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ABSTRACT:

This paper presents an investigation into the agprof e-learning tools and applications in higleelucation institutions. The
developments of e-learning tools are still veryetioonsuming and require commitment and enthusigdsmiwersity staff. This
study investigates if e-learning tools are worth itivestment and if students as well as acadeawtficagtcept these as new innovative
learning tools. The investigation is based arownal ¢-learning tools which were developed at Neveddhiversity to support the
learning experience of students in the area of G¢iom

A virtual traverse and a levelling e-learning teare developed to provide students with an oppdytua improve, enhance and
test their learning experience and knowledge irear@atics context. It was hoped that the tools wputide a replacement for the
cancelation and cut-backs of fieldcourses and jgalstdue to escalating cost (both financial aradf $ime) in recent years. Both
tools were created as interactive tools, which iregthe students to perform measurements, calonktand answer questions,
thereby offering a learning tool as close to a praktical exercise as possible. Immediate feedimpkovided to the students for
measurements and calculations to confirm or offerstudents a chance to improve and assess thgiirlg.

Both tools were made available to different cohoftandergraduate students at Newcastle Universitythe University's website.
Students were encouraged to use the e-learning ito@reparation to practicals and the fieldcouaseyell as for exam revision. No
formal assessment was linked to the use of thareileg tool, therefore students were using the éooh volunteering basis.

This paper will present the results and analysithefstudent’s feedback to using e-learning taaésessing thereby if e-learning
tools find acceptance among students but also tsifyeteaching staff. Students and university staéfmbers were questioned
regarding their opinion of e-learning as teachingld. The opinion of academic staff was rather eoraive regarding the
replacement of traditional teaching methods, sichracticals and seminars, with e-learning. Stuglentthe other side were a lot
more open to e-learning tools and certainly sawemttdl in them as learning tools. However, the tjoeeaires as well as
monitoring of the use of the tools showed that shisl require an incentive to use the tools, i.easa@ssment. This paper will show
that the development of e-learning tools may seriting and innovative, but the student’s acceptaot¢hese tools has to be
considered in their development, so resourcesiar@dan be allocated appropriately.

1. INTRODUCTION 1.1 Geomaticsat Newcastle

Geomatics at Newcastle University offers two Gedesat

E-learning tools, techniques and applications tgaiaed a lot related undergraduate degree programmes, Geographic

of attention in various levels of education over tast years. It
resulted in the development of a several e-learrtings,
partially involving large amount of public moneyweéstment,
e.g. Gitta (Gita, 2009). A large amount and varite-learning
tools therefore now exist and can often be accefeed of
charge over the internet. An overview of e-learningls and
software in the area of remote sensing and phatogedry can
be found on the website of the ISPRS working grouf2 V
(ISPRS_WG_VI/2, 2009)). The range of tools, sofevand
applications shows the interest of teaching stafgilearning
tools and that a high potential is seen in suckst&@ome of the
tools have clearly been developed with the studentind, but
it is not always logistically possible to involveudents in the
development process. This study therefore aimeassess the
student opinion of e-learning tools. It investaghif e-learning
tools are worth the investment and if students pictieese as
new innovative learning tools. The investigation bhased
around two e-learning tools which were developedatcastle
University to support the learning experience afisnts in the
area of Geomatics.

Information Science and Surveying and Mapping Swmen
Additionally, surveying is also taught as a Stagentl Stage 2
modules in the Physical Geography (20 students) @ivil
Engineering (c. 85 students) undergraduate degogrgmmes
at Newcastle University, consisting of numerous cfical
sessions, in addition to lectures. Traditionallgsidential
fieldcourses contributed to the learning procesthefstudents,
as these are seen as an effective learning experienstudents
to gain competent knowledge in any subject related
surveying. However, the escalating cost (both forand staff
time) of running residential fieldcourses have led
cancellations and cut-backs in the subjects of Gdiom at
Newcastle University, UK. Alternative teaching meds
therefore have to be found to improve the learr@rgerience
to compensate for the missing fieldwork experiende.was
expected that e-learning tools could offer a pdssiblution to
overcome the missing practical experience.
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2. THE USE OF E-LEARNING TOOLSASVIRTUAL
FIELDCOURSES

Fieldwork and fieldcourses are an important leayrtiool for

any Geoscience degree. Residential fieldcourseg haen
carried out in many studies successfully for maegrg and
have found a wide appreciation for learning amosgstients.
However, as residential fieldcourse are very fira@nand staff
resource intensive, alternatives for fieldcourse @ften sought
by universities. E-learning tools may provide satternative.

