
95

Recent Developments on Information and 
Communication Technology (ICT) Engineering- Meen, Yang & Zhao

ISBN: 978-981-14-2136-5
 
 

Interactive Instructional Device 
 

Paul Juinn Bing Tan1,2, Ming-Hung Hsu3,4 

 
1. Department of Applied Foreign LanguageNational Penghu University of Science and Technology 

No.300, Liuhe Rd., Magong City, Penghu County, Taiwan  
 3. Department of Electrical Engineering National Penghu University of Science and Technology 

No.300, Liuhe Rd., Magong City, Penghu County, Taiwan  
 

2. pashatan@yahoo.com.tw; tanjuinnbing@gmail.com 
4. hsu@gms.npu.edu.tw 

 
 

Abstract 

This interactive instructional device comprises an arithmetic 
processing unit, input unit, storage unit, and display unit. The 
arithmetic processing unit contains a logging module and 
instructional program. The instructional program features 
multiple instructional sections containing instructions that are 
viewed through the display unit. Each section corresponds 
with a passing criteria. When the passing criteria is fulfilled, 
corresponding instructions are displayed through the display 
unit. Thus, interactive instruction can be achieved using this 
device.[1] 
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Introduction 

  This computer system is an interactive instructional device. 
Ongoing developments in computer technology have made 
computers a necessity in every household. Typically, 
story-based computer games are not developed specifically for 
educational purposes; instead, they are generally developed for 
profit. [2,12-15] 
However, previous studies have maintained that games are 
considerably meaningful to children, and they are the most 
natural approach for them to express their emotions. Jerome 
Seymour Bruner, a psychologist and educationalist from the 
United States, indicated that relying only on teacher 
knowledge is an incomprehensive approach to educating 
children. [3-11, 12-16] 
 

Design of Model Content 

  This interactive instructional device is designed to achieve 
the objective of improving children’s learning effectiveness by 
assisting them to learn through educational computer games. 
[2-10, 11-16] To achieve this objective, the interactive 
instructional device includes an arithmetic processing unit, 
input unit, storage unit, and display unit: 
The arithmetic processing unit comprises a logging module 
containing an account name and password and an instructional 
program containing multiple instructional sections and an 

interface for level selection. Each section contains instructions 
corresponding to a specific passing criteria. When a condition 
is fulfilled, the corresponding instructions are displayed on the 
display unit. 
The input unit is electrically connected to the arithmetic 
processing unit and enables users to input their account name 
and password and execute various system commends. 
The storage unit is electrically connected to the arithmetic 
processing unit and saves user operation record. 
The display unit is electrically connected to the arithmetic 
processing unit and enables the user to view the content and 
description screens of the instructional program to be 
displayed. 
  Ideally, the level selection interface enables users to set the 
game difficulty to easy, hard, or advanced level. 
Three-dimensional graphics can be rendered through the 
display unit when the instructional program is executed using 
the arithmetic processing unit. The input unit can be a 
keyboard, mouse, or both. 
  The aforementioned objective and advantages of this product 
are further explained in the following descriptions and figures. 
(figure 1-3) 
 

The Method of System Installation 

【Figure Explanation】 
Figure 1 is a block diagram of the system of this product. 
Figure 2 is a schematic diagram of the product’s usage state for 
the login authentication screen of the logging module. 
Figure 3 is a schematic diagram of the product’s usage state for 
the selection screen of the level selection interface. 
【Implementation Approach】 
Please refer to Figures 1–3. The interactive instructional 
device consists of arithmetic processing unit (11), input unit 
(21), storage unit (31), and display unit (41). Users can enter 
system commands through the input unit (21) to control the 
arithmetic processing unit (11), which executes the 
instructional program, to display the program on the display 
unit (41), or to save user operation records in the storage unit 
(31), detailed as follows: 
The arithmetic processing unit (11) is a computer comprising a 
logging module (12) and instructional program (13). The 
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railway along Huaihe River, the expressways along Huaihe 
River, Huaihe River golden waterway, the high speed railway 
along Huaihe River and the airport groups [9]. (2) Increase 
investment and cultivate the three core cities into important 
innovative node cities. As the first city to put forward the 
strategy of Huaihe Economic Belt, Huaian of Jiangsu province 
proposed to focus on the development of three major node 
cities: Xinyang of Henan province, Bengbu of Anhui province, 
Huaian of Jiangsu province; in terms of geographical locations, 
the three cities are respectively located in the central places of 
the upper, middle and lower reaches of Huaihe River. It is of 
great significance to cultivate the three core cities into 
important innovative node cities, and let them radiate the 
surrounding areas to help improve their innovation capability. 
The horizontal links between the three cities can connect all the 

cities of Huaihe Economic Belt into a compact urban belt, 
which is conducive to promoting regional coordinated 
development. (3) For the regions with lower innovation 
performance in north of Anhui and south of Henan provinces, 
they should focus on the development of Huainan and Nanyang 
that have higher innovation performance, and should increase 
their investment and cultivate them into the secondary level 
innovative cities in the middle and lower reaches of Huaihe 
River. 
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TABLE I 

