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Abstract:  This study designs a Geographic Information System (GIS) based learning 
system incorporates real weather information into natural sciences education. By 
employing Google Earth, near-time rainfall distribution data and Satellite Images, teachers 
can use it on weather related curriculum and students can learn the cloud-rain relation in 
real case by themselves. Evaluation results for the technology acceptance model (TAM) 
indicated that teachers’ and students’ satisfaction with and willingness to adopt the system 
have a significant positive influence on the system. The results also demonstrate that the 
better information technology ability to apply GIS codes, the higher their satisfaction and 
willingness to adopt the system. Results also shown that not only the resolving of 
misconception of weather, but also the learning achievement are getting better on students. 
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Introduction 
 
Information technology (IT) applied in education has been developed for a long period, 
teachers usually can integrated IT into the teaching policy and processes [1-3]. Computer 
Integrated Instruction and Technology Integration are the key issue in highlighting the 
importance of IT in class and curriculum [4]. The number of new technologies which can 
be utilised for educational purposes increases rapidly today. However, incorporating these 
technologies into school curriculums and utilising them effectively in classroom settings is 
not easy [5]. Geographic Information Systems (GIS) which was specifically designed for 
professional spatial analysis and is a set of integrated software programs designed to store, 
retrieve, manipulate, analyse and display geographical data-information concerning people, 
places and the environment [6]. Many classes including Geography, Weather, Science, 
Environmental and Social Sciences, Biology and Mathematics can adapt the GIS 
information [7-11].  

Michelle K. Hall-Wallace and Carla M. McAuliffe [12] mentioned using classroom 
observations, student interviews and surveys, pre and posttests of knowledge, and 
measures of spatial skills to quantify student learning that occurred with a GIS-based 
module on plate tectonics and geologic hazards. They found positive correlations between 
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students’ spatial ability and performance on both the posttest and a regular course exam 
that covered the material in the GIS activity. 

Todd C. Patterson [13] mentioned that the implementation of Geographic Information 
Science (GIScience) applications and discussion of GIScience-related themes are useful 
for teaching fundamental geographic and technological concepts. As one of the newest 
geographic information tools available on the World Wide Web, Google Earth has 
considerable potential to enhance methods for teaching geography and helping students 
develop other capabilities. He also emphasized that Google Earth’s utility as a teaching 
tool in precollegiate environments is illustrated through development of a South 
Carolinabased lesson plan focused for seventh grade students that increases students’ 
geographic awareness while also building critical thinking, analysis, and inquiry skills in 
support of various educational standards.  

This study designed an information system based on web and Google Earth, it use 
special information technologies like “Add Image overlay”, “The KML program 
language”, “Download KMZ files” to construct the weather course for teaching and 
learning (Fig. 1). It makes student easier to learn more, and for the teacher, it can increase 
the origin teaching material to reach the goal that information combine with the course. 
Misconception of weather concept will be the key point to study before and after the use 
the Google Earth. We can not only discussing the resolve of the misconception of weather, 
but also can analysis the usage willing of teacher and student. The results can propose the 
concrete suggestion to consult for teachers cultivates the organization, the teacher instructs 
of the natural curriculum, and nationals elementary school. 

 

 
Figure 1: Design of Google Earth weather Information Media System 

 
 
Google Earth Weather Information Media Platform 

 
This study developed an innovative tool for diverse geographic learning environments that 
can enable teachers and students to use and apply ubiquitous GIS tools. We developed an 
education information system that combines near-time precipitation recodes and satellite 
image then integrated to web-based GIS – Google Earth. Teacher can download and 
choose the suitable weather episodes KML files from the platform, then integrated the 
rainfall distribution and cloud distribution both in temporal and spatial domain. The 
surface rainfall can overlap by upper satellite to recognize the position of weather 
conditions. The framework of our learning tool is shown in Fig. 2. It can identify where 
there is raining, and where is cloud covering. Students can learn the concept of water cycle 
in the nature environment, learn how to make clear the geographic relationship rainfall 
with cloud. 
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Figure 2. Results of display on Google Earth, left panel shows rainfall distribution, 
right panel shows satellite image, the middle panel shows overlapping combination 

 
The system design for teaching is further explained below. 
(1) A workshop advised by supervisor to learn the usage of Google Earth and the 

platform; 
(2) According to the design of curriculum, teacher can download the KMZ files into the 

client PC; 
(3) Teaching in class, then go evaluation of learning. 