Virtual fieldcourse, as examples for e-learningldgpbave been
developed with the aim to enhance the learning réxpee of
students in the context of existing residentiddfieurses. Any
virtual fieldcourse development can be understocd aa

inspiration to improve the overall student learnexperience
(Phipps, 2001). There is no definition for virt'faldcourses
(VFC) yet available, but the UK Higher Education deay

defines a virtual field trip as a “type of simuldtdield trip

undertaken trough the Internet” and a virtual labory as a
“technological instrument that allows the simulatioof

laboratory or other equipment on a computer” (HERszay,

2007).

VFCs have now been developed at several institutbamess
the world. Existing VFCs in the UK range from liveehy

cameras to full interactive virtual fieldtrips (GDR001). An
example for an existing VFC is the development Diak Peak
virtual tour as a introduction and preparation tdot a

geography fieldcourse (McMorrow, 2005). It took tapthree
years to develop the complete virtual tour, hightiigg the cost
and time associated with its construction. A shidmirvey for
this virtual tour highlighted that students got edxenjoyment
out of using such learning tool and did not neadlyssee it as
an improved learning tool to help their understagdof the
subject (McMorrow, 2005).

On the other hand, the costs of the developmeranyf e-
learning tool are often underestimated, as any dewelopment

in the virtual world involves costly starting cogtssroff and
Eisenstadt, 1997). Additionally to the cost amdeticonsuming
production, as well as specialist computing and -web
management skills which may have to be obtaineglireg
additionally training for staff members (Curry and ridum,
2006). This shows, that the development of a VF€sduoot
automatically promise a new successful teachinguregs or a
revolution of teaching.

3. THEVIRTUAL INTERACTIVE TRAVERSE
LEARNING TOOL (VITLT)

The analysis of the acceptance of e-learning te@m®ngst
students was carried out on the basis of two evlegrtools
which were developed at Newcastle University. Baiblg aim
to aid the learning experience of students in Geosaelated
subjects. To achieve an acceptance of the toolstlgents,
students of different stage in the degree programere asked
to provide feedback during the development and rthei
suggestions and comments were integrated in tlaé MATLT.
Additionally, the following recommendations, gainedf
previous studies, were consequently consideredhgiuhe
development phase of both e-learning tools (McMaerr2005):
- Use of linear structure including a link on eaedge back to
the main map

- Use of annotated graphics

- Offer self-assessment at the end of the on-lkeeaise.

3.1 Development of the virtual interactive traverse learning
tool

A virtual interactive traverse learning tool (VITLTwas
developed in 2007 to improve the understanding laaching

of surveying methods, in particular of traversing.The
development of the e-learning tool was funded fé¢ Inonths
by Newcastle University. The tool aimed to simeldhe
observation and calculation of a surveying travers&he
VITLT is based on several traverses around Neweastl
University campus. Maps and photographs are predent
together with an explanation and description inuaveying
context to familiarise students with the setting aofrealistic
traverse observation environment.

Virtual observations at each traverse station weedised via
hotspots on an overview map and 360 degree panorami
images. This allowed the students to gain a sinmélaatial
orientation to that which they would have when obisg a real
traverse. The student can pan and zoom the imalpedte the
target and click to take a measurement, the hot@towvertical
angle and slope distance are displayed in a vithtal station
display. The virtual interactive traverse tool vpespared using
Asynchronous JavaScript Technology (AJAX), allowirgg
dynamic website to be created.

