An Integrated GPS-supported Outdoor
Exploratory Educational System—EagleEye

Morris S. Y. Jong™, Eric T. H. Luk®, Jimmy H. M. Le€®
®Department of Curriculum and Instruction
aCentre for the Advancement of Information TechnplagEducation
The Chinese University of Hong Kong, Hong Kong
"mjong@cuhk.edu.hk

Abstract: EagleEye is an integrated GPS-supported educatgystem for supporting
students and teachers respectively in pursuing faaititating exploratory learning in
outdoor fieldtrip activities. This system has foeomponents, including the (1)
Location-based Exploratory Resource Authoring Tdq8) GPS-supported Exploratory
Platform, (3) Repository Server, and (4) Teachengote. A preliminary study, which
involved 40 participants (38 students and 2 teacfiem a school) adopting EagleEye in an
outdoor fieldtrip activity, was carried out to irst@jate their perceptions of this system. It
was found that EagleEye brought desirable fieldixiperience to the students. The teachers
also perceived positively the educational potentiblEagleEye for outdoor fieldtrip
activities from both technical and pedagogical pecsives.

Keywords: EagleEye, exploratory learning, GPS-supported aartdearning, mobile
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1. Introduction

With the advancement of mobile technology in theerg decade, there have been
educational researchers endeavouring to studydheaéional potential of mobile learning
and how mobile devices can be integrated into tleegss of education. For example,
Sharples et al. [1] developed a framework theogizibout mobile learning. This framework
informs researchers of (1) the design of mobilemetogy for educational purposes, and (2)
the analysis of learning taking place in mobileteats. Shih et al. [2] developed a mobile
learning platform for scaffolding students in theurse of inquiry-based learning in the
context of social science education. Looi et al f&nsformed an existing science
curriculum into a mobilized inquiry-based sciencericulum for delivery via 1:1 mobile
devices. Boticki et al. [4] investigated the intgon of mobile learning and CSCL
(computer-supported collaborative learning), nameiCSCL, for promoting students’
collaborative experience and sharpening their slofi communication, negotiation and
decision-making. In this paper, we discuss our meile learning initiative on harnessing
the Global Positioning System (GPS) technologympsrt outdoor fieldtrips.

The GPS is a space-based satellite navigatioersygiroviding reliable geo-location
information anywhere on the earth [5]. Based orGR& technology, we have developed an
integrated mobile exploratory educational systemmely, EagleEye for empowering
students and teachers respectively in pursuing faaiitating exploratory learning in
outdoor fieldtrip activities. Early this year, wercducted a preliminary study to probe into
students’ and teachers’ perceptions of using Eagletecording to their experience in an
outdoor fieldtrip with the adoption of this systeirhis study involved 38 students and 2
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teachers from a school. We used a mixed reseapoagh with a combination of student
guestionnaire-based survey, teacher interviewyesearcher observation.

2. Rationale behind Our Initiative

Knowledge cannot be separated from how and whyewekbps [6]. Nevertheless, the
knowledge taught at school are usually fragmememismall and unconnected pieces. The
original intention is for making learning easieytkihis often ends up neglecting the
rationale behind the knowledge itself, creatingeafistic learning content and context, and
rendering the whole learning process boring [7]the view ofconstructivist educatign
learning should be an active process in which stisdeonstruct knowledge by interacting
with rich and authentic learning environments ([8], [10]). Experiential learning11] is
one of constructivist learning paradigms being @dted in today’s education, while one of
the pedagogical approaches to implement this legnp@radigm isieldtrips [12].

Fieldtrips place learning in contexts that canandwe replicated in classrooms [13].
Evidence has shown that, in comparison with clasaractivities, students in fieldtrip
activities are more motivated [14], more willingtransfer, apply, and anchor knowledge
[15], as well as more likely to generate greatéjestt matter interest [16].

