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Chapter 1 Introduction
1-1 Rationale and background

Jean Jacques Rousseau (1712-1778) ! stressed on the importance of a complete and
healthy physical activities during childhood, he affirmed that the naturally born interests and
curiosities of children should be sufficiently developed and the goal could be achieved by
reducing literary and philosophical educations and by adding more sentimental and logical
reasoning ones. Rousseau believed that children should learn directly from experiences, and
he indicated {Our own foots, hands and eyes are our initial teachers).( % % ~ & 2% 5> 1999 )

Along with the reform in Taiwanese society, open, countryside, and outdoor educations
are highly stressed on teaching courses. However, due to the restriction of spaces in urban
area, it’s rather difficult to construct an ecological campus. Even we succeed to make one, the
‘ecological’ environment seems to be so artificial that it differs a lot from the real one. At the
end, a community-centered ‘natural trail” is figured out as the moderate solution. (k& 3 -
1995) -

The outdoor education in early period was similar to a hiking, a traveling, or a trip,
which lacks of concrete objective and planning, not to mention of teaching process and
activity design.( % §. .1, »1993) Some scholars found out that there were schools just fooling
around the outdoor courses, and there were some others didn’t even practice the courses. ( 2
& 1995)

What were next were many outdoor environmental courses relative to activity design but
without teaching experiments, nor evaluations. (Ft & P » % 1995) o

While practicing outdoor field trip visiting, the limit of time and space makes students
be hardly able to follow the guide of worksheets. As the result, students have obstacles on
reminding their visits and the contents of the visits, so as to degrade the reviewing function
offered by the worksheets. Walkway visits is therefore meant to be a browsing around trip.

The outside campus visits are usually proceeded from spot to spot, this method
enables students to understand its content; however, it doesn’t work for those activities
needed multi-angles, repeated-observations and verified identifications that it results in an
incomplete concept toward the learning walkway.

To overcome the difficulties of lacking objective environment as mentioned above,
some foreign countries apply computer technology such as Virtual Field Trip (VFT) to
sustain outdoor teaching. Nowadays, there are scholars proposing the idea in the country, but
without practical teaching experiments to demonstrate the effect of VFT. What’s more, the
courses based on VFT are rarely discussed. This research is thus aimed to study on it.

The outdoor teaching varies from the designs by teachers. Hammerman supports the
method ‘inquiry’ to deal with the questions systemically so as to inspire the thinking of
learners. While designing outdoor teaching software, we should offer the users a real

! Jean Jacque Rousseau, French philosopher and literator.
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environment and the opportunity for inquiry by questions. ‘Situated learning’ is one of the
relecturingatives.

Situated learning theory emphasizes that learners must acquaint knowledge actively
through interacting with the real environment. For example, the CTGV (Cognition and
Technology Group at Vanderbilt) from the American university Vanderbilt proposed the
‘anchor type’ situated learning in order to solve the knowledge-rigid problem: ‘anchor’ the
solution of a problem in a meaningful situation. The idea is realized by the design of
interactive video disk system to build up a ‘story environment’, in which the contents referred
to be lecturinged are embedded and a series of problems are explored and solved by learners.

(CTGV » 1990 ; % #7i » % 1995) . ‘Anchor’ is hence known to be a macro database
(Barden-1996 ) which offers a lot of information and allows learners to go inquiring and to
solve problems.

Our research aims to design a situated learning walkway system. The reconstruction of
real situation is played as learning instrument, and there are questions to guide learners.

As for the techniques of reconstructing field trip situation, we adopt that of virtual
reality, which gives a 360 degree round image and makes people feel like on the spot, and we
also fix the initial platform by improving its interactive function. Our system based on the
anchored instruction theory, containing pluralized information and embedded data design,
enables students to think and solve problems from multiple perspectives, and to develop a
complete concept toward the learning subjects, and finally to use worksheets as learning
guide as mentioned above.

1-2 Researching Objectives

Our research objectives are as following:

1. To apply image-based virtual reality for constructing an almost real virtual learning field
trip system and learning tools integrated with situation.

2. To adopt anchored instruction as the basic element of our system, and to use worksheets
as tour guide.

3. To compare the differences of learning effect between using virtual field trip system and
using traditional lecturing.

