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SUMMARY

Sustainable curnculum s currently bemg advocated in many educational disciplines and
protessionals in an attempt o “solve” many of the employment problems contronting hgher
education, In thas contetuporary approach. subrects of the geomatics curriculum are being
developed for providing double-profession programmes and muluple-disciplinary studies by
applying 4 combmnation of the outcome-based approach, the social reconstructivist approach
and the research-tiiformed approsch. Key stages of the curnculum development are explained
jncluding  amms  and  objectives;  the blepded  models; the need o swapping
cognitive/kmowledge-centred and social/student-centred wstructipnal aetivities, und the use of
both fonmative and summanve assessment m the teachmg and learning setivities,

1. INTRODUCTION

Tlus paper attempts to illuminate how curriculum designers go about the process of
developing a sustainable curnculum for geomaues tagher education After “curmiculum” has
been defined together with its relutionship to pedagogy and assessient, the paper discusses
the sustainable spprosch fo the design and planmng of the curneulum by combining the
radinonal outcome-based approach, the social reconstructionist approach and the research-
wformed approach. The process of curriculum development s then exmmined  from
philosophical beliefs and aims of geomatics education to. specifying curmeulum  and
instructional objectives. miplementing the curnculum and instruction, amd assessment of
instruction and the cwriculum. Because the primary {ocus of this paper 15 ou curnculum
development, less emphasis 1s given 10 the subject contents and the instructional process,
However, such contents and instructional process ure illustrated m (for example;, Loam.
20064),

Gewmaties Jigher education encompasses the process of cumicullun, pedagogy and
assessmenl supported by and integrated with the values, beliefs and culiure of society
{Berstewn, 1971). Berstem [1971) defines curriculum as what counts a8 valid knowledge
Pedagogy is the instructional process by which knowledge s dellvered and assessment

indicates the achievement of valid learmng outcomes from acquiring that knowledge. Pulring
qmo the cantext of geomatics education, thew aims and relationsiup can be determmned by

angwering the lollowing guestions:

- What is an educated land surveyor or geoniatics engineey?

- How to destgn and plan a sustamable curnculurn in order to fulfill socielal demands”
- What should learmers learn?

- How should the curriculum be leamned, taught and assessed?
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2. A CRITICAL REVIEW ON THE DESIGN AND PLANNING OF CURRICULUM

What is an educated surveyor? Through the processes of schooling, independent learning and
professivnal practice, successfully educated surveyors are knowledgeable lifelong learners,
physteally and mentally fit for the jobs and for seonomic self-sufficiency, and respecting 1o
the rule of low. Major onemntations to the design and planning of a curnculum can be grouped
tito the following  approaches. outcome-based approach (Tyler, 1049), the social
reconstrucionist approach ( Eisnerand Vallunce: 1974); research-mtormed spproach (Corey,
{953, McKemnan, 1996; Senaratiie ¢ al,, 2006), and sustainagble approach by combining
appropriately the aforementioned ones (Eisner and Vallance, 1974, Skilbeck, 1954).

L the outcome-based approach, the curncalun encompisses aims and objectives, expeoted
lsamning outcomes, curriculum content, srganization of leaching and assessment, and
continual evaluation (Tyler, 1949; Wheeler, 1967). The curmuclum emphasizes applications,
core/basic skills, background/pre-requiiste knoelwedge, and independent sell-study (Gugne,
1974, 1985y, Its main contribution s the improvement of teaching and leaming, vrganising
seluence, and assessment of leamners’ outcomes, lis main weaknesses, however, are probably
the negligence of: s¢hool and resources management; changes of school organization, teacher
character and community values; changes of leaming dutcomes m cogiitive doman (e g
changes in leamers' thinking), affective domain (e, changes w levels of values and
dttrewdesy und psychomotor domamn (¢.g., changes i percepuive abilives of learers). In the
social reconstructionist approach, the curriuclum emphasizes social interests and individusl
needs. 11 s difficult 1o apply among vast amount of learners in the present role of education
and school but possible in workplace leaming and in learning organizations In the research-
wfprmed gpproach, cwrrieulum contents and practices are conunually updated and mmproved
by action rescarch (McKernan, 1996) (see Figure 1),

In the sustainable or ecological approsch, konowledge and practice are first agreed by
members of society under social reconstructiomst model for environmental protection,
ecological coherence with the natural systems and for fulfilling the needs of sociery or
particular community. Wheeler (1967)'s outcome-based model 15 then upphed i the design
and planning of the curriculunt by having the following key cyclical stages (1) ams and
objetcives (learning outcomes) determmed from the needs of society, needs and prior
knowledge of students and needs of teachers; (2) selection of learning expenences; (3)
selection of curnuclum content; (4] organization of feaching and assessment; and (5)
curriculum evaluation, Contingal improvement of the curnculuim will be undertaken by
applymng the reseruch-informed approoch as shown in Figure 1.