Nadelson and Richard Jordan [17] categorize figislinto two common genres. The
first genre is indoor-based, for example, a clas#izvg to a museum, science centre,
institution, etc. The second genre is outdoor-bakedexample, a class visiting to a park,
forest, wetland, villages, or other sites with speoatural or heritage settings. The latter is
usually adopted in geography, ecology, or cultedlication for providing students with
opportunities to pursue exploratory learning inl-téa, real-world environments. In this
paper, our focus is on outdoor fieldtrips. For imgtconvenience, the term “fieldtrip(s)”
refers to “outdoor fieldtrip(s)” hereafter.

Conventionally, students’ fieldtrips are led bgi¢bers [12]. Before a fieldtrip activity,
a teacher will design a set of paper-based worksHee scaffolding his/her students in
groups to observe, experience, and reflect, in rdecme with some specific learning
objectives of the fieldtrip. Usually, these workstse contain open-ended questions for
facilitating the students during the fieldtrip tortk about and response to. At the end of the
fieldtrip, the students have to submit the teadheir “answers” to these questions in
written format. These submissions will sometimesused for assessing the students’
performance in the fieldtrip.

Students and teachers, however, do encounterugaddficulties in pursuing and
facilitating conventional fieldtrips activities. Bwe our development of EagleEye, we
conducted in-depth interviews with 5 senior secopddudents and 5 secondary teachers
respectively from three different schools. The sthid and teachers respectively had rich
fieldtrip-participation experience and rich fieligtfacilitation experience. According to
their experiences and observations in the pasy, ehleborated on a number of problems
arising frequently in conventional fieldtrip actieis, as summarized below.

Problem 1: Learning taking place in a teacher-cest manner. The
student-to-teacher ratio in a fieldtrip is usuallyge. Typically, one to two teachers
facilitate a class of 40 students (or even moragking enough “manpower,” the teachers
will bring the whole class to the designated exqiory spots on the fieldtrip site one by one
in a designated order, without allowing the studgmnaups to plan and frame their own
exploratory route. This violates largely the oraimdvocacy of the fieldtrip approach to
facilitate learners to learn in a constructivistident-centred fashion.

Problem 2: Students’ learning motivation cannot ksestained At the beginning of a
fieldtrip, students’ learning motivation is usualtygh. They are happy and excited (see
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Figure 1a), because outdoor activities are raratively in comparison with everyday
classroom activities. However, their motivationlwitten decrease gradually in the course
of the fieldtrip. A reason is that the studentsénaw right to control the time being spent on
a particular exploratory spot in correspondencé wheir own learning pace and interest.
The time for staying at each spot is determinedhleyr teachers, not themselves. Further,
every time when a class of 40 (or even more stgjlemtives at a single exploratory spot
(usually a small area), it is too crowned for evstydent to observe and experience the
context around and the happenings (e.g., sociatalaral events) therein (see Figure 1b).

Problem 3: More effective scaffolds are needéal.a fieldtrip, most of the learning
scaffolds (guiding/open-ended questions) are giwestudents through worksheets. These
worksheets are mainly text-based (or sometimesiwitlyes, such as, maps, pictures, etc.)
presented in a static manner. During the fieldthp, students can only use texts to respond
to the questions by writing on the spaces asideetow the questions, or on the opposite
slides of the worksheets. This kind of paper-andepescaffolds, nonetheless, does not
appeal to today’'s students who are, in Prensky8} {érms, “digital natives.” They are
eager to have technological and multimedia elementsupporting their learning process.

Problem 4: Collaboration among students is wedR.a fieldtrip, although students
are usually divided into groups and asked to putise@xploration collaboratively, most of
them just care about whether they can completertinksheets in hand before the end of the
fieldtrip. Instead of having much discussion witkeit groupmates, the students spend a lot
of time on copying the information from the fielgtsite (see Figure 1b). They hope that the
information can help them to answer the questionthe worksheets.

The aim of our development of EagleEye is to mtigthe above problems. Besides
the employment of mobile technology, from the pedacal perspective, we adopt
Jonassen et al.’s [19] framework, “meaningful l&agrwith technology,” as the foundation
for shaping the design and implementation of EaggeE

(b) During a fieldtrip
Figure 1. Students in a Conventional Fieldtrip Actvity

3. EagleEye

EagleEye consists of four core components. Thevatig will elaborate on the specific
function of each component.