4. To Compare the differences of learning effect between using virtual virtual field trip
system and traditional outdoor teaching.



Chapter 2 Literature Review
2-1 The Development of Field Trip and Relative Software
Both local and international scholars have concluded the difficulties and obstacles of
outdoor teaching activities as following ( Krepel & DuVall - 1981 ; Disinger » 1984 ; Orion &
Hofstein,1991 ; Stainfield - 2000 ; #§ & 3% > 1993 ; & 4% > 1998 ; #g 15 > 2000 ) :
1. On the aspect administrative:
I. Some part of administrative superiors, teachers and students’ parents do not support
the activities.
ii. The administrative procedures are complicated
iii. Outdoor teaching activities interrupt normal courses, and there is also difficult to
adjust the courses.
\2 Sometimes it conflicts with other big activities held by schools.
2. On the aspect of the burden of teachers
I. It’s time-consuming to prepare outdoor teaching activities, so a heavy burden to
teachers.
ii. Teachers can’t bear to arrange teachings and administrative works at the same time.
iii. Teachers should assure the safety of students while outdoor activities.
3. On the aspect of the capability of teachers
I. Teachers’ bias on outdoor activities.
ii. Outdoor teachings practiced by teachers do not meet the needs of courses.
iii. Teachers are not familiar with local environments and human resources.
iv. Teachers are short of teaching tools for practicing outdoor activities
V. Teachers are lack of experiences and are not capable of designing outdoor teaching
tools.
Vi. Teachers are not capable of controlling the time of outdoor activities
4. On the aspect of traffic and safety
I. It’s not easy to keep students in order
ii. Too much safety reasons need be concerned
iii. The difficulty of traffic if the outdoor activities are held in mountain side
iv. Inconvenient of distance: too far away or walking too long
Meanwhile, there are some other problems during outdoor activities ( Bellan & Scheurman >
1998 ; Tuthill & Klemm - 2002 ) :
The tour guide only explains the subjects of which he interests
Time wasting on keep students in order
Students with poor comprehension may not capture the contents of activities.
Students are not able to note while listening to the guide
It’s not possible to concern of all the opinions of students
Students spend most of the time on fooling around
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7. It’s not easy to capture the point if there are too many contents at the sites

Under the circumstances that are not favor of field study, there are more and more
geographers use Information and Communication Technology (ICT) on their researches, we
call it Virtual Field Trip (VFT). (Ford - 1998 ; Gratton » 1997 ; Hurst » 1998 ; Phipps &
Stainfield - 1998 - 1999 ; Warburton & Higgit » 1997 )

VFT is a kind of computer information integration (Wood > 1997 ) on the purpose of
achieving a real field trip or a trip without needing of a real trip (Woerner » 1999) . Itisa
media interactive situation produced by computers simulating a site (such as a laboratory, a
museum, a park, a zoo, or a nation). VFT does not mean to establish a virtual reality, but to
allow users to indulge and interact voluntarily in the situation produced by computers

(Stainfield » 2000) . VFT does not aim to replace the real field study, but to introduce to
students of the basic tool needed on real field study and to practice the reviewing work after a
real field study (J. I. Spicer & J. Stratford - 2001; Gilmour » 1997 ) .

Belanger & Jordan (2000) and Stainfield (2000) list the advantages of VFT as

following:

1. Centered by learners: it is students who control the time, they are able to learn when they
have available time.

2. Arranged by an appropriate procedure: the system can arrange the orders of learning.

3. Multiple learning patterns: the composition of voices, images and words.

4. Flexible and efficient teaching: time table of courses and system operation can be adjusted.

5. Free from the limit of geography: learners can use it anytime, anywhere.

6. Free from the limit of time arrangement, time saving: learners can use it anytime,
anywhere.

7. Easy to operate: the design of platform is similar to or based on internet browsers, which
help reduce operating time.

8. Safe and applicable

9. The contents, languages and specialties can be controlled.

10. The information can be updated, and be linked with professional database.

11. Easy to be fixed and updated

12. Repeated-use.

The virtual learning walk system of my research is hence the kind of field study sustained by

information technology.



