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This study conducted to develop a measurement model for measuring Geo-
Education in Malaysia context. This cross-sectional survey involved 245
trainee teachers in Universities and Institute Pendidikan Guru Malaysia
(IPGM). The data collection was made through a set of questionnaires and
analyzed using SEM-AMOS. There are four main elements measured, which
are loading factors, convergent validity, discriminant validity, and composite
reliability. The findings indicated that Geo-Education had a significant
contribution to the proposed constructs, namely primer, issues, ecosystem,
lifestyle, and cross-curricular elements. A model of Geo-Education was
successfully developed in this study using these five constructs, namely
primer, issues, ecosystem, lifestyle, and cross-curricular elements. This study
also identified 25 behaviors of Geo-Education among the trainee teachers in
Malaysia. The findings of this study are essential as a guideline for
Malaysian teachers to implement the concept of Geo-Education in Malaysia.
Additionally, the application of this subject as cross-curricular elements in
the Malaysian curriculum is essential to ensure the success of the
implementation of Education Sustainable Development (ESD) in the school
environment.
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1. INTRODUCTION

The word ‘Geo’ comes from the Greek word meaning ‘earth.” Thus, this word also related to the
meaning of ground, global, or anything related to land. Nowadays, the Geo concept had widely been
researched as in Geo-heritage; Geo-conservation; Geo-sites or Geo-parks; Geo-Management; Geo-Diversity;
Geo-Tourism; and Geo-Education [1]. In the context of education, Geo-Education is a globally recognized
environmental education that gives the current generation a basic understanding of how the human world and
the environment function in local, regional, and global contexts [2].

Generally, Geo-Education is a process of disclosing information to develop students’ concerns,
abilities, attitudes, and values. This process enables greater engagement of teachers and students at the local,
national, and international levels. It helps them to work together towards a more sustainable future. This is
due to the educational elements as a key to transforming society for a better community and as an essential
medium to achieve the objectives stated in the Sustainable Development Goal [3]-[6].
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In the Malaysian context, Geo-Education research is still scarce in the community. The concept of
Geo-Education poorly introduced and explained to the community. The Geo-education concept had a
similarity with Environmental Education, and it needs to rebrand in response to the United Nations
Sustainable Development Goals (SDG, 2019) [7]. The idea of Geo-Education has also applied in the tourism
industry, such as Langkawi UNESCO Global Geopark, which contributes to the international sustainability
of the foreign and domestic tourism industry.

2. PROBLEM STATEMENT

In Malaysia, Environmental Education was formally implemented through a well-planned
curriculum in 1983 with the New Elementary School Curriculum (KBSR). Then, the changes in the Primary
School Curriculum (KSSR) in 2012 had shed new light on the Environmental Education, where it was
introduced as Cross-Curricular Elements (EMK) in 2017 through global sustainability. However, in reality,
the implementation of environmental values has not been fully implemented by the teachers in their teaching
and learning sessions, and the students also have not fully understood it [8]-[10].

This situation is due to the lack of specific guidelines and guidance from the environmental care
professionals about the right way to protect the environment, and to make things worse; they neglected the
ecological aspects of sustainability [3], [11]. As a consequence, the misunderstanding of the concept of
sustainable education in the environment had caused a lack of emphasis on this concept in education [12]—
[14]. The lack of awareness of information on the implementation of sustainable development in consumer
life also affects the achievement of the Sustainable Development Goals (SDGs) [15]. This shows that
exposure to Geo-Education is particularly crucial in addressing a lack of information on how it should
implement in teaching and learning in schools [16].

However, in the research context, especially in the Malaysian context, there are only a few
researchers focused on sustainable development in their research [6]. According to a report from the
Department of Environment, the lack of clear information on implementing sustainable development is one
of the reasons why sustainable development stalled [16]. Therefore, based on these issues and concerns, it is
recommended that local researchers undertake a study on Geo-Education.

3. LITERATURE REVIEW

Sustainable education is a need in education for its importance in local and international interest.
UNESCO had taken this coordination seriously. It is involved creatively built, handling the global and future
issues creatively, and be able to develop a more sustainable and resilient society [17]. In particular,
sustainable education enables students to integrate environmental considerations in making more wise
decisions [18].

The world associations also used the Education Sustainable Development (ESD) approach in the
context of education through the conference of The World Conservation Union (IUCN) with the concept of
"education for sustainable living" in the late 1990s [19], [20]. Today, the world association through the
United Nations continues to focus on the ESD implementation by launching the United Nations Decade of
Education for Sustainable Development (2005-2014). They emphasized on all countries on the importance of
integrating sustainable development principles, values, and practices into all aspects of education and
learning [21]. However, few issues are surrounding this implementation, such as issues with the education for
sustainable development (ESD). The ESD is generally a process to develop students' concerns, abilities,
attitudes, and values. This process enables their involvement in sustainable development more effectively
locally, nationally, and internationally and helps them work together towards a more sustainable future.

