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Abstract - This research aimed to develop a Web-Based Instruction (WBI) in computing 

science course for Grade 1 secondary school students in PhraNakhorn Sri Ayutthaya 

Province, Thailandand to explore the results of WBI implementation. A totalof 370 

students wereengaged in the study. Research instruments included Web-Based Instruction 

in computing science subject developed within the framework of ADDIE Model. Content 

validity, face validity, and index of item-objective congruence were scrutinized by 

academic experts who added suggestions for WBI development.The findings revealed that, 

WBI development included the structure of the WBI with 5 main menus: main page, 

learning materials, assignment submission, news, and final examination. In addition, the 

study showed that the students gained their learning achievement at „excellent level‟ in 

general. From their reflection, they were satisfied with the use of WBI as it was  

convenientand fun to learn through various quizzes and learning games. It was suggested 

teachers should complete WBI detailed instructional contents and provide more quizzes 

and online learning resources to engage the learners‟ participation. 
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I. INTRODUCTION 

 The Ministry of Education of 

Thailand has a policy to promote education 

management that integrates the use of 

Information and Communication Technology 

(ICT) in teaching to help develop learning 

management in the form of Active Learning, 

including the development of basic education 

courses by adding Computing Science as a 

mandatory course of basic education courses 

[1] which has started in the academic year 

2018. As a result, computer teachers who are 

teaching in schools across the country must 

get prepared and provide their teaching that 

supports the learning of computingscience 

course to servetheir diversity learners. For 

this reason, the researcher, therefore, 

developed the teaching and learning 

management system by bringing the Website 

to help increase the efficiency of learning 

activities, communications including online 

measurement and evaluation [2], 

experimenting with the first year of 

secondary school students of in PhraNakhorn 

Sri Ayutthaya Province, Thailand. In this 

research, when developing the learning 

media, it will help the teachers to apply a 

quality teaching and learning system through 

the Website, enabling them to deliver 

knowledge of the course contents, exercises 

in each lesson, online tests and classroom 

games. In addition, students are able to 

interact with their teachers through questions 

relevant to their course studies, including the 

learner-to-learner communications. It can be 

concluded that Web-Based Instruction(WBI) 

is an important way to help students learn 

regardless of time and space constraints.  

Thus, it can help promote the students to 

have better understanding of their lessons 

learned. 

II. OBJECTIVE 

 To develop web-based instruction in 

computing science course for the first-year 

students of a secondary school in 

PhraNakhorn Sri Ayutthaya, Thailand. 

III. SCOPE OF THE STUDY 
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 1. Scope of the variables. 

Independent variables consisted of WBI in 

the computing science course developed 

within the framework of ADDIE media 

development process, and the dependent 

variables were the results of the use of WBI 

in the computing science course—the 

students‟ learning achievement. 

 2. Scope of the contents.  Computing 

science course for the Grade 1 secondary 

school studentsconsisted of 4 topics: 1) 

Design of Algorithms that use abstract 

concepts to solve or explain problems in real 

life; 2) Simple design and programming to 

solve Mathematics or Science problems; 3) 

Primary data collection, processing, 

evaluating, presenting information and 

information technologyfor various purposes 

using software or services on the internet; 

and 4) using information technology safely, 

media and resources according to the terms 

and agreements. 

 3. Scope of population.The 

population of this research was a total of 370 

Grade 1students of a secondary schoolin 

PhraNakhorn Sri Ayutthaya, Thailand. 

IV. RESEARCH INSTRUMENTS 

 The following research tools were 

applied in the present study: 

 1. WBI forthe computing science 

course developed within the framework of 

ADDIE model development process 

consisted of 1) analysis, 2) design, 3) 

development, 4) implementation, and 5) 

evaluation. 

 2. Quality inspection of research tool 

was examined by 3 experts in the academic 

field of Face Validity and provided 

suggestions for improving online teaching 

and learning. 

 3. Student achievement test consisted 

of tests of knowledge, skills and attitudes of 

the students in computing science courses. 

Index of Item-Objective Congruence (IOC) 

by 3 experts was used for quality testing of 

the test. IOC value was equivalent to 1.0 in 

all tests. In relation to Difficulty calculation 

for each test, one item was found too difficult 

to test (p is equal to 0.15). But when 

improving, it was at the medium level (p is 

equal to 0.29), and was accepted for the 

achievement test. 

V. RESEARCH METHOD 

 For data collection, the following 

procedures were carried out: 

 1. The researcher studied the 

documents and research related to WBI to 

create a conceptual framework. 

 2. The researcher developed WBI 

based on ADDIE Model. First, the opinions 

of experts in teaching and learning media 

production were collected and used as a 

guideline for the development of web-based 

teaching and learning systems. 

 3. The information of online teaching 

and learning were gathered from the students 

and the experienced teachers, including 

development of teaching and learning 

through the draft website to perform a system 

testing. Then it was regularly revised and 

updated before the actual use. 

 4. A test to measure students‟ 

achievement was developed and presented to 

the academic experts for a quality check. 

 5. Teaching and learning was 

conducted in the second semester of the 

academic year 2018 throughout the semester 

by using the developed WBI model across 

Grade 1 secondary school students. 

 6. The data were collected afterwards 

e.g., students test scores in each learning unit, 

and the researcher used exercises to assess 

the students' understanding and skills. 