2-2 Outdoor teaching pattern
| conclude what are applied as outdoor teaching patterns by elementary schools in Taiwan
now and divide them into 3 stages as demonstrated by figure 2-3 and table 2-3:

I ntroduction Teachers
»Out door teachd» .H
before depart: concl usi on
(preparation before > (proceeding of outdoor (conclusion after the
departure) activities) outdoor activities)
ure 2-3 outdoor activity stages
stage preparation proceeding of outdoor conclusion after
activities outdoor activities
students’ job| introduction before outdoor activities  |review what are learned

departure

and relative subjects

teachers’ job

-prepare teaching tools
-motivate students
-administrative works

outdoor activities

-conclude the activities
-administrative works

-evaluation

Table 2-3 outdoor activity stages and relative works

In order to know the performance of students using the software, the virtual learning
walkway software is used to intervene in the stage of preparation and outdoor activities.
Considering the researching subjects are 3 grade students from elementary schools, whose
developing cognitive and behavior ability are limited, | therefore define the outdoor activity
as hiking, sustaining with worksheets as tour guide so as to prevent children from forgetting
what they observe.

2-3 Application of Anchored Instruction Theory in The System

CTGV proposes to use anchor-type situated learning theory to solve ‘knowledge-rigid’
problem, which students can learn but can’t apply what are learned afterward. The group
asserts that knowledge is a tool. To learn any kind of knowledge, he must understand and
absorb it, and puts himself in the situation and practice the knowledge.

Its teaching method is realized by daily life story to lecturing pluralized information and
by embedded data design to allow students to think and solve problems through information
and multiple perspectives. A learning expectation is a generative process. By this generative
process, learners can distinguish actively the concepts from theories, and, at the same time,
connect the new knowledge and their own experiences, and finally internalize into their



minds.
Here | conclude the anchored instruction and point out its common points to be served
as the reference of my system design.

1. Anchored instruction is given a range to learn

2. The concept of anchor is to allow students to have the same anchor (destination) even they
have different backgrounds, and to let them know right away what is ‘the same theme’ (the
definition of “anchor”)

3. There is no limit of teaching media (such as Jasper Series using videotape). In anchored
instruction, the application of media is to help students acquaint the same theme rapidly and
to offer information.

4. Using multi-media to teach

5. Using image-based virtual reality to establish real situations and to replace the shooting of
the initial film.

6. Open-questions

7. The design of hided information

8. Complicated questions: the design of multiple-procedure solutions and sub-questions.



Chapter 3 Virtual Field Trip System

3-1 Developing Tool

The “virtual field trip system” of my research is developed by using Borland C++

Builder 5.0 based on the platform of Microsoft Windows 2000, the files can be applied on
Windows95 and on the platform superior than Windows95 (including Window98,
Window2000 and Window XP). The main techniques are as following:

1. Image-based virtual reality: using Java applet creating by Live Picture Corporation and
embedding it into the system. Project the panorama pictures in the way of 3D (three
dimensions) so as to produce a virtual situation.

2. Database technique: client port uses Microsoft Access 2000 as database, it then saves:

I.
ii.
iii.
iv.
V.
Vi.

The questions of worksheets edited by teachers
Students’ personal information

The solutions answered by students

Websites recommended

Embedded data description

Situation description

3. Combination with Microsoft programs: My system combines with Microsoft Word 2000,
which enables to transform the solutions answered by students into Microsoft doc. format
files, and to print or to email homework.



3-2 System Framework

The system design of my research is based on ‘situation-type exploration’, which
means, first of all, to select a situation, and then to design activity items and finally to bring
into the recognition of integration. The system framework is demonstrated as following:
1. Unit
A unit is a complete learning range. There is a worksheet in a unit such as Mountain Elephant,
Confucius Temple, Park Da-An.
2. Subject
A subject is the branch of a unit; there are many subjects in a unit. We can find a panorama
situation and a key article in a subject such as nostalgic area on the summit of Mountain
Elephant, the right door of Confucius Temple.
3. Anchor
An anchor is the branch of a subject, where learners can click on it with their mouse. There
are many anchors in a subject. An anchor can be embedded into appropriate information
served as references while writing worksheets or answering questions.