3.1. Location-based Exploratory Resource Authofiingl (LERAT)
The LERAT is a PC-based software tool for teachersreate location-based exploratory
resources for running on GPS-enabled tablets. Biittese resources is a combination of a

mapand a number of location-basexploratory scaffoldfor facilitating students to pursue
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exploratory learning during a fieldtrip. The intecé of the LERAT is shown in Figure 2.
When a teacher creates a location-based exploregsource, first of all, he/she needs to
import a map (in image formatinto the LERAT for specifying the geo-area cormsging

to his/her planned fieldtrip. This imported map dr@es the base (the background) of the
resource. Further, he/she needs to conduct simpleation by inputting the corresponding
real-world latitude and longitude valdesto the corners of the map. After that, the teach
can set up, at each designated exploratory spthemap, a location-based exploratory
scaffold. Usually, each scaffold contains a guidqugestion for hinting the students to
explore that spot. These scaffolds will then bespnéed as “hotspots” (see the circles in
Figure 2). Various templates (multiple-choice, ffaise, fill-in-the-blank, open-ended
guestion types, etc.) are available in the LERAMa®ssisting the teacher in designing the
scaffolds. After developing the resource, he/sHeupload it the RS (see Sub-section 3.3).

FURHET ERGE)
ke

Figure 3. GPS-supported Exploratory
Platform (GEP) Students’ GEP

3.2. GPS-supported Exploratory Platform (GEP)

The GEP is a tablet-based software application, @ App). The current version of the
GEP is designed for running on Apple™ iPads, aravaslable for free download from the
Apple™ App Store. The interface of the GEP is showirigure 3. Before a fieldtrip,

! This image source can be obtained simply by setaeturing it from free online maps, such as, Ge#\|
Maps fittp://maps.google.copor Bing™ Maps Ifttp://maps.bing.coin
2 These values can also be obtained easily fremonline maps, such &oogle Maps™ or Bing Maps™.
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students will first connect to the RS (see Subige@.3) to download the corresponding
location-based exploratory resource (designed d&iy thacher) to their GPS-enabled tablets.
During the fieldtrip, the students will open thes@arce with the GEP. An “avatar” (see
Figure 3) will appear on the map to indicate tlmirrent geo-location in the real world.
Based on the ongoing GPS signals received by thE, Giie “hotspots” (exploratory
scaffolds) embedded in the resource will pop upratically when the students step in
physically the corresponding geo-locations on tieddtirip site (see Figure 4). These
hotspots will guide them to observe, experiencd,rafiect during the course of the fieldtrip.
They can also submit their responses to the quessfyesented at the hotspots) through the
GEP to the RS (see Sub-section 3.3). Hence, #émther can retrieve those responses from
the RS through the TC (see Sub-section 3.3). Umidterzentional fieldtrip activities where

a whole class crowds into each exploratory spotisaneously, with the GEP students can
work in small groups to plan and frame their owplexatory route and how much time to
be spent at each spot, according to their own ilegpace and interest.

3.3. Repository Server (RS) and Teacher Consolg (TC

The RS has three main functions. Firstly, it is feachers to upload their created
location-based exploratory resources. Secondiy fdr students to download the resources
to their GPS-enabled tablets before the fieldtripsirdly, it is for storing the students’
on-going responses to the questions (explorat@fyads) during the fieldtrips. The TC is a
web-based (browser-based) platform connected tB&dt aims at enabling the teachers to
retrieve their students’ responses to the quesétiasthe fieldtrips. Those data will provide
the teachers with useful information for assesaimg debriefing their students.

4. Research Design

The aim of the present study was to probe prelimiinanto students’ and teachers’
perceptions of EagleEye after experiencing itsdigéng a fieldtrip activity. A secondary
school in Hong Kong was invited to participate le tstudy. The participants involved a
class of 38 Grade-9 students (aged 16.3 in aveeagk? geography teachers. The students
had some experience in participating conventiae&dtrips when they were in lower grades.
The teachers had rich experience in organizing eotonal fieldtrips.