VI. DATA ANALYSIS 

 Descriptive statistics such as 

frequency, percentage and standard deviation 

were used to analyze the data of the students‟ 

learning achievement. 
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VII. RESULTS 

 1. Development of web-based 

instruction in computing science course for 

the grade 1 secondary students  

In the WBI development process, the 

media development process was based on the 

concept of ADDIE Model[3]. In order to get 

teaching through the draft website and once 

the quality examination examined by the 

experts, online teaching and learning system 

were completed and consistent in relation to 

the purposes of learning management and 

online teaching and learning structure.  The 

revision according to the experts‟ suggestions 

was as follows. 

 

Figure 1. Structure diagram of WBI in computing science courses 
 

 

Figure 1 showed the structure of 

teaching and learning through the website 

in computing science courses. There were 

5 main menus for accessing, which 

consisted of the first page including 

learning materials, assignment submission, 

news and final exam.  For the contents in 4 

learning units, it consisted of 3 main 

components: 1) Lecture‟s note, 2) Drill & 

Practice, and 3) Assignment. 

 2. Learning achievement 

The following table indicated that the 

overall achievement of students was at the 

excellent level (=20.57), and when 

considered by each learning unit, the 

learning units in which the students had 

excellent academic achievement were 3 

units, namely, learning unit 2 consisting 

design and  simple 

programming(=21.25); learning unit 4 

the use of information technology safely 

(=21.24); and learning unit 4 consisting 

primary data collection, evaluation, 

presentation of information and 

information(=20.08). For the learning 

unit in which the students gained their 

learning achievement at the medium level 

was the learning unit 1 which was about 

the design of Algorithms(=19.71). 
Table 1 Average learning achievement of the students in each unit of learning and their total 

average  

 

Unit Students’ learning achievement   Interpretation 

1 Design of Algorithms 19.71 2.936 Good 

2 Simple design and programming 21.25 2.372 Excellent 

3 Primary data collection, processing, evaluating, 

presenting information and information 

technology 

20.08 2.885 Excellent 

4 Using information technology safely 21.24 2.373 Excellent 
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XIII. DISCUSSIONS 

 1. From the development of WBI in 

computing science courses for the students, it 

made the valid structure of online teaching 

and learning consistent with what were 

suggested by the educators, “Web-based 

instruction can be used to present the lessons 

of the course, including the use of internet 

communication for effective learning 

management, and that can solve problems in 

terms of location and time [4].” 

 2. From the study of learning 

achievement in computing science courses, it 

was found that the total average of students‟ 

achievement was at the excellent level 

(=20.57). Thus, using WBI was an 

important tool for the learners‟ effective 

learning [5].  According to the previous study 

by Khawtungat al.[6], they found that the 

learning achievement of learners with lessons 

on the internet network was significantly 

higher than regular classroom teaching 

method. However, when considered by each 

learning unit, the students had the highest 

learning achievement in the unit on simple 

design and programming. This was because 

the students were equipped with the basic 

knowledge about programming in their 

previous semester when they practiced using 

the web code.org. For the use of information 

technology safely which the students also 

gained a high level of achievement, it was 

plausible to explain that the students were 

familiar with the contents learned in many 

parts, for example, using social media and 

how to set a good password.  As for unit 1, 

the design of algorithms in which students 

got fewer points than that of other units; it 

was possible to explain that the students did 

not have basic knowledge of abstract 

concepts and in the new curriculum, 

additional content had been added for the 

Grade 1 secondary students. The students 

might need some more time to master 

learning abstract concepts. 

 From the students‟ reflection, they 

were satisfied with the teaching and learning 

through the website, they had fun when 

learning, and it was convenient. Most 

importantly, they needed the school to 

provide online teaching and learning for 

other subjects too. In relation to some 

respects in which the students gained fewer 

points such as contents review as needed and 

contents sequenced from easy to difficult, 

they viewed that though the contents in the 

website covered all units, they needed to 

provide more details in depth. They, 

therefore, suggested additional opinions that 

more contents should be added for lesson 

revision. 

IX. RECOMMENDATIONS 

 1. Recommendations to application 

of theresearch results 

 1.1 In WBI development, teachers 

needed to spendenough time to create the 

contents for the course, and design them with 

sufficient contents for self-learning according 

to the WBI principles.  Itwould enable the 

students to focus on studying only the 

contents that they were interested in or those 

they did not fully understand. In addition, the 

design should first start from easy to difficult 

and categorized contents with student-

friendly web page and beautiful 

graphicswhich attract the students‟ attention.   

 1.2 The teachers should select 

exercises and online learning resources that 

of the students‟ interest, as well as can help 

develop their knowledge and skills.  It is an 

important part foronline teaching and 

learning development which should be taken 

into account. According to the 

students‟feedback, they were as interested in 

the exercises and online learning resources as 

the contents provided by their teachers. This 

could make teaching and learning activities 

become more interesting for them. 

 1.3. In improving WBI contents, it 

should be done during the expected minimal 

Total average 20.57 2.642 Excellent 
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access of the students or done as quickly as 

possible to maintain a proper access for them 

and avoid a temporarily web-suspension or 

inaccessible links. 

 2. Recommendations for further 

studies 

 2.1 To develop learning in terms of 

contents that the students are not familiar 

with or have never learned, the teachers 

should try to use other forms of teaching and 

learning in parallel with using WBI to 

increase the students‟ learning achievement. 

There should be an integrating flipped 

classroom instruction for them to conduct as 

self-study first, and to discuss as well as to 

exchange knowledge with teachers and 

classmates, for instance. 

 2. Further studies should focus on 

WBI development, adding more detailed 

contents and additional exercises that support 

the students‟ learning in each unit. This can 

be done by collaborating with fellow teachers 

in order to perfectWBI in which it covers the 

contents of computingscience courses in all 

aspects and at all levels. 
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