3-3 System Functions
The screen on student port of virtual field trip system is demonstrated as figure 3-1.
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Figure 3-1 student port system: main image

There are 4 parts in student port system: control panel, demonstration area, information
area, and worksheet writing area. Their functions are as following:
I. Control Panel: shown as figure 3-2

B AR | e o T =]
i T EEELILES
unit menu subject menu website menu

notebook g IE browser % basic info. settings

ESD view tour guide E panorama tour guide ﬁ supplementary info.
Figure 3-2 student port system: control panel
There are 9 functions in control panel:
1. Unit Menu: students can use pull-down menu and select “unit’
2. Subject Menu: students can use pull-down menu and select ‘subject’ to switch situations.
3. Website Menu: students can find the websites recommended by teachers in the website
menu, pulling down the menu and select it to activate the inner-equipped browser,
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demonstrated as figure 3-3. In the image, there are websites recommended by teachers.
When students select the website, the system will link to the website and will gather
information through browsing. Students can also enter keywords to search via Internet.
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Figure 3-3 the selected image of ‘website menu’
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4. Notebook : notebook served as saving temporarily the solutions of questions, as shown as
figure 3-4. Students can use notebooks to save information gathered from websites or
copy information offered by information area in the notebook.
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Figure 3-4 image of ‘notebook’
5. IE Browser: click on IE browser, the system will show on first page, where students can
link to searching engine for searching information.
6. Basic Info. Settings: students can set their basic information such as class, seat number,
and name etc.
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7. 3D View Tour Guide: shown as figure 3-5, students can choose the situation to where they
want to go. The situation is switched right away after clicking the icon.
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Figure 3-5 image of ‘3D view tour guide’
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8. Panorama Tour Guide: shown as figure 3-6, students can choose the situation to where they
want to go. The situation is switched right away after clicking the icon.
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Figure 3-6 image of ‘panorama tour guide’
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9. Supplementary Info: there are many abstracted articles of plants from encyclopedia. Click
the icon to have more information, shown as figure 3-7.
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Figure 3-7 image of “supplementary info”
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I1. Demonstration Area: shown as figure 3-8

Figure 3-8 student port system: demonstration area
There are 3 functions in demonstration area:
1. Review in Panorama: to drag on left or on right by mouse to move the screen scene,
students benefit from observing in the simulating situation.
2. Review in Close: If students are interested in specific spots, they can click on Z button to
zoom in the scene, simulating the in close review in outdoor teaching.
3. Info. Reference Point: in the situation, there are many hidden info reference points which is
the key point of learning and problem-shooting. When students move the cursor across the
hidden info reference points in the screen scene, the cursor changes into ©. The content of
information is appeared by clicking on the icon. Students can hence simulate the outdoor
teaching for inquiry, shown as figure 3-9:
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I11. Information Area, shown as figure 3-9
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Figure 3-9 student port system: Information Area

Information Area demonstrate 4 kinds of contents: 1. the browsing internet information
of teaching tools settings 2. the initial information while running system 3. supplementary
information 4. the hidden information of teaching tools settings. The ways to run them are as
following:

1. Website Menu: after choosing the website menu, there appears the websites recommended
by teachers. The area allows students to link to other sites, shown as figure 3-3.

2. IE Browser: this area offers the links of searching engines

3. Supplementary Info: this area offers the links of supplementary teaching tools

4. Info Reference Point: this area offers the teaching contents and the answers of questions.
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IV. Area of Worksheet Writing, shown as figure 3-10
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Figure 3-10 student port of system: area of worksheet writing

There are 5 functions in Area of worksheet writing:

1. Saving temporarily worksheets: the icon is served as calling for Microsoft Word, which
students can save their answers into files of doc. format

2. Mailing worksheets: the icon is served as calling for the mailing tools set in the system,
which students can send their worksheets via e-mail.

3. Printing worksheets: the icon is served as calling for the settings of a printer, which
students can print their worksheets.

4. Choosing the previous question in worksheets: the icon allows students to go back to the
previous question.

5. Choosing the next question in worksheets: the icon allow students to go to the next
question.
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3-4 The Mechanic of Worksheet

The design of worksheets is to allow students to operate the software with learning
subjects. There are 8 questions in a worksheet. Here is the example:
- Question: There grow some plants along side a cliff. Take a closer look and write down
their names. Draw one of the plants as well. Do you know their living conditions?
- Sub-question guide: 1. Write down their names 2. Draw one of them 3. Explain their
living conditions.
Table 3-2 shows how the worksheet corresponds with the system
Table 3-2 worksheet mechanic example 1

Student’s operation System

1. under the guide of the worksheet,|The subjects between number 40 and 50
students must choose the situation “thejare the corresponded area, students can
cliff of Mountain Elephant” choose one of them and link the situation.

