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Abstract—This paper discusses Design-Based Research (DBR) to develop 

an innovation in a distance university. The innovation focuses on self-study 

through technology. It has resulted in 3 aspects, which are 1) Instructors can as-

sess knowledge and prepare the content from both internal and external learning 

sources following students' needs, 2) Students can analyze their ability in order 

to plan successful online learning by themselves, and 3) Instructional designers 

can analyze, plan, design activities, and select learning resources following the 

content and learning behavior. This paper describes the concept of DBR with 

the sample of "STOU Smartlearn" innovation design, which is a smart evalua-

tion system of Sukhothai Thammathirat Open University (STOU). The innova-

tion was designed based on the DBR process, which consists of five steps: Ana-

lyze, Design, Develop, Implement, and Evaluation. Testing and revising the 

system occurred in every step.  It has been used with students and could be 

modified to suit students' needs. The two experiments with higher education 

students in the academic year 2018 and 2019 found that the effect size increased 

from .27 to .32. 
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1 Introduction 

Sukhothai Thammathirat Open University offers distance learning, which students 

mainly learn through media by themselves. Therefore, organizing learning according 

to the learner's context, is essential. Each student has different learning abilities and 

learning styles. In the past, most instructions were not designed to be tailored to each 

learner. It is necessary to analyze the different learners. Therefore, the author chose to 

use Design-Based Research (DBR) to develop and improve teaching and learning in 

line with the learner's context. 
DBR is a research methodology that aims to improve instructional management's 

performance by analyzing, designing, and developing learning activities, curriculum, 

and media. The design is put into practice. It has interactive, iterative, and flexible 

features. The evaluation results are used to improve the innovation to be most appro-

priate. Also, the work process is flexible during the research process, resulting in 
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highly flexible research [1], [2], [3], [4]. DBR is a design based on the context of the 

needs and learning expectations of learners. 

2 Design-Based Research: DBR 

DBR is the development of learning innovations by using research as an innovative 

design process. The developed innovation has experimented. The research results can 

benefit the researchers who will learn during the research. The results are innovations 

and design principles that can be widely applied. A vital feature of the design-based 

research is the repetition during the research process to improve the innovation to be 

practical to students. This is different from the practical research in which the research 

process is conducted by teaching professionals to improve their teaching and learning 

[4], [5]. 

Design-based research has 5 important features: [2], [4], [6], [7] 

1. Pragmatic: The innovation must be able to apply in a real situation or problem 

that needs to be solved. 

2. Ground: The innovation or design must originate from the actual working condi-

tions that the researcher wants to solve. The design must include the intervention. 

There must be an expansion and adjustment of the design principle and related the-

ories. 

3. Interactive, iterative, and flexible: The design-based research process must be 

iterative and use evaluation results to improve the most appropriate design. The 

work process is flexible during the research process. Therefore, this kind of re-

search is highly flexible. 

4. Integrative: Another essential feature of design-based research is that there must 

be the integration of multiple research methods in the study. Both quantitative and 

qualitative paradigms should be employed to obtain various and useful information 

depending on each research's needs. The researcher must examine the information 

to make the findings credible and find evidence to confirm and support the theoret-

ical principles under which innovations are created. 

5. Contextual: The design of innovations must be based on or consistent with the re-

search and user context. Since this type of research focuses on concluding refer-

ences, the researcher must pay close attention to data collection throughout the re-

search period to ensure that the research results are relevant to the context and the 

needs of those involved. The research results must propose a guideline to apply in a 

new context. 

