three above
the homes and three above the arctic area) and collected data by clicking on information stations to access
the information contained on each platform. Then they entered the data in a given data sheet. Students
then compared the home vs. arctic data by drawing line graphs of the amount of greenhouse gas at a given
altitude in the atmosphere and drawing conclusions about greenhouse gases in different parts of the earth's
atmosphere.

Session 11: The aim of this session was for students to be able to answer the question, “What is the
extraction to production to delivery to consumption to disposal process for fossil fuels.” The main activity
was to present scientific conclusions in chart format. Using the information they had accumulated from
their journeys into SL Teen Grid, Flicker, the Internet and Google Earth and entered into their handouts,
students filled in factors which contribute to non-sustainability” with text and diagrams on an image-free
version of the handout "how fossil fuels are made."

Unit 4 - Green Solutions: This unit consists of 14 sessions. The curriculum developers designed a
research site with a greenhouse, a natural environment with a river and virtual animals, and different
energy options. They also implemented several data resources where students can get information for
their activities.

Figure 11. Virtual wind turbines. Figure 12. Solar panels.

Session 1: The aim of this session was for students to be able to answer the question, “How do scientists
observe and document information?" The main activity would take three sessions with a different focus in
each session.

For the main activity, students were asked to investigate three topics, which were provided for them, on
renewable energy and gather enough information on them in a structured manner to be able to choose a
question that they wanted to investigate further. Before they entered Teen Grid, students received a
worksheet which gave them instructions on how to observe and collect data in SL. They went to the area
representing the topic and completed the worksheets for each topic they chose. Then students were asked



to document the information by using words, numbers, charts and tables, and diagrams, as well as taking
pictures. Students retained their completed worksheets as evidence for the completion of the project.

Session 2: The aim of this session was for students to be able to answer the question, “How can scientists
organize information in ways to better understand it?” They continued the previous session’s activity.

Session 3: The aim of this session was for students to be able to answer the question, “Based on available
information on renewable energy, what scientific questions can you ask?” They continued the previous
session’s activity. With about 10 minutes remaining in the class, the teacher distributed the questions, and
asked them to look them over and identify two of them that they would be interested in pursuing further.
They were required to come to the next session with a definite research topic.

Session 4: The aim of this session was for students to be able to answer the question, “How do we clean
up (purify) waste water?” A Guest Scientist visited the class in the Teen Grid and brought with him a
model of a water treatment plant. He discussed how to treat water that had been used using sustainable
and natural practices. Students contributed the discussion and asked questions to the guest through the
intructors.

Figure 13. Students listening to the guest speaker.

Session 5: The aim of this session was for students to be able to answer the question, “What resources can
scientists use to get more evidence, beyond their observations, to answer their questions?” The main
activity was designed to last three days. Students researched more deeply their chosen question,
organizing their evidence and writing a conclusion to their question. Curriculum developers provided
students with a custom Google search, and students used it as a personalized search engine. Students were
also given a worksheet explaining how to do research in SL.

Session 6: The aim of this session was for students to be able to answer the question, “How do scientists
organize information so that it is more meaningful?” Students continued the main activity but they were
supposed to be at the stage that they could orginize the data they collected.

Session 7: The aim of this session was for students to be able to answer the question, “How do scientists
draw conclusions?” In this session, students were provided with instructions for how to draw conclusion
from the data they had collected, as well as how to write their conclusions. Then students used these steps
to draw conclusions from the data they collected in the previous two sessions and wrote these in scientific
way.




Session 8: The aim of this session was for students to be able to answer the question, “How are the
scientific questions, conclusions and evidence related?” In two class periods, students were asked to
create a display illustrating their question, conclusion and evidence; they were provided with a basic
outline for the aim of the presentation, such as what it should include and what to use to make it. This
display was to be posted on the Teen Grid. Students were encouraged to use multimedia: text, diagrams,
illustrations, photos, and objects they have copied or created to best communicate their efforts.

Session 9: The aim of this session was for students to be able to answer the question, “Why do scientists
share their evidence, findings and conclusions?” Students continued to create a display for their research
by using Comic Life, text, pictures from the Internet or snapshots from SL.

Session 10: The aim of this session was for students to be able to answer the question, “How can
scientists display information in a way that BEST helps others to understand?” Students continued to
create a display for their research by using Comic Life, text, pictures from the Internet or snapshots from
SL. Students placed their poster on the presentation boards in Teen Grid.

Session 11-12-13: The aim of these sessions was for students to be able to answer the question, “How can
a scientist scientifically communicate information to other scientists?” Students did their final project
prensentations in these sessions. SL Teen Grid was projected in the class. Each students placed their
avatars next to their poster in SL. They discussed in 5-10 minutes: their question, their conclusions and
the evidence for their conclusions.

At the end of each presentation, each student was asked to write one sentence about what they learned
from the presentation. These were collected and provided to the students at the end of the presentations.

Session 14: The aim of this session was for students to be able to answer the question, “How can I as a
scientist look at other scientists’ information to enhance my own understanding?” Students logged into
SL Teen Grid and had an opportunity to read the presentations and interact with the creators of the
presentations. Each student was asked to provide one or two sentences of written feedback to at least two
presenters.

Figure 14. Pictures from final project presentation day.



