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Abstract. In this paper, we propose a method that connects school knowledge 
to common knowledge through a mobile search system that enables users to 
think about and perform science experiments relevant to their everyday life. We 
developed the system and tested it in an evaluation experiment with 15 partici-
pants who used the system in everyday life over the course of a week. The 
evaluation results revealed that the users began to consider appropriate experi-
ments, describe appropriate locations, and understand scientific concepts and 
methods. Participants’ questionnaire responses showed that they became inter-
ested in science experiments and formed a strong connection between school 
knowledge and common knowledge. 
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1 Introduction 

In this paper, we describe the development and evaluation of a mobile search system 
for science experiments in order to connect school knowledge to common knowledge. 
With the rapid development of mobile devices, the learning environment has extended 
beyond the school’s computer room. Mobile learning environments are now being 
used in classrooms that do not have desktop PCs as well as even outside of the class-
room. In the future, we need to discuss not only the wealth of learning resources made 
available by such environments but also how to use them.  

Much of the knowledge in a learner’s life comes from school; we refer to the know-
ledge taught in school as school knowledge. Knowledge becomes useful when the 
learner applies it in everyday life, but school knowledge is known not to be applied 
often in this way[1]. The knowledge used in everyday life is called common know-
ledge. To convert school knowledge to common knowledge, it is effective to apply 
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school knowledge to everyday life[2]. It is important, therefore, to develop a system 
that provides learning resources and allows learners to apply school knowledge to real 
world situations. In our research, we constructed a database containing various expe-
riments that teach certain scientific concepts and also developed a mobile search  
system that provides learners with experiments based on their present location when 
they log into the system. 

2 Mobile Search System for Science Experiments 

2.1 System Structure 

Fig. 1 shows an overview of the learning activities our system provides. In the system, 
learners are required first to input their present location and then the system provides 
a list of possible experiments that takes into consideration the possible tools available 
at the learner’s present location. The learners then select an experiment and conduct 
it. Finally, our system explains the meaning of the experiment so that they can apply 
various scientific concepts from the experiment to everyday life.  

 

 

Fig. 1. Example of a Learning Activity in Our System 

Fig. 2 shows the structure of our system, consisting of a server and a mobile de-
vice. The server program calculates the feasibility of an experiment using database 
values. The mobile system provides the required interface for searches and displays 
the experiments through the use of a search module. By inputting their present loca-
tion, learners are shown a list of science experiments that can be conducted there; the 
list also shows the feasibility of the experiment with the tools necessary to complete 
it. The learners select and perform one of the experiments. Next, usage logs are sent 
to the server.  
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Fig. 2. The Structure of Our System 

2.2 Experiment Database 

The experiment database contains the experiment number as well as other information 
on content of the experiment. An example of the content information can be seen 
below. In the database, there are 61 experiments selected from a book published by 
Hans Jurgen Press [3]. 

 

1. Experiment Number:  0 
2. Experiment Name: Floating coin 
3. Tools: Water, coin, glass 
4. Conditions: none 
5. Experimental question:  
 What will happen when you put a coin in a glass filled with water? 
6. Steps: 
   First, fill a glass with water. 
   Second, slowly place a coin on the surface of the water in the glass. 
7. Result: 
   The coin floats in water. 
8. Explanation: 
   A coin usually sinks because it is made of metal. The coin, however, floats 

when placed slowly on the water surface in a glass filled with water because the 
force of gravity of the coin and the combination of upper forces (which consist of 
surface tension and the force of buoyancy) are in balance.  

9. Related scientific concepts: 
  Surface Tension, Force of Buoyancy, Equilibrium of Force 
10. Related phenomena: 
   Pond skater floats in water. 
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2.3 Instrument Database 

The instrument database contains all the tools necessary to complete an experiment 
contained in the experiment database. The instrument database contains 105 tools in 
all.  