EVALUTION SYSTEM INDEXES URBAN OF INNOVATION PREFORMANCE  

1st level index 2nd level index 
inputs of 
innovation 
resources 

the number of professional and technical personnel (X1) 
the number of scientific research institutions（X2） 
the proportion of R&D funds to GDP(X3) 
the cost of scientific and technological cause(X4) 
the number of colleges and universities (X5) 

technological 
benefits  

the number of domestic patent applications authorized（X6） 
the total achieved value of the high and new technology industry（X7） 

economic benefits  the per capita GDP (X8) 
social and 
environmental 
benefits 

the actual utilization of foreign capital throughout the year (X9) 
the total investment of environmental pollution control (X10) 
the standard-reaching rate of industrial wastewater discharge (X11) 

 
TABLE Ⅱ 

CLUSTER ANALYSIS RESULTS 
Cluster Innovation 

performance 
City 

Cluster 1 Lowest Innovation 
Performance 

Bengbu 

Cluster 2 Highest Innovation 
Performance 

Yancheng 

Cluster 3 high Innovation 
Performance 

Xuzhou, Suqian, Huaian, Yanzhou,Taizhou, 
Huainan,Nanyang  

Cluster 4 Low Innovation 
Performance 

Pingdingshan,Zhumadian,Luohe,Haozhou,Shangqiu,Huai
bei,Suzhou,Chuzhou,Xinyang,Liuan,Fuyang 
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logging module (12) contains an account name and password. 
Through the execution of the arithmetic processing unit (11), 
the logging module (12) displays the login authentication 
screen (121) via the display unit (41). Users must enter their 
account name and password correctly, which are verified by 
the logging module (12), to execute the instructional program 
(13). The instructional program (13) is a story-based computer 
game (e.g., Journey to the West, Romance of the Three 
Kingdoms, and Water Margin). Moreover, the instructional 
program (13) contains a level selection interface (131) and 
multiple instructional sections. The level selection interface 
(131) is displayed in the display unit (41) after the user account 
information has been authenticated by the logging module (12). 
The level selection interface (131) enables users to set the 
difficulty of the game to easy, hard, or advanced. Each 
instructional section corresponds with instructional content 
that is shown in the display unit (41) using three-dimensional 
graphics through the execution of instructional program (13) 
by the arithmetic processing unit (11). Additionally, each 
section includes a passing criteria; after a condition has been 
fulfilled, the description screen of the instructional section 
corresponding to the condition is displayed on the display unit 
(41). The passing criteria range from defeating specific game 
characters to collecting specific quest items. The description 
screens are brief story-based scenarios corresponding to their 
respective instructional sections. Thus, interactive instruction 
is achieved. 
The input unit (21) can be a keyboard, mouse, or both. Input 
Unit (21) is electrically connected to the arithmetic processing 
unit (11) to enable users to input their account name and 
password, and to execute various system commands. 
The storage unit (31) is electrically connected to the arithmetic 
processing unit (11) for saving user operation records and data. 
The display unit (41) is a display screen that is electrically 
connected to the arithmetic processing unit (11), through 
which the description screens of the instructional content of 
the instructional program (13) can be viewed. 
 

Conclusion 

This product enables users to learn about Chinese culture 
through playing story-based computer games (e.g., Journey to 
the West, Romance of the Three Kingdoms, and Water 
Margin). 
The instructional program in this product is a single-player 
game that does not require an Internet connection to play. 
Users are only required to register their accounts directly on 
the platform of the supplier. The platform then transmits a 
verification message to the user’s mobile phone to setup the 
user’s account name and password for the logging module. 
Examples of social networking sites include Face book, My 
Space, and LinkedIn. The purpose of such sites is to enable 
participants to share thoughts, activities, photos, videos, and 
links to websites with the members of their social network. 
Through the network, users can share events and ideas with 
numerous other participants simultaneously. An entire class 
can enjoy this type of activity, and students do not have to be 
highly proficient in a language to participate. Whenever 
possible, authentic language should be introduced. Students 
play a language game. Games can serve as effective teaching 
tools due to their sharing of certain features with actual 

communicative events; in other words the language exchange 
has a purpose. In addition, players receive immediate feedback 
from the other players regarding whether they communicated 
successfully. 
Technology has long been associated with language teaching. 
For many years, the technology used in teaching languages 
essentially consisted of only chalk and blackboards. More 
recently, however, various other technologies and media, 
including films, videos, audio files, and playback equipment 
have become available for teachers to use. In addition, digital 
technological resources can be used by teachers. The Internet, 
which connects millions of computers around the world, 
enables individual computers to communicate with each other. 
Furthermore, computers provide the means to access online 
dictionaries, grammar and style resources, and concordances. 
Computers even determine how we view the nature of that 
what is taught. 
 
【Description of the Symbols】 
Arithmetic processing unit (11) 
Logging module (12) 
Login authentication screen (121) 
Instructional program (13) 
Level selection interface (131) 
Input unit (21) 
Storage unit (31) 
Display unit (41) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 is a block diagram of the system of this product. 

 
Figure 2 is a schematic diagram of the product’s usage state 
for the login authentication screen of the logging module. 
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Figure 1 is a block diagram of the system of this product. 
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