This supproach has less emphasis on individuals’ needs and has the ditficulty of understanding
the relationships between the subjects and mtegrating their knowledge 1o solve real-world
problems. The latter can be conguered by integrating the curriculum in  either
multidisciplnary approach in teaching a thematic unit which relates individusl subjects to a
singular wpic without making direct connections across the subject areus, or connecting (he
subject dreas and relatimg then to feal-life problems in learning and teaching (Fogarty, 1991,
Beane, 1997). Thereafter. knowledge are constructed through problem-based learning or
workplace learnimg so that learners can understand and integrate knowledge from different
perspectives and different subjects in an active environmenl. The overall quality of the

ra kst Potentiia — Knowledge 1s Powes
FIG Commmission X — Symposnin
Caveh Lechinteal University, Prague, Czeeh Republic, 7-9 lune, 2007

7%

Steve ¥ W Lam Albent P, C. Chan Sustainable Curriculum For Geomuties Highet Education

E__q_mn:_:_: can be n.<u:E:&_ Under the categories of stlfing qualification, learning
environmen! and accommodation, students’ access o equipienl, fteaclung wnl learing
Gualiry, m_EaEdw achieved by students (including employment rate), il managenient and
Quality control (Ashwarth and Harvey, 1994},

3. WHAT SHOULD LEARNERS LEARN?

Vilid knolwedge s what leamers should learn, To be vulid, the knowledge assocured with
the geomatics curniculum must be expert knowledge or justified 1o lave high status, Subjects
and modules ot 4 geomatics curriculum for higlier education is illustrated m Table | Peiod
of study for each module 1s one semester or 14 weeks, with & totil of i 42 hours of
_mEE.nm and tutorials for cach core module Core subjects with two modules are having
ordmary and higher levels, The ordinary-level core modules can become minor m:Enr.m
serving other  departments. The programime  would be accredited by professional
organizations; both local and overseus; So that, on complenon of the programme of study al
professional waming, sudents are qualified for the award of Professional Land Surveyor
Licence snd/or Professtonal Information Engineer Licence, Along with the Lccu_.chs?mw._c__
aa.m.—nn strategy, the geomatics programme is heavily loaded with subjects of computing
science and information technology (1T) so that graduates can schieve a second Bachelur
Degree (BSc m Compuung/IT) i one year of Turher study, Mote indergraduate degree
progranuites for raising muli-disciplinary professionals are under collabarative uqi..._u:.:._:_
,m,_& other departments, for exmaple, Departments of Computing, Logistics Munagement and
_.,_ac%ﬁ_éx wiliin the samie nmversity or with other universities: The Depurtment of Land
vsﬁdww:m E_a Geo-mformatics of Hong Kong Polytechnic University found that the
F::...E.:m of these two value-added strategies in Year 200506 Admission resulted (o
increastng number of apphicants and that better quality of higl) school griduates were
adnutted imo the Department. We also foresee more emplyment opparutiltics fe our futue

graduates in areas of land surveying, veo-IT, GIS, real esfate and government services (e.g.,
secunty forees),

4. HOW SHOULD THE CURRICULUM BE LEARNED, TAUGHT AND
ASSESSED?

What are the ?.E.E.:m expeniences?. Blended Tearmng enviromment is most effective for
supporting experiential and situated learning by combining ditferent tdweiplinary models with
different media to create optimum teaching and learnmg programme (Bersin, 004), The
blended 1eachng and leaming models recommended by Bersin (2004} are e-learmnmg blended
with media or events, instructor-led programme blended with self-study and u._na.m:m:m. 1=
m:n.:.._u traiming, and use of simulation systems. Effective leamin 218 also found with directed
mstmctional method in the siuanon where revision of re-teaching of the topics is needed by
swapping the cognitiveknowledge-centred modgl and social/student-centred model hack and
forth .n, shown 5 Figure 2. Formative o contnuous assessment lelpy o communicate
_nng_._d_a § expectations and standards 1o students and to improve students’ knuwledge level by
providing &9: with answers of the assessment. At the end of Ihe session, summative
assessment in the form of writlen examination is organized fo sssess the effect of the
completed programme and compare the performance ol swudents for seleeting suceessiul
learners 1o receive awards, scholurships and advanced level of studies, Teacher performance
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wat be assessed by the overal] student petformance, student feedback queshonnire, teaching
porttolio, in-cliss peer evaluanon by colleagues or academic advisors, and the teacling and
fearning commities, Further evaluation of the currieulum 18- anticipated in the form of
researehomtormed approach in whict assessmerit 13 reluted 1o the specific measurable learner,
process or outcome objectives of the curriculum.