3.2 TheVirtual Interactive Traverse L earning tool

The VITLT design consists of the two main elemeritse
admin pages allowing new traverse to be enteredahdto be
accessed by the administrators and of course thderst
exercise pages, which presents the public face of i

The admin webpage of the VITLT summarises the igst
traverses within the system to the tool administréEigure 1).
Additionally, the webpage allows to set-up new ¢&@es
together with data, pictures and design.

the Devanshire building on the campus of Newcastle University. Fixed coordinates are provided for traverse station A (E:424868.025,
tation E (E:424886.472, N: 565233.267).

Edit | _Delete | _Add/Edit stations

4: Glaramara Network
Glaramara main network

Edit | Delete | Add/Edit stations

5: Claremont Tow
This trav

1se
around Clarmont Tower on the campus of Newcastle University. This is a travserse consisting of twa known stations and five stations of the which
the coore to be calculated. Fixed coordinates are provided for reference station GCQ17(E: 424716.923, N: 565191.450) and the traverse station GC18 (E:

424733.084, N;: EB5179.541).

Figure 1: Admin page of the VITLT

Any new traverse to be added to the VITLT datatissequired
to have been calculated and the complete solutibered into
the project database.

The first student page of the VITLT
(http://www.ceg.ncl.ac.uk/pls/vfcourse/index.aspwforms the
students of the outline, objectives and assessafghe VITLT
(Figure 2). Once the students familiarised theneselwvith the
objects and aims of the exercise, a traverse caelbeted.
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Figure 2: The student introduction page to the VITL

Once the traverse is chosen, the students arenpedswith a
Google Map overview of the traverse stations. TFhelent
must decide which station should be observed dinst has to
choose the station. This loads the QuickTime mevésenting
a 360 picture panorama. It allows the students to ot
zoom around in the picture (Figure 3). Once theo#tation is
identified, a measurement can be carried out lokidg on the
image. This measurement exists of a traverse odisanv
consisting of the horizontal and vertical angleethgr with the
slope distance (Figure 3).

The Devanshire Building

tion traverse around the Devonshire building on the campus of Newcastls University. Fixed coordinates are provided for traverse station A
(E1424868.025, N:565270.105) and the reference Station E (E:424886 472, N: 565233.267).

site plan Field abservations

5 . Move o newstaion |[0 =]
Figure 3: Set-up for traverse observation from stagion

Once all measurements are observed, the studenteguired
to calculate the traverse data by hand and filthia traverse
calculation sheet. The traverse calculation stebased on the
Newcastle University template for the calculatioh @ 2D
traverse and should therefore be familiar to thelesits. All
data inserted by the students is assessed inimealand an
indication for a correct or incorrect value is giv8he VITLT
allows students, to self-assess their traversirggmation and
calculation skills, instead of the currently usedmsative
assessment.

4. THELEVELLING E-LEARNING TOOL

The developed levelling e-learning tool was devetbpat
Newcastle University with the substantial inputaofinal year
student. It is therefore based on student inputapidion and
developed directly under the student’s influen@ée levelling
tool was created to provide students with a remigiool for
levelling, allowing them to gain some backgrountbimation
but also testing their knowledge with several quiestions, as

well as testing their levelling skills with an eataing levelling

exercise. The tool was generated with the softwadebe

Captivate. This software allows to capture movemens
screen, e.g. software but also the creation ofzgsias part of
its Learning Management System. The final outpua iset of
interactive HTML webpages.

The student is presented with an overview on thet gtage
(http://mww.ceg.ncl.ac.uk/pls/virtual_levelling_tutal/home.ht
ml), which allows the student to work through theearhing
tool chronologically or jump to a particular sectiof the
levelling e-learning tool (Figure 4).

Figure 4: Start pége the leveling e-learning tool

Animations and graphics are used interactively sliifferent

aspects of levelling and involving the studentlia e-exercise.
It aims to help students to use the e-learning budl also to
engage in the tool and thereby the learning prodessations
and interactive quizzes are used for every aspiektvelling,

providing the students a comprehensive e-learrang (Figure
5).