2. students observe the plants along side|Students can use “review in panorama”
the cliff and observe the cliff by moving their
mouse. If they want to take a close look at
the plants, they can use “review in close”
function. When they want to go “inquiry”,
they can click on the items that interest
them where the “information area” will
shows on the relative explanations.

3. students observe repeatedly The plants that students should observe in
the worksheet are common ones, so they
may not be able to answer the question
only by observing one spicy. They should
go inquiry more information in the
situation, so as does in outdoor teaching.

4. students draw the plants Students should draw a site or a spicy of
plants in the situation which makes them
be more familiar with what they observe.

5. hypothesis It’s an open question. Students can have
their own opinions after their observation,
and they can write down their opinions in
the worksheet.

Under the guide of worksheet, students can perform more functions of the system and
explore more in the virtual situations.
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Chapter 4 Experiments
To understand more about virtual field trip software and how it replaces traditional
outdoor teaching activities, | use the software as intervention during outdoor teaching
activities and | design Mountain Elephant Worksheet and teaching tools to gather
information.

4-1 Experiment Subjects

My experiment subjects based on 85 3™ grade students in Wu-Shin elementary school in
Taipei city. They are divided by class into experiment group 1, experiment group 2 and
controlling group, shown as section 4-3.

4-2 Experiment tools

Experiment tools include teaching software and testing tools:

1. Teaching software: the virtual field trip software of my research.
2. Testing tools:

Worksheet: edited by myself, using during outdoor teaching.
Mountain Elephant learning test, using as pretest and post-test.

4-3 Procedure
1. Pretest
I. Content: written test, using Mountain Elephant learning test.
ii. Time: the 6™ week after the beginning of semester. The test takes about 30 minutes.
iii. Subjects: Experiment group 1, group 2 and controlling group.

2. Experiment management
I. Preparation: before going briefing
- Experiment group 1: before departure briefing is lectured by using the software at the
information classroom of Wu-Shin elementary school in Taipei city for 40 minutes under
the guide of teachers.
- Experiment group 2: before departure briefing is lectured by teachers for 40 minutes.
Teachers address the information of my offer.
- Controlling group: before departure briefing is lectured by teachers for 40 minutes. Teachers
address the information offered by me.
ii. Outdoor teaching
- Students of experiment group 1 and controlling group have their outdoor teaching in
Mountain Elephant nature walkway for 100 minutes and they are asked to write worksheets
during the activity.
- Experiment group 2 have their outdoor teaching by using the software for 100 minutes in
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the information classroom of Wu-Shin elementary school and they are asked to write
worksheets during the operation of the software.

3. Post-test

I. Content: written test

ii. Time: after the outdoor teaching. It takes about 30 minutes.
iii. Subject: Experiment group 1, group 2 and controlling group.
4. Conclusion by teachers
I. Content: teachers of every class conclude the outdoor teaching after the activity.
ii. Time: After the post-test
iii. Subject: Experiment group 1, group 2 and controlling group.

The experiment procedure is demonstrated as figure 4-1:

Exper i nent Experi nent Gontrol ling
group 1 group 2 group
Pret est
Mirtual Teacher s} Teacher s}

Held Trip or al or al
System pr esent pr esent
Real Mirtual Real
out door Held Trip out door
t eachi ng System t eachi ng
(wor ksheet ) (wor ksheet ) (wor ksheet )
Post -t est
Goncl usi on Goncl usi on Goncl usi on
by teachers by teachers by teachers

Figure 4-1 experiment procedure
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Chapter 5 The Result of Experiment
5-1 Experiment Result Data List

My experiment includes the grades of pretest, post-test and worksheets.