5 CONCLUSIONS AND FURTHER DEVELOPMENT

This paper has presented the development of i sustainable currculum far geomatics higher
education by applying the (wo value-udded sinitegies of providing  double-professian
programune and multiple-diseiplinary studies 50 that geomaties graduates become mulu-
disciphnary. professionuls and have better employment opportunities i their careers:
Moreover, geomatics education should nol be bounded mside educational msututions only

but extended o informil and non-formal edutation 1o sUpport lifelong learning under the

models  of  workplace  learning,  learming organizations, knowledge  management,
orgamizational learning, conmunities vl practice, soctal learning systems and the learnung
citics (Reeve el al., 2002, p. 1) Future development of the curriculum will contmue with
emphases on multi-skilling, problem-solving skills and management and social skills required
of mdividuals. Curriculum research on geomatics is on-guing, and the withors would
appreciale reveiving conmments from teaders who might have on any aspects of geomatics
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Table |- Subjects and modules 0 BhngB5c pregramme nt

Noof |
Major subjects ey
Crewdesy and Global Nuvigution Salellile Sysiems (GNSS)
' hrste gramirll y
Remote Sensing and. bmage Analysts
Engincering Surveying
Cadusiie, Land Registration |nformation Systems {LRIS] ansd Land Administit:
Sptul 1nformishon Management and Geo-Informanen 1 sefinolugy G-I T
Applications of Geographic Tiformution Systems (G15)
Curtography and Map Production
Hydrogiuphic Surveying und Hydrographic Informution Sysiems (HIS)
Statistical amd Adjustinent Analyses ol Geomatics
[ s Business Managemant
Geomatics Kesearch Methodology wnd Dissertution
survey Camps/Projeets (Contral Network, GIS. Mappig,  Fhotog try,
Hydrography, Buandary, and MewologyConstruction)

bt | === =)= |=|—= 0]t | bs | b2} 1

Sub-otal]

=

Minor Subjects
Alvanced Enpineering Mithemalics
Computer Programining and Data Sisctures for Enginesrs
matan Sysicms and Intermet Technology
Constinetion Technology and Manag
Loyonmental Engincering Systemns
Propeny Appraisal, Develupment wnd Fiance
ek Ecomomics
Fonl Estate anud Facilities Management
Second Lang
Subjects ol

es and imroductory knowledge of vther professions/diseiphines
Sub-tptal.
Total Modules

fod o | e o | = | = | = | = — || b=
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SUMMARY

alupplying the Bologna process on first twa generations o studernits, Some characteristics of
this study are: 3 large number of students, simmltanenys mteoduetion of academ nstitutions
information syslem, beginnng of e-educanion, absence. of Study Regulations, executon of
CONLNOOUS assessiien) of studenis’ knowledge ang skills, partial or complete exam renioyal
tor some students, linanga) problens, erc

Besides the suiden survey, which is being carried. oyt mthe same way for the whale
University, resulis of surveys by he Ministry of Sctence, Fducaton and Sport were

I INTRODUCTION

Croatia has a rather lotg tradition of higher ediearion I surveying and geodesy, The
texthovk writtey by Martin Sabolovig Exercirationes Gaeoderticas ws printed my [775
Varadin, The fipst diplumas younp graduates were Presented certifying they passed |
DECESSary exams (o acquire the geademye degree ang authorizations 10 gt 45 surveyors wepe
handed in 1811

Atter the Rayal Forestry Academny had been foumded i Zagreb iy 1898, geodesy was laugly|
there among other techaical subjects. The Geoderje Course (Geodetsk edly), whose learning
basis' wag completely identical to the cutricula of the geoderie studies at the lugh schools
Prague and Vienna, was melyded ini the Foresiry Academy Program. At the poment of ihe
loundation of the Technical High School I Zagreb in 1914, the Geodetic Course moveq o a
newly founded school, and then ng acallemic status wag defined,

It was in 1962, whe,
the, the Faculty of Geodesy has viganized the wiversity undergraduage studies for acquinng
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