The e-learning exercise is concluded with an etmalc
consisting of a complete levelling routine/loopdiiie 6). The
student is required to read the staff, presented pitture and
complete the levelling booking form including a#lculations.
Immediate feedback is provided to the studentsoas as one
value is entered.
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- Figure 6: E-levelling practical

The levelling tool benefits to the learning and is@n of
students, as is can be repeated at anytime anddpsoa real
life example to the subject area.

5. EVALUATION OF E-LEARNING AMONGST
STUDENTS AND STAFF

It was hoped that both e-learning tools would pidevia
replacement for the cancelation and cut-backs elfidburses
and practicals due to escalating cost (both firenand staff
time) in recent years. Both tools were created &sraotive
tools, which require the students to perform meaments,
calculations and answer questions, thereby offeairigarning
tool as close to a real practical exercise as plessi

Both tools were made available to different cohodf
undergraduate students at Newcastle University the
University’s website. Students were encouraged e the e-
learning tools in preparation to practicals andfiblelcourse, as
well as for exam revision. The tools were brieflentioned
during lecture and links to the website were predidrom
Blackboard. No formal assessment was linked taitfeeof the
e-learning tool, therefore students were using thed on a
volunteering basis.

To assess the use of the e-learning tools and tthderdt's

opinion of them, questionnaires were given to theants. The
questionnaires ranged from questions if the stiwdemjpyed the
use of the e-learning tool and if they would likeuse more e-
learning to questions which asked the students rumdiéch

circumstances e-learning tools would be used ar aséelpful.
The following section presents the results of thestjonnaire

perspective, the use and acceptance of the eganoiols
should therefore not be a limited.

Ease of use of E-learning tool

B Strongly agree @ Agree @ Not Sure M Disagree 0O Strongly Disagree

Student number

o P N W A~ O O

i

The design of the e-
learning tool was
presented well

Fr

I could follow the
instructions easily

It was easy to navigate
around the e-learning
tool.

Figure 7: Response to use of e-learning tools

A larger variation in answers was found if the stts were
questioned regarding the outcomes and benefitshef &-
learning tools. There was generally agreement astotite
students that the e-learning can be helpful to stpthe
learning and understanding (Figure 8). As suctsthdents saw
the potential for the preparation of practicals.wdwer, the
student opinion overall showed that such e-leartdods could
not be used as a replacement for practicals.

Evaluation of E-learning tool for learning

B Strongly agree @ Agree @ Not Sure m Disagree B Strongly Disagree

Student number

The e-learning tools The e-learning tools The e-learning tools | gained a better
supported my could be used as a are helpful tool for understanding after
learning and replacement for  the preparation of a | used the e-
understanding practicals practical learning tools

Figure 8: E-learning tools for learning

The last section asked the students to compare-tearning’s
tools to more conventional teaching methods, siclfaee to

of Stage 1 and Stage 2 Geomatics students at Nesvcasface. Unfortunately, the student opinion on thisnparison

University.

Generally, it was disappointing to see how few stid used
the e-learning tools on this optional basis. Iysta only 5 out
51 students (less than 10%) and in stage 2 onlyt80b 30
students (27%) used the tool for revision.

5.1 Feedback on the use of e-learning tools

Due to small sample of students who used to e-legutool the
feedback was combined from Stage 1 and Stage 2retud

Generally, the students found the e-learning tasldo use and
easy to follow (Figure 7). This is encouraging ftve

developers, that the tools were generated in apading style
and with sufficient instruction for students. Froandesign

varied a lot, providing no clear answer for the dstut
preferences (Figure 9). On one site, it showed tiate is no
overall strong agreement amongst students to usareing
tools instead of conventional learning methods.ti#& same
time there was no clear disapproval of e-learninglst
following the questionnaire results.
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E-Learning vs. Face to Face Teaching

| Strongly agree @ Agree @ Not Sure m Disagree M Strongly Disagree

, I
0 T T
The e-learning tool is | would prefer the e-

better than a learning tool over a
calculation on paper lecture

' would like more
virtual teaching and
e-learning in my
degree course

| enjoyed using the
e-learning tools

Figure 9: E-learning vs. traditional teaching met$o

The questionnaire results of the students who ubed e-
learning tools showed no clear approval or disapgrof e-
learning tools, highlighting that students see thesmpossible
complimentary tools but not as replacements forstang
teaching methods.

