
421

Educational Innovations and Applications- Tijus, Meen, Chang
ISBN: 978-981-14-2064-1

 
Teaching strategies development for improvement an environmental sustainability 

consciousness: based on different personality traits of students 
 

Ping-Kuo Chen 
 

Wenzhou Business College 
Chashan University Town 

Wenzhou, Zhejiang Province, China 
a1104100@ms23.hinet.net 

 
Abstract 

 
The purpose of this study is to develop teaching strategies 

based on different personality traits of students. Through these 
teaching strategies, to ensure the students of different 
personality traits develop environmental sustainability 
conscious under learning process. In the methodology, this 
study first develops a complete teaching model, and use Partial 
Least Squares regression (PLS) to verify for the teaching 
model; in the second, use taxonomy approach to classify and 
identify for clusters of different personality traits students; 
finally, combine with teaching model and clusters of different 
personality traits students, use the PLS to analysis the change of 
teaching model between different personality traits students, 
and further identify teaching strategies for students of different 
personality traits. 
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Introduction 

     
The economic growth usually needs to depend on large 

manufacturing industry to support. However, with a serious 
greenhouse-gas and industrial wastewater emission under 
production process also come industrial pollution, it further 
causes the global warming. For this reason, improvement of 
environmental sustainability become a translation in recently. 

Concept of environmental sustainability can follow the [1]. 
Even though, peoples should have consciousness no matter 
what life or work if the environmental sustainability hope to be 
successfully improved. For this reason, establishing an 
environmental sustainability consciousness between peoples is 
priority. 

To establish the environmental sustainability consciousness, 
the learning process under college is a critical. Related 
researchers such as [2] indicated that, due to the college’s 
students have a complete and mature mind, therefore, they can 
understand to the concept of environmental sustainability. They 
will discuss, and further establish a consciousness. Based on 
the consciousness, they will bring the consciousness into life 
even future work. 

Even though, a mature mind also has an ability of 
independent thinking. More importantly, their personality traits 
have finished development, and the personality traits also have 
influence on degree of independent thinking [3]. Some 
personality trait as openness may have nature of positive 
thinking and have the courage to express their opinions even try 
to influence to other peoples; some students of passive attitude 

maybe has no original opinions, and always be a follower. 
Therefore, if students who has a progressive and opinion-maker 
and believe the economics growth is more important than 
environmental sustainability, they may guide a consciousness 
establishment as resisting the environmental sustainability. In 
this time, faculty of college how has duty to guide students of 
different personality traits to develop a consciousness for 
improvement of environmental sustainability. 

For this reason, the purpose of this study is to develop 
different teaching strategies based on different personality 
traits to improvement an environmental sustainability 
consciousness establishment. 

 
Literature review 

 
A. Environmental sustainability consciousness 

According to [4-5], the term raising environmental 
sustainability consciousness is a complex construct.  

However, why the establishment of environmental 
sustainability consciousness is important to improvement of 
environmental sustainability? [6-7] indicated that, 
consciousness usually has a positive effect on people’s 
sustainable behavior. Therefore, establishment of 
consciousness usually be deemed as a priority if the 
environmental sustainability wants to be successfully 
improved. 

To establish an environmental sustainability consciousness, 
more researchers believed that the instructed process is critical. 
Existing studies usually identify two directions to further 
explore. First direction is timing, more researchers such as [8-9] 
believed that the establishment of consciousness should begin 
from children education stage; second direction is teaching 
approach of teacher, such as [10] indicated that the teacher’s 
environmental consciousness has positive effect on 
establishment of student’s consciousness. Or such as [11] 
pointed out the importance of teaching approach. 

Even though, existing studies lack to consider the student 
mind will affect their degree of cognitive and understanding. 
Especially the children, they just receive information, but they 
cannot think why we need to improve the environmental 
sustainability. Thus, the effect is limited on establishment of 
consciousness on children education stage. In addition, existing 
studies also lack to consider for different personality traits of 
students. Actually, a single teaching approach is difficult to 
influence cognitive change of different personality traits 
students. Exactly, they need diversity teaching approach when 
meet students of different personality traits. 
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B. Personality traits 
Theory of personality developing has a long term history. 