The fieldtrip in this study was conducted as atreegurriculum event of geography
education. The fieldtrip site was a “semi-ruraltalocated at the New Territories in Hong
Kong— a village called Lung Yeuk Tau. From the estianal perspective, this fieldtrip
aimed at letting the students explore the impakctstmanization on the conservation of the
traditional Chinese culture in Hong Kong. In fathe teachers had organized similar
fieldtrip activities (on the same site, with ther@aeducational aim) but in a conventional
fashion (with paper-based worksheets) for theimfr students in previous years. The
following sub-sections delineate further the desigjthis study.

4.1. Teacher Enablement Training

Four weeks before the fieldtrip, we conducted ahwar training session for the teachers.
The training provided them with hand-on practicettom use of the LERAT, GEP, and TC
of EagleEye. After that, we requested the teactzecenvert their paper-based worksheets
used previously in the Lung Yeuk Tau fieldtrip irgdocation-based exploratory resource
with the LERAT for the present study. In additiove asked them to practice the use of the
GEP and TC by themselves. Within a week, the teaatreated the resource.
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4.2. Setting of the Fieldtrip Activity

The 38 students were divided randomly into 8 groi4p$o 5 students per group). Each
group was given a tablet (Apple™ iPad). The figidactivity was held in a morning, taking
around 3.5 hours to finish (excluded the roundrgvelling time between the school and
the fieldtrip site). The first part (20 minutes) sva briefing session (taking place in the
school) in which the teachers briefed the studenthe aim of the activity, the operation of
the GEP, as well as some safety issues. The sqmamd2.5 hours) was the fieldtrip in
which the students worked in groups with the GERe Third part (40 minutes) was a
debriefing session (taking place after coming beckhe school) in which the teachers
retrieved (with the TC) and discussed the studeetgponses to the questions (exploratory
scaffolds) embedded in the location-based exployatsource.

4.3. Data Collection

We observed the entire study (including the teaelna@blement training, briefing session,
fieldtrip, and debriefing session). A post-activiyident survey was conducted right after
the completion of the debriefing session. §hestionnaire of the survey consisted of 10
items, in 5-point Likert scale. Table 1 descridesdesign of the questionnaire, while Table
2 (in Sub-section 5.1) displays the 10 items. Titst &€ight items requested the students to
rate their present EagleEye-supported fieldtripeeigmce in comparison with their past
experiences in conventional fieldtrips. These itamese designed with respect to the four
problems in conventional fieldtrips that we havecdssed earlier in Section 2. We wanted
to study the possibility of adopting EagleEye tdigaite these problems. The last two items
requested the students to rate their overall paorep of the use of EagleEye. After
finishing the survey, we interviewed the two teashéogether for gathering their
perceptions of the adoption of EagleEye in fiefdactivities.

Table 1. The Design of the Questionnaire Iltems

Aim Items Corresponding Problem (see Section 2)
To study the possibility of Items 1, 2 i) Learning taking place in a teacher-centred manner.
adopting EagleEye to mitigate the | Items 3, 4 ii) Students’ learning motivation cannot be sustained.
problems in conventional fieldtrips | Items 5, 6 iii) More effective scaffolds are needed.
Items 7, 8 iv) Collaboration among students is weak.
To stud'y the students’ overall ltems 9, 10 /
perceptions of the use of EagleEye

5. Findings

We discuss the findings from two perspectives.tk&rshe students’ perceptions based on
the post-activity student survey results and oweolation. The latter is the teachers’
perceptions in accordance with the teacher interaed also our observation.

5.1. Students’ Perceptions of the EagleEye-supgdtieldtrip

The questionnaire return rate was 100%. Table @slioe descriptive statisti¢ll: Means,
SD: Standard Derivationdf the students’ responses to each items.

The results align with what we observed in thelgtérrom the students’ point of view,
EagleEye did provide them with a favourable figfgexperiencgsee Iltems 9 &10)In
addition, they rated their experience in the pre§iefdtrip more desirable than their past
experiences in conventional fieldtrips. This indesaEagleEye did mitigate, to a certain
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extent, the problems discussed in Section 2. f#jilsgleEye made the fieldtrip more active
and student-centred (see Items 1 & 2, mitigatirapm 1). Secondly, EagleEye motivated
and engaged the students in a greater extenttésas B & 4, mitigating Problem 2). The
students were provided with better support throbdggleEye (see Items 5 & 6, mitigating
Problem 3). Lastly, EagleEye promoted the collaboneamong the students (see ltems 7 &
8, mitigating Problem 4).