2.1 DBR and distance education 

DBR is an interactive, iterative, and flexible operation relevant to the research and 

development of innovations for distance education. Distance education emphasizes 

self-learning. Learners are diverse in age, occupation, work experience, and social 

diversity. The development of technology media must be flexible for learners with 
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different characteristics. It must respond to the needs of learners who have to study 

with self-direction. Learning can occur anywhere without instructors to monitor. The 

development of innovation for self-learning is a continuous and iterative process to 

obtain an innovation that responds to different learners. As [8], [9], [10] mentioned 

that innovation required creative initiatives. It is unnecessary to be new things, but it 

should contribute to the development and can be applied in real situations. Education-

al innovation is also the art of teaching that affects knowledge with new concepts that 

make learning valuable. It will have a positive impact on student learning and does 

not attach to a specific person. It must also be able to apply to other contexts with 

similar characteristics to achieve acceptable practices and improve education quality. 

2.2 Developing innovation at STOU by DBR 

In the distance education system, instructors and students are far apart, and learn-

ing does not occur face-to-face. Media is used to transfer information and news and 

acts as communication channels. The production of media must be a collaboration 

between instructors and instructional designers. Media design for distance education 

must consider the quality and efficiency of learning to meet learners' needs with dif-

ferent characteristics. 

Sukhothai Thammathirat Open University is an open university focusing on self-

study that provides distance learning. Students find knowledge and learn by them-

selves according to their ability. Allowing learners to know their background 

knowledge is essential to enable them to analyze themselves to achieve learning. They 

will know their needs for any additional content. Therefore, a pretest is necessary to 

enable students to know their abilities. STOU has developed a learning evaluation 

system that can analyze learners’ abilities and recommend learning channels. "STOU 

Smartlearn" is an evaluation system with an emphasis on analytical capabilities to 

distinguish students' learning ability. The system introduces earning channels and 

guides students to learn the content and fulfill the content necessary from internal 

learning sources and external learning sources. 

3 Methodology 

3.1 STOU smartlearn 

STOU Smartlearn is an evaluation system with analytical capabilities to distinguish 

students’ learning ability. Tools and strategies for measurement and evaluation rele-

vant to the way of life, behavior, and realities of learning context have been devel-

oped. Students can assess their necessary abilities and needs. The results reflect 

knowledge, skills, and competencies in which the system can introduce learning 

channels and guide students to learn and fulfill the experience in the content necessary 

for them. It focuses on connecting with the learning outcome of users and offers sug-

gestions for successful and suitable learning. It provides information and responds on 

time and offers sources of learning outside the lessons that will help increase 
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knowledge for learners. To develop innovation, the system was assessed by 12 ex-

perts. It was found that the quality was at the highest level (Mean = 4.77, SD = 0.48). 

STOU Smartlearn focuses on developing instructional design, according to DBR 

(see Figures 1 and 2). 

 

Fig. 1. Developing STOU Smartlearn by DBR 

 

Fig. 2. DBR process 

3.2 The sample and the procedure 

This research is experimental design research with one group pretest and posttest 

design.  The researchers conducted experiments with higher education students en-

rolled in the 52311 First Aid and Basic Treatment course 2th Semester, the academic 

year 2018 and 2019.  
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A tool used as a pretest and posttest was a five-choice multiple test withs 35 items. 

The values for reliability coefficients of the pretest and posttest were 0.87 and 0.83, 

respectively. 

4 Results 

4.1 Iteration 1 results 

The first experiment was conducted with 106 higher education students enrolled in 

the 52311 First Aid and Basic Treatment course, 2nd semester, the academic year 

2018, for 15 weeks. It was found that the average posttest scores were 27.55 and the 

standard deviations were 4.57, which was higher than the pretest score with average 

scores at 21.62 and standard deviation at 4.76. There was statistical significance at the 

level of .05 with the effect size equal to .27 (see Table 1). 

Table 1.  Comparison results of the effect size of academic achievement academic year 2018 

2018 n Full scores Mean SD t p-value 
Effect size 

(d) 

pretest 106 35 21.62 4.76 -13.96 .00 .27 

posttest 106 35 27.55 4.57    

 

From the interview with instructors and students, it was found that there was no 

preparation for students before the course in the past. When learning with this support 

system, learners can prepare themselves before learning. They know their strengths 

and weaknesses that should be improved. This allows students to plan their studies 

better. They can answer the instructors’ questions more correctly. The system can 

give feedback and advice in incomplete sections, making it possible to analyze the test 

better. Besides, there are additional suggestions as follows. 