Therefore, education can act as a powerful tool to resolve all these issues regarding environmental
concerns. Educational can play a significant role in transforming the mindset of the society and serve as an
essential medium in sustainable development [4], [5], [22], [23].

4. RESEARCH METHOD

This quantitative study employed cross-sectional survey design. The quantitative approach using
questionnaires deems reasonable in the large population and respondents [24]. The measurement model of
Geo-Education developed based on five constructs, which are primer, issues, ecosystem, lifestyle, and
curricular cross element. The secondary objectives are to analyses the relationship between Geo-Education
and the five constructs in the model, and the third objectives are to confirm the constructs and indicators
(behaviors) in Geo-Education Module.
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Data was collected from 245 respondents using a set of questionnaires using ten scale responses.
The lowest scale range from extremely disagrees to extremely agree. The surveys divide into five parts which
are primer, issues, ecosystem, lifestyle, and cross-curricular elements. The reliability coefficients of all the
constructs ranged from 0.84 to 0.88, and the Alpha Cronbach’s value for the whole questionnaire is 0.94.

Data were analyzed using SPSS Structural Equation Modelling (SEM) that applied AMOS software.
A confirmatory factor analysis (CFA) used to analyze the measurement model. This procedure used to
determine the loading factor, convergent validity, composite reliability, and discriminant validity in the
measurement model. Therefore, the proposed factor is acceptable if the regression weight () for the factor
loading value is 0.708 [25], [26]. According to Hair, et al. [25], the external load value >0.4 is acceptable if
the AVE value reaches the recommended value of >0.5. The composite reliability is acceptable if the value
>0.708. The average variance extracted (AVE) value at 0.5 or above, and the composite reliability (CR)
values are at 0.708 or above. The values of AVE’s square root must be higher than the inter-correlation
values between constructs or items for the discriminant [27]-[29]

The fitness of the model tested using several fit indices such as Chi Square (CMIN), CFI, RMSEA,
PNFI and PCFI. The hypothesis model considered fit with the collected data when the significant values of
Chi Square (CMIN) exceeding 0.05. The hypothesis model also considered fit when the CFI is exceeding
0.90, but values between 0.80 and 0.89 are still in the acceptable margin. The RMSEA acceptable value is
lower than 0.08, but it is still acceptable if less than 0. [30], [31]. The PCFI and PNFI index values must
exceed 0.5 for the fit of the model [32]. The final model considered fit if at least one of each category of
absolute relative and parsimony indexes were fit.

5. RESULTS AND DISCUSSION

The findings showed in Table 1 indicates the descriptive findings of the normality, convergence
validity, and composite reliability. It also shows the correlation between Geo-Education and the five
constructs, which are primer, issues, ecosystem, lifestyle, and curricular cross elements. The findings showed
that all the variables reached convergent validity (AVE>0.5), composite reliability (CR>0.701), discriminant
validity (square root AVE > correlation values between variables), and data normality (skewness and kurtosis

values between -1 and +1). The findings also showed that all variables have a strong correlation with each
other [27].

Table 1. Preliminary results

Constructs Mean SD  Skew Kurt 1 2 3 4 5
Primer 8.91 1.19 -1.33 156 0.872
Issue 896 1.16 -1.46 2.6 0812 0.825
Ecosystem 9.34 1 -2.03 435 096 0.66  0.882
Life Style 932 1.03 -203 4.63 089 0.61 0.64  0.962

Co-curricular Cross Element 9.02 127 -195 527 0797 0828 094 0.741 0.995
Note: SQRT AVE value (bold) shown in prints.

Table 2 represents the second objectives of this study. It shows the values of critical ratio (C.R.) of
the Geo-Education that contributes significantly on the constructs. Life style (B=.057, C. R=16.157, P=.000),
Curricular Cross Element (B=.074, C.R=15.094, P=.000, Ecosystem (f=.049, C.R=15.496, P=.000), Primer
(B=.069, C.R=13.050, P=.000), and Issue (f=.075, C.R=13.789, P=.000).

Table 2. Regression coefficient result

Constructs Variable Estimate  S.E. C.R. P Label
Life style < Geo-Education 915 057 16.157 ***  Significant
Curricular cross element < Geo-Education 1.112 .074  15.094 ***  Significant
Ecosystem <--- Geo-Education 759 .049 15496 ***  Significant
Primer <--- Geo-Education .900 069 13.050 ***  Significant
Issue <--- Geo-Education 1.037 075  13.789  ***  Significant

Table 3 shows the validation of the Geo-Education module confirmatory factor analysis. It showed
that the confirmatory factor analysis (CFA) was at the accepted value. The findings showed that the factor
loading (FA), composite reliability (CR), average variant extractor (AVE), and square root AVE (N AVE) for
each construct were achieved and acceptable. Thus, the findings of this study can answer the confusion on
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the concept of sustainable education in the environment also causes this is not given good emphasis [33].
Table 3 showed the value of FL, CR, AVE and \ AVE for the primer constructs (FL=0.817-0.932,
CR=0.941, AVE=0.761, SQRT AVE=0.872).