5.2 Feedback on possible use e-learning tools

As mentioned above the majority of the studentsndiduse the
e-learning tools on an optional basis for e.g.greparation of
the fieldcourse. If e-learning tools are beingealeped, it has
to be taken into consideration under which circamses
students would use of such tools.

The first set of questions aimed to analyse whystbeents did
not use the e-learning tools (Figure 10). It showeat it was
not the e-learning tools themself, which preverttesl students
from using it but rather a missing incentive. Addlially, the
students declared that a practical exercise sucoased with
these specific e-learning tools would be prefer@él.course
without actually carrying out the e-exercise, tiiedents may
have not realised that the e-learning tools wegsigded on the
basis of real world examples (Figure 10).

Why did you not use the e-learning tool:

B Strongly agree @ Agree @ Not Sure M Disagree @ Strongly Disagree

Student number
N
o

5 ] 5l

1 did not have the lonly use I do not believe
time to use the e- additional learning in e-learning tools
learning tools tools, if I have to,
e.g. if it is part of
an assessment

| prefer carrying

out the actually

exercise in the
real world

Figure 10: Reasons for avoidance of e-learningstool

Apart from investigating why the students did nseuhe e—
learning tools, it seemed important to analyse wunalkich
circumstances e-learning tools would be used farniag by
students. It showed very clearly that students ireqan
incentive or motivation to use e-learning toolsudgnts will
not use e-learning tools to support their learnfrtbe tools are
available (Figure 11 and Figure 12). If however agaessment
is tied to the e-learning tool or it presents thdycoption to

obtain new teaching materials, students would cauatythe e-
learning exercised to obtain the skills.

Under which circumstances would you use e-learning
tools: (1)

B Strongly agree @ Agree

40
335
e 30
325
= 20
ng
s 10
» 5

0

If it is essential to
understand the teaching
material

@ Not Sure M Disagree M Strongly Disagree

If it is part of an
assessment

If it is a new teaching
material

Figure 11: Conditions for using e-learning tool¥ (1

These statements were confirmed with a furtheryarsaivhich
showed that e-learning tools would gain a much digh
acceptance amongst students if they were partpoéetical or
essential for the preparation and therefore exacutif a
practical exercise (Figure 12). A large discrepastyywed
when students were asked if they would prefer mieg tools
over practicals. This preference depended on tiigidual and
therefore personal strengths and opinions.

Under which circumstances would you use an e-
learning tool

m Strongly agree @mAgree @ Not Sure m Disagree @ Strongly Disagree

60

50
40

30

20
L
0+ T

Ifit is part of the
preparation for a practical

Student numbers

nl

If it can be carried out
instead of a practical

Ifit is a compulsory part
of the preparation for a
practical

Figure 12: Conditions for using e-learning tooly (2

6. CONCLUSION AND SUMMARY

The study investigated the acceptance amongstrdtidier e-

learning tools using a variety of questionnairebe Tnalysis
was carried out on the basis of two e-learningstediich were
developed at Newcastle University to aid the urtdeding and
learning for students of basic surveying skills &mdwledge.
The students who used to e-learning tools enjolyeit tise and
felt engaged by them. Students were open to eifeptools

and certainly saw potential in them as learnindgstodlowever,
the e-learning tools were not seen as a replaceomitn for

actual practicals. This view was confirmed by thegé amount
of students who did not carry out the optional ardeng

exercises in preparation of practcials. The amabisowed very
clearly that students require an incentive to asgetools, i.e. an
assessment.

These finding confirmed views that e-learning toslow a
high potential as new and innovate learning expegefor
students (Spicer and Stratford, 2001). But suclstoannot
replace traditional well-established teaching meshoor
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substitute any. Despite the students familiaritthve-tools, in
their day to day life (e.g. facebook, MySpace) aiéng tools
have to be designed with the student in mind, wdesit do not
automatically take to these over traditional teaghinethods.
Resources used for the development of e-learninig sfmuld
therefore be used accordingly and appropriately.
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