Table 2. The Post-activity Student Survey Results

Item | M | SD
Comparing to my past fieldtrip experiences, in the fieldtrip today ...
5: Strongly Agree 4: Agree 3: Neutral 2:Disagree |: Strongly Disagree
I | I participated more actively because of EagleEye. 4.26 0.49
2 | I' had better control on the process of exploration according to my learning paceand | 4.43 0.50
interest because of EagleEye.
3 | I am more motivated in the process of exploration because of EagleEye. 431 0.49
4 | | was more engaged in the process of exploration because of EagleEye. 4.23 0.36
5 | The location-based features of EagleEye (the indication of my geo-locations, and the 4.21 0.50
just-in-time pop-up of hotspots) provided me with better support in the process of
exploration.
6 | The multimedia and interactive features of EagleEye (the hotspots, and the questions 4.25 0.48
presented therein) provided me with better support in the process of exploration.
7 | I had more discussion with my groupmates because of EagleEye. 4.37 0.67
8 | | have better collaboration with my groupmates because of EagleEye 4.26 0.63
In an overall manner, ....
9 | The use of EagleEye offers me good fieldtrip experience. 4.48 0.45
10 | 1 am eager to have more chances to have EagleEye-supported fieldtrips in the future. | 4.47 0.46

5.2. Teacher’ Perceptions of the EagleEye-suppdfiettitrip

Owing to the limited spaces of this paper, we discanly the teachers’ perceptions of
EagleEye from the technical and pedagogical petsjesc From the technical point of view,
the teachers found EagleEye was easy to use, gmdcagted the user-friendliness of the
LERAT, GEP, and TC. They elaborated—
We are not smart in IT and computing in fact. Hosvewe didn’'t have any
difficulties in converting the paper-based workskeato the location-based
exploratory resource with the LERAT for the predesidtrip. We also didn’'t have
any difficulties in getting familiarized ourselwsgh the use of the GEP and TC. The
overall operation of EagleEye is quite user-frignd|
The teachers’ elaboration aligns with what we oles# in the study. During the
teacher enablement training, the teacher did wethe hand-on practice on EagleEye.
During the briefing session, they were able to aixpthe operation of the GEP to their
students fluently. During the debriefing sessiomeyt could retrieve their students’
responses to the questions (exploratory scaffaldgugh the TC without any problems.
From the pedagogical point of view, the teachersgieed the educational potential of
EagleEye positively. Specifically, they appreciatesdability to engage and motivate the
students during the fieldtrip and make the whotddtrip more student-centred. They
elaborated—
We have organized fieldtrips over many years, iteve never seen students so
motivated and engaged like the ones in the figldrday. We are also happy to see
today the students could plan and frame their owpiagatory route, and have more
control on their own exploration ...... The performarufethe students today is
impressive.
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6. Conclusion and Further Study

In this paper, we have delineated our mobile |egyninitiative, EagleEye, an integrated
GPS-supporting students and teachers respectivglyrsuing and facilitating exploratory
learning in outdoor fieldtrip activities. We havis@discussed our perceptional study for
investigating students’ and teachers’ experienagsing EagleEye, in which we got some
initial success and encouragement. However, adigigéd in the paper, the study was a
preliminary one. More research work has to be damdurther studying the educational
effectiveness of EagleEye, in terms of, for examplivancing students’ knowledge and
exploratory skills, promoting students’ subject taatnterest and affection for the natural
environments, etc. In addition, in order to enhatheeexisting use of EagleEye, we would
like to know if we need a new pedagogical approabich is different from the typical
3-phase approach (briefing, fieldtrip, and debngfi adopted for long in conventional
outdoor fieldtrip activities. All of the above halkeen added to our research agenda.
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