 
The following is the self learning scenario: One student is learning the nature science 
which goes into weather part, water cycle in natural environment is the key issue, such as 
rain, cloud, fog… Teacher at first introduce the use of Google Earth, after the student 
familiar with the control panels of Google Earth, the KMZ file prepared by teacher will 
extract to Google Earth and let the student operate by himself. Observation key points are 
the position and timing of rainfall and cloud, are them show in the same location? Also in 
the same time? Finally, a test is used to evaluation the learning through Google Earth. 
Figure 3 shows the implementation processes both in teacher and student. 

 

  

Figure 3. Implementation of Google Earth, left: student and right: teacher 
 
 

Discussion  
 
To evaluate the GIS information system, this study employed the technology acceptance 
model (TAM) to assess the feasibility and applicability of the system on teacher side. 
The evaluation tool used was a questionnaire we developed based on the TAM 
questionnaire designed by [14]. Questionnaires were distributed among 60 elementary 
teachers. These teachers first participated in a two-hour workshop on the Google Earth 
Learning System to learn the design concepts and functions of the Google Earth 
information system on weather related class. Then the teachers were instructed to 
complete the questionnaires. The main points for analysis (the variables) were the 
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aspects of “user capability,” “usefulness,” “ease of use,” and “attitudes and willingness 
to adopt.” We used multiple regressions to develop a path for teacher willingness to 
adopt the Google Earth information system; the analysis results are shown in Fig. 4. 

The analysis results indicated that the various paths in the TAM model were 
significant. The correlation coefficient of the effect of the ease of using the Google 
Earth information system on the Google Earth information system usefulness was 0.638. 
This indicates that the higher the perceived ease of using the Google Earth system a 
teacher displays, the more positive their attitudes toward the perceived usefulness of the 
Google Earth system are. The correlation coefficient of the effect of the Google Earth 
information system usefulness on the teachers’ willingness to adopt the Google Earth 
information system was also high at 0.715. This indicates that the higher the perceived 
usefulness of the Google Earth system, the higher the teachers’ willingness to adopt the 
Google Earth information system. In the path analysis, the correlation coefficient of the 
effect of the ease of using the Google Earth information system on teachers’ willingness 
to adopt the Google Earth information system is 0.715. This indicates that the greater 
the perceived ease of using the Google Earth information system, the higher teachers’ 
willingness to adopt the Google Earth information system. This finding differs from that 
reported by [14] using the TAM model. The results of this study show that both the ease 
of use and the usefulness of the system have a significant positive correlation with 
teachers’ willingness to adopt the system in the future. 
 

 
Figure 4 Technology Acceptance Model for Integrated Q-R Code Learning System 

 
In the student side, we adopt the sensitivity test to understand the effect of Google 

Earth. There are 106 six-grade students separate two group to learn the water cycle in 
the atmosphere, half of them are learning in traditional processes, but the others are 
linking to the Google Earth information system. After the pre-test and post-test analysis, 
we learned that the t-test items of Google Earth group are all significant, this results 
imply it is very helpful to using Google Earth on the weather related class. In the 
knowledge test, post-test result shows the grads mean deviation raised 0.86 in the 
Google earth group compared with the traditional learning group.  

 
 

Summary 
 
From the analysis of this study, Google Earth has intuitive interface and powerful 
simple tools to help teachers and students to apply scientific logic to reach conclusions 

IT ability 

Google Earth 

usefulness 

Google Earth 

Easy of use 

Google Earth willing 

to use 

Behavioural 

Intention toUse 

 

0.518*** 

0.772*** 

0.638*** 

0.715*** 

0.721*** 
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promotes development of analytical skills. Students are made aware of spatial as well as 
temporal trends and implications while not explicitly knowing they are learning 
geography; this can be both a potential strength and weakness. Google Earth enables 
students to learn about spatial patterns and think spatially. Both in teaching and learning, 
the results of this study show that both the ease of use and the usefulness of the system 
have a significant positive correlation with teachers’ and students’ willingness to adopt 
the system in the future. 
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