According to America Psychology Association (APA), 
different conditions in the life will affect people’s psychology 
developing, and lead to different personality. [12] indicated 
that, different personality traits usually trig different behavior, 
responding, thinking, or cognitive, therefore, the personality 
traits in more research fields such as business management, 
organizational behavior, human resource management, and 
social science usually be deemed as an importance issue. 

To explore the influence of different personality traits and 
further apply on different research fields, more researchers 
tried to define for types of personality.  For example, [13] tried 
to define for five type personalities for childhood and 
adolescence; [14] defined different personality traits for 
entrepreneurial personality.  

Although researchers defined for different personality traits 
based on different conditions, with the big five personality 
scale was developed and further define as five types of 
personality, majority researchers usually explored the influence 
of different personality traits based on big five. According to 
[15], five personality traits are included to experience are 
mainly dimensions in personality traits. With the big five scale 
developed these five personality traits, more and more 
researchers such as [16-17] began to use these five personality 
traits to explore related research issue. And majority 
researchers agree the fairness of these five personality traits, 
therefore, today’s researchers almost use these five personality 
traits to measure and further explore for related research issue. 
Based on big five scale, this study also adopt the big five scale 
to measure and classify for students’ personality traits. 

 
Methodology 

 
A. Teaching strategies model 

According to research purpose, this study is to develop 
teaching strategies for students of different personality traits. 
We hope to know which teaching strategy is suitable for which 
personality student and further ensure they can develop an 
environmental sustainability consciousness. Based on above, 
develop a teaching model of environmental sustainability 
education is priority.  
 
B. PLS 

According to the teaching model of environmental 
sustainability consciousness, we further develop an 
investigative questionnaire, and use the questionnaire to 
investigate to faculty of higher education institution. Finally, 
finish the data collection. 

In the analysis of PLS, to ensure the normality of analysis 
data, we first analyze for data normality through mean, standard 
deviation, variance, skewness and kurtosis. The statistical 
coefficient of skewness should be between 1 to -1, and kurtosis 
should be between 3 to -3. After, we should test for reliability 
and construct validity through Cronbach α, factor loading, C.R. 
and AVE. When we make sure the reliability and construction 
satisfy the requirements of statistic analysis, we further test the 
teaching model through PLS. According to the analysis results 
of PLS, finish the development of teaching model. 

 

C. Taxonomy and PLS 
According to the teaching model of environmental 

sustainability consciousness, this study further combines with 
the big five scale to develop an questionnaire and investigate to 
college’s student. After finishing the data collection, this study 
will use item of big five scale to classify for students of 
different personality traits. About the classification approach, 
we will use the taxonomy.  

Concept of taxonomy is based on statistical cluster analysis. 
In the early, this approach was used on species classification. 
Due to its effect on classification, related research issues such 
as classification of strategy, group, and characteristic usually 
adopted the approach.  

In the analysis process, taxonomy approach adopts the two 
stages cluster analysis. First, ward’s method and squared 
Euclidean distance are adopted for hierarchical clustering. 
According to analysis result of hierarchical clustering, the 
dendrogram and an agglomeration schedule table will be 
generated, and help us to decide for number of cluster. Actually, 
these number of cluster means how many types of personality 
traits can be identified from samples. In the second, use 
K-mean cluster analysis to distinguish all of the samplings into 
different clusters. Third, use ANOVA to test the difference 
between clusters. Finally, explore for composition of five 
personality traits, and further identify for every cluster, to 
understand the personality traits focus of every cluster. 

Based on different clusters, further analyze the teaching 
model through PLS. According to the analysis results, we will 
find out that different path analysis results will be generated. 
Based on above, we can further identify different teaching 
strategies for students of different personality traits. 
 