2.4 Location Database 

The location database contains the probability values of tools existing in 16 locations 
that learners visit in their everyday lives; we refer to this probability as "existence 
probability." In our system, the feasibility of an experiment is calculated based on  
the existence probability of the tools necessary for an experiment. The existence 
probability ranges from 0 to 1.0. 

The existence probability consists of two types of data: default data and individual 
data.  

The Default Existence Probability 
The default existence probability value is calculated through the results of a survey of 
56 students who went to various locations and searched for tools. The calculation 
used is: 

56 

DEPik: Default existence probability of a tool k in location i 
s: Number of students who can find the tool k in location i 

The Individual Existence Probability  
In our system, the existence probability of tools is calculated on a per-user basis. If a 
user conducts an experiment, the individual existence probability for that given loca-
tion is updated. The existence probability of the tools used in the experiment at the 
given location is updated to 1.0 because the tools are confirmed to be presently at the 
location. However, potential dilution of the tools increases with time, so the increased 
existence probability is decreased to the default existence probability over time. The 
calculation used is: 
 

 1.060 24 60 . 1.08.64 10  

IEPik: Individual existence probability of a tool k in location i 
LIik: Last login time associated with the individual existence probability of tool k in 
location i 
t: Time after last login 
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3.2 Experiment 2 

Objective  
To evaluate if the system was effective for connecting school knowledge and com-
mon knowledge 

Subjects   
Seven university students and five graduates 

Procedure  

1. Pre-test (15 min.) 
2. Explanation of how to use our system. 
3. Use of our system (1 week) 
4. Post-test (15 min.) 
5. Questionnaire (10 min.) 

Contents of the Test  
Fig. 7 shows the content of the pre-test and post-test. In the tests, learners are required 
to describe the experiments that can be conducted in their everyday life. We marked 
when they described appropriate places, tools, concepts, and methods. 

 

 

Fig. 7. Content of the Pre-test and Post-test 

Test (15 min.)   Your Name(                          ) 
 
Please describe as many physics experiments that can be conducted at a certain 

location as possible. Moreover, please describe the required tools, the related 
concepts, and the experimental procedure. 

 
Example: 
Location  (        My room                                  ) 
Required tools ( Lid of a box, marble                                 ) 
Related concepts (  Law of conservation of energy                          ) 
Procedure 
 

    Ten glass balls are arranged in one row along the bottom edge of the  
inside of a box. One ball is strongly thrown at the end of the line of balls.  
As a result, one ball moves out of the opposite end.  
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Fig. 8. Average Score of the Pre-test and Post-test 

Fig. 8 shows the results of the pre-test and post-test, with an average score of 1.7 
for the former and 4.8 for the latter. The statistical difference was determined by 
paired t test. Table 1 shows that the result of the t test. The average score of post-test 
was significantly higher(p < 0.01) than pre-test. 

Table 1. The result of t test 

degree of free-
dom 

t value p value 

11 2.2 4.0*10-4 
 
The participants answered a questionnaire on their thoughts about the system. The 

participants were asked whether they minded applying school knowledge to their 
everyday life, to which they responded using a 5-point numerical Likert scale. We 
found that favorable results: the average score of the item "Did you get more interest-
ed in the science experiment?" was 4.42, that for the item "Have you improved your 
understanding of school knowledge?" was 4.75, and that for the item "Did you start to 
consider school knowledge in everyday life?" was 4.25.  

4 Conclusion 

In this paper, we proposed a method to enable learners to use their school knowledge 
in everyday life. We developed and evaluated our mobile search system for learners 
to complete science experiments in their everyday lives, finding that they were able to 
connect school knowledge and common knowledge.  

In the evaluation experiment, 15 participants used our system over the course of  
1 week. The results indicated that they became able to consider appropriate  
experiments, describe appropriate locations, and understand scientific concepts and  
 



156 T. Tomoto, T. Horiguchi, and T. Hirashima 

 

methods. The questionnaire results revealed that they became interested in science 
experiments and considered school knowledge to be highly applicable to everyday life 
and thus to common knowledge. 
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