1. STOU Smartlearn login system was complicated and difficult to access. Therefore, 

it was combined with the university's online learning system to be a single login 

system. 

2. The test should show the status to let students know which items have been com-

pleted or not done yet. It may use colors to show the status of the test. The re-

searchers chose to use green color for completed tests and red color for preliminary 

tests. 

3. When finishing the test, there should be a button for students to confirm before 

submitting. 

4. The score report should be available for instructors and students to download. 

4.2 Iteration 2 results 

The second experiment was conducted with 90 higher education students enrolled 

in the 52311 First Aid and Basic Treatment course, 2nd semester, the academic year 
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2019. It was found that the average posttest scores were 28.11 and the standard devia-

tions were 4.63, which was higher than the pretest score with average scores at 20.07 

and standard deviation at 5.24. There was statistical significance at the level of .05 

with the effect size equal to .32 (see Table 2). 

Table 2.  Comparison results of the effect size of academic achievement academic year 2019 

2019 n Full scores Mean SD t p-value 
Effect size 

(d) 

pretest 90 35 20.07 5.24 -14.16 .00 .32 

posttest 90 35 28.11 4.63    

 

From the interview with instructors and students, it was found that STOU 

Smartlearn can better understand the content. Learning can occur anywhere and any-

time. It gives confidence to students because the activities in each practice helps cre-

ate more expertise. The media used can also enhance the knowledge gained from 

books and help to create better understanding. There are additional suggestions as 

follows. 

1. There should be a test bank in which instructors can choose test items by them-

selves. Testing should be adaptive. 

2. There should be a symbol or flag for the item that the student has not answered yet 

to go back to complete it. 

3. The timing function should be added for each test if instructors want to set the test 

time. 

When comparing the effect size classified by 2018 and 2019, it was found that the 

effect size increased from .27 to .32, respectively (see Figure 3). 

 

Fig. 3. Comparison of effect size year 2018 and 2019 
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5 Results and Lessons Learned  

DBR was introduced to the development of STOU innovation, which has been im-

proved and implemented to respond to learners' and instructors' needs. From the ex-

periment, it can be seen that the effect size increased. This shows that learners can 

learn better. STOU Smartlearn meets the needs of students well. The system can ana-

lyze learners and make learning suggestions regarding the students' content from 

internal learning sources and external learning sources. Students can learn by them-

selves, make a study plan, and set study goals consistent with the context of distance 

education. They can study freely and choose and seek knowledge from various chan-

nels and media. Therefore, students need to have good learning habits. A good learn-

ing plan should be set from the beginning. Smart technology helps to analyze learners 

from the beginning and enables them to have good planning from the outset. Students 

can learn and practice the activities during their study with essential guidance. This 

will help learners prepare and follow the learning process step by step [11]. Technol-

ogy contributes to new instruction methods, making learning more comfortable and 

faster, and creating more interaction between instructors and learners. These are es-

sential for self-learning in the distance education system [12], [13]. If the technology 

is implemented and continuously developed using a systematic combination of both 

quantitative and qualitative methods, instructors will be able to make comprehensive 

learning plans that genuinely meet the needs of the online environment [14], [15], 

[16]. 

6 Conclusion 

The development of technology has made learning in distance education systems 

convenient, fast, and consistent with self-learning. DBR ongoing research and devel-

opment should be done, as [6] stated that this revealed the current gap in DBR re-

search studies focused on the iterative design and implementation of digital technolo-

gy interventions in undergraduate education. STOU Smartlearn is an innovation that 

meets the needs of different learners. It can be used in various devices according to 

the preference of each learner.  The system enables learners to study anytime and an-

ywhere. As [17] said, new technologies stimulate learners' interest, significantly, the 

online learning environment, which is easy to use, allowing learners to develop skills 

and a positive attitude. 
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