Conclusion 
 

This study is a research proposal, and we try to explain for 
the research concept and research process. If the research can 
be realized and further identify different teaching strategies for 
students of different personality traits, we can ensure that every 
student will has consciousness on environmental sustainability 
improvement. Therefore, it has a positive effect on 
environmental education practice. In the future research, we 
will develop teaching model and try to verify, and further 
identify teaching strategies based on different personality traits 
to effective establish an environmental sustainability 
consciousness. 
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Abstract 

This paper uses the log data in Moodle system to predict 
students' learning performance at the early stage of a semester. 
Since the data quality has great influence on the prediction 
accuracy, the Normal transformation and the Z transformation 
are utilized in the preprocessing phase. Then, the Fuzzy Rule-
Based Classification System (FRBCS) is employed to create 
prediction model. The experiment results illustrate that data 
with Normal distribution can offer the higher prediction 
accuracy than other methods. 

 
Key words: Learning warning, Prediction, Data preprocessing, 
Fuzzy rule-based classification system 

  
Introduction 

In the past, most universities paid great attentions to the mid-
term warning for discovering the students with poor learning 
performance, who will be provided with the remedial courses 
and counseling methods for improving their learning status. 
However, after the mid-term examinations, even if these 
students are provided with additional learning supports, they 
cannot keep up with the pace of course progress. Therefore, 
this paper based on the log data of the Moodle system employs 
the technology of educational data mining (EDM) to predict 
the possible learning outcomes of students during the first 6 
weeks of the semester. In this way, instructors can precisely 
obtain the students' learning status and offer learning supports 
at the early stage of a semester for achieving the target of early 
warning. 

Data preprocessing is a very important task for educational 
data mining. Therefore, the student learning activity data 
should be processed by transformation methods in advance for 
enhancing the quality of data. The transformed data can then 
be applied to the appropriate data mining technique for model 
establishment and prediction. The whole data mining process 
involves a lot of preparatory work and planning process, in 
which the data pre-processing stage accounts for nearly 50% 
of the workload that is a critical work that cannot be neglected. 
In the process of data mining, as shown in Figure 1, the target 
is to transform the vast amount of data into useful information, 
to discover knowledge of learning behavior, to enhance student 
learning, and to complete the circular of continuous 
improvement [1][2].  

 
Figure 1. Educational data mining process 

(Cristobal R. & Sebastian V., 2013) 

In the data preprocessing stage, three common methods are 
used to refine the quality of data, including the processing of 
missing values, the processing of category data, and the scaling 
of data features. Since the range of each variable is very 
different to each other in the log data from the Moodle sysem, 
the standardization or transformation of the data is a very 
important step before the process of data mining. Therefore, 
this study uses the original, Normal distribution, and Z score 
methods to reconstruct the student learning activity data. After 
that, the re-formed data is classified and predicted by the fuzzy 
classification system to identify which method can have the 
better prediction accuracy. This study expects to predict the 
student's learning performance in the first 6 weeks of the 
semester, so that teachers can accurately acquire the student's 
learning outcomes at first-third of the semester for achieving 
the target of early warning, which can be used to offer early 
assistance for students with learning difficulty. 
 

Research Methodology 
Data mining is consisting of a lot of techniques for data 

collection, data preprocessing, data analysis and results 
reporting. In the phase of data collection, R language is used to 
access the log file of student activities from Moodle system 
directly through the RMySQL suite.  

The data preprocessing mainly consists of three steps, 
including the retrieval of required fields in the log file, the 
normalization or transformation of each field, and the 
elimination of outlier data. As to the transformation, the data is 
cleaned and converted to the required format by three methods, 
including the original method, the Normal transformation, and 
the Z transformation. The original method indicates that the 
raw data is unchanged and remained to be the rudimentary 
information. The Normal transformation converts the original 
data into the new version matching the distribution of Normal. 
the Z transformation standardizes data based on the mean and 
the standard deviation. 