Table 3. The summary analysis for primer construct
Construct __Ttems Indicators FL CR AVE __ VAVE
The introduction of Geo-Education is necessary to the

Pl practicum teacher through the module. 0.895
P2 There is a need for leaming outcomes for the Geo-Education 0.932
module
Primer Technology applications need to be implemented in Geo- 0.941 0.761 0.872
P3 . 0.858
Education
P4 An appropriate approach should be used for the Geo- 0.856

Education module
P5 Geo-Education needs to be understood by the trainee teacher 0.817

Table 4 shows the values of FL, CR, AVE, and SQRT AVE for the Ecosystem construct. The
findings indicated that the values of FL.=0.832-0.922, CR=0.778, SQRT AVE=0.882, as shown in Table 4.
Table 5 shows the values of FL, CR, AVE, and SQRT AVE for the Cross-Curricular elements construct
(FL=0.833-0.938, CR=0.900, AVE=0.809, SQRT AVE=0.955). Table 6 showed the values of FL, CR, AVE
and SQRT AVE for Life Style construct (FL=0.8840.951, CR=0.914, AVE=0.835, SQRT AVE=0.962).
Table 7 shows the values of FL, CR, AVE and SQRT AVE for Issue construct (FL=0.8840.951, CR=0.781-
0.864, CR=0.914, AVE=0.680, SQRT AVE=0.825).

Table 4. The CFA analysis of ecosystem constructs

Construct Items Indicators FL CR AVE VAVE
ED1  The natural ecosystem is an important part of Geo-Education 0.832
ED2  We live in a natural ecosystem 0.877

Ecosystem  ED3  The ecosystem needs to be well maintained 0.922 0.941 0.761 0.872
ED4  There is a responsibility to protect the ecosystem 0.884
ED5  We entrusted with the care of the natural ecosystem 0.893

Table 5. The CFA analysis for co-curricular cross element

Construct Items Indicators FL CR AVE VAVE
Ml Geo-Education can be taught on a variety of subjects 0.833
M2 Geo-Education can cross the curriculum 0.927
Co-curricular M3 Various techniques can be introduced for teaching Geo-Education 0.908 0.900 0.809 0.955
cross elements M4 Geo-Education fits in with the elements across the curriculum 0.938 ' ' ’
M5 g:e}:lc;-j(siucation is ideal for teaching and learning all subjects in 0.888

Table 6. The CFA analysis for lifestyle

Construct Items Indicators FL CR AVE VAVE
Gl We need to understand a sustainable lifestyle 0.946
G2 Sustainable lifestyles need to be practiced by us 0.951
. G3 Sustainable living is very important to us 0.934
Life style G4 Nature needs us to take good care of it 0.849 0.914 0.835 0.962
The development of technology needs to be consistent with a
G5 . . 0.884
sustainable lifestyle
Table 7. The CFA analysis for issues
Construct Items Indicators FL CR AVE VAVE
S1 There are issues that are frequently debated in Geo-Education 0.834
S2 Geo-Education is happening all around us 0.815
Issues S3 Environmental pollution is a major issue of Geo-Education 0.781 0.914 0.68 0.825
S4 Global warming is a Geo-Education issue 0.864
S5 Geo-Education issues are very relevant to educational institutions 0.828
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Figure 1 shows the measurement of the Geo-Education model that successfully developed. This
model developed using the five constructs above, which are Primer, Ecosystem, Cross-Curricular elements,
Lifestyle, and Issue. This model also showed the accepted 25 behaviors or indicators in Geo-Education
among the trainee teachers in Malaysia. In the context of quality education, sustainable development should
be embedded in teaching and learning by using this model. The emphasis and appreciation of sustainable
development in education should be given the priority in addressing sustainability issues because education
plays a crucial role in addressing all of the goals of SDG-4 [34].
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Figure 1. The Geo-Education management model

6. CONCLUSION

Since 2010, the Malaysian educational department had provided modules and materials for
Environmental Education to be carry on in the curriculum. However, the implementation and exposure of this
education in school is still not enough and lacking in various aspects. This study had successfully identified
five constructs and 25 specific indicators or the behaviors of Geo-Education as a guideline for the
implementation of environmental education care in Malaysia schools. The findings also can ease the
misunderstanding arise regarding the concept of sustainable education in the environment.

Furthermore, this study intended to provide clear guidelines for Malaysian teachers to implement
Geo-Education in schools. Additionally, the implementation of the cross-curricular elements in our teaching
and learning process can contribute to significant changes in the implementation of this education. Thus, the
approach to Education Sustainable Development (ESD) can be implemented successfully. The five constructs
developed in the model also can provide students with a sense of awareness of environmental sustainability
through a well-identified behavior.
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