There are 30 questions in every pretest and post-test, including 11 questions of
knowledge, 11 questions of comprehension, and 8 questions of application. One question
scores one point. The total points are 30. Table 5-1 below lists the sample number (N),
average (M), and standard deviation (SD):

Table 5-1 Average and Standard Deviation of pretest and post-test in every group

otal
Knowledge Comprehension Application )
point
N M M M M

(SD) (SD) (SD) (SD)

Experiment 4.88 5.54 3.77 14.19
Pretest 26

Group 1 (2.03) (1.96) (1.66) (4.69)

Post-test 26 8.23 6.65 5.12 20.00

(1.58) (1.72) (1.53) (3.82)

Experiment 5.14 6.28 3.14 14.55
Pretest 29

Group 2 (1.81) (1.75) (1.92) (4.46)

Post-test 2 7.45 6.86 4.76 19.07

(2.31) (1.77) (1.98) (5.00)

Controlling 5.33 5.57 3.93 14.83
Pretest 30

Group (1.94) (1.48) (1.76) (4.45)

Post-test 30 7.00 6.33 5.00 18.33

(2.85) (2.23) (2.08) (6.57)
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| also collected the grades of worksheet, there were eight questions in the worksheet,
each question evaluate in four level, they are 10 points, 7.5 points, 5 points and 2.5 points, if
the student didn’t answer the question | marked it zero. The total score of worksheet is 80.
Table 5-2 shows their grades.
Table 5-2 Average and Standard Deviation on grades of worksheet

M

N o)

Experiment 5 50.40
Group 1 (13.14)

Experiment 3 51.17
Group 2 (8.14)

Controlling 5 50.26
Group (11.83)
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5-2 Discussion

1. Compare the difference between virtual field trip and traditional lecturing of teachers:

- Experiment group 1 gets higher grades than controlling group in the “knowledge” questions
of Mountain Elephant Test. We can understand students who use the software can easily
distinguish the key plants thanks to the vivid situation. That is why they can score high in
the most basic “knowledge” questions. However, the reason that they do not get the best
points in the whole tests is because that students in the elementary school do not have
Nature courses until their 3" grade and they can’t understand right away the questions
needing higher level. So their performance is limited in the questions of “comprehension”
and “application”.

- Time limited on operation: students do not have sufficient time to operate the software. We
can find out from students’ answers that some parts of students do not understand
completely of the contents of the teaching tools, which influences their performance in the
questions of “comprehension” and “application”.

2. Compare the difference between virtual field trip system and traditional outdoor teaching:

the result of experiment group 2 does not have significant difference with other 2 groups,

which allows us to make a conclusion that students using the software have similar learning
effect with those practicing outdoor teaching. However, the time limit of the operation of the
software influences students’ performance in the post-test.

3. Analysis of the grades from the worksheet

There is no big significance among experiment group 1, group 2 and controlling group. It

may be due to the different standard of teachers in every class, even though | have indicated

the rules of scores in the worksheet.
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Chapter 6 Conclusion and Suggestion

6-1 Conclusion

1. Thanks to the discovery of my research, it is quite practical to use image-based virtual
reality with a worksheet at the same time to establish a virtual situation. Besides, their
production and technique costs is relatively low, which is suitable for schools to adopt as
teaching tools.

2. The students using the software are much motivated than those who have tradition
lecturing, and they are more able to make a right observation during outdoor teaching even
though the result of the worksheet and post-test is not highly significant.

3. The students using the software for outdoor teaching have similar performance with those
practicing traditional outdoor teaching, their performance of post-test is a little bit better
than that of traditional outdoor teaching, but is not highly significant.

6-2 Suggestions

1. Have much time to operate the software: we should note that students need much time to
adjust themselves of operating the software during outdoor teaching. They need even longer
time than real outdoor teaching.

2. Design worksheets properly: worksheets help guide students operate the software so they
should be designed properly.

3. Elevate the age range of researching subjects: the subjects in my research (3" grade
students) do not have sufficient ability on scientific sense and on oral and written
expression. Sometimes it’s rather difficult to understand their thoughts and expressions in
the worksheet. So it is my suggestion to elevate the age of researching subjects.

4. The image-based virtual reality does not sufficiently simulate the real situation:
image-based virtual reality is based on static images instead of dynamic ones. | hope
improve the situation through the development of information technology.

5. “Internetify” future system: due to the limit of bandwidth of Internet, my system can only
allow learners to save the teaching tools and worksheets in their computers. | hope there
will be a platform installed on internet in the future so as to establish a national learning
walkway website.
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