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Abstract 

The Akita approach is the guideline in learning that responds to rapid changes in the 21st 
century. This research aimed to determine the effectiveness of learning management based on 
the Akita approach in accordance with the criteria efficiency of 75/75 and to explore the 
index of effectiveness of learning management pursuant to the Akita approach. Furthermore, 
to discover students’ learning retention and to study the students’ satisfaction with learning 
management based on the Akita approach. The participants were 34 primary school students 
in the northeast of Thailand, selected by cluster random sampling. Research instruments 
comprised of learning management plans, achievement tests, and a questionnaire. Statistics 
were used, including percentage, mean and standard deviation, and dependent samples t-test. 
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The results found that, firstly, learning management plans based on the Akita approach 
identified students’ efficiency (E1/E2) at 86.46/85.29, which was higher than the specified 
criteria. Secondly, the index of effectiveness of the learning management plans based on the 
Akita approach on multiplication and division of students was equal to 0.6835 or 68.35 
percent. Thirdly, for students who studied by using Akita-based learning management plans 
on multiplication and division topics, the post-test scores after studying and the post-test 
scores after they had finished studying for two weeks appeared to reveal no difference, which 
showed the persistence of students in learning. Lastly, students were satisfied with studying 
multiplication and division by Akita-based learning management plans with high overall 
scores and each item at the highest (x ̅ = 4.65-4.88) level. 

Keywords: Akita approach, Learning management, Multiplication and division 

1. Introduction 

According to the vision of the basic education core curriculum A.D. 2017, which focuses on 
all students being physically balanced human beings, knowledgeable with high moral 
standards, and aware of their Thai citizenship and globalization. Students need to have an 
essential knowledge skill set as well as the proper attitude necessary to continue learning 
throughout a lifetime through education. Furthermore, the emphasis is on students believing 
that everyone can learn and develop themselves to reach their full potential and on 
empowering students to achieve five key competencies. These include the ability to 
communicate, the ability to think, problem-solving capabilities, the ability to use life skills, 
and the ability to use technology. Besides, it is also necessary to improve one’s quality of life 
(Ministry of Education, 2017). In addition, achieving this goal necessitates a learning process 
in various fields of science, where mathematics plays a vital role in the development of 
human thought. It makes people more creative, organized, and think rationally (S. Turgut & 
G. I. Turgut, 2020).  

Mathematics is one of the significant subjects which students need to be taught in schools. It 
can also be used to study science, technology, and other related sciences (Abu-Hilal & Abed, 
2019; Fauzi & Chano, 2022). Moreover, it is a creative discipline that is a crucial part of 
modern life which provides students with powerful tools to comprehend the world, including 
logical reasoning, abstract thinking, and problem-solving (S. Turgut & G. I. Turgut, 2020). 
Goulding (1997) stated that mathematics equips students with the duties required for their 
futures as well as being active citizens. Elementary school is where students first engage and 
experience success or failure in mathematics. So, it could be expressed that every student 
should have basic mathematical skills at an early age (Goulding, 1997; S. Turgut & G. I. 
Turgut, 2020; Fauzi & Chano, 2022). 

Additionally, Athan (2006) expressed that mathematics teaches students how to carefully 
analyze problems and situations, allowing them to anticipate, plan, make decisions, and 
correctly apply them in everyday life. Also, to assist students to be physically, mentally, 
intellectually, emotionally, and socially balanced, capable of thinking, and living happily 
with others. Therefore, in order to achieve educational goals, it is crucial to promote and 
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develop quality mathematics learning management (Institute for the Promotion of Teaching 
Science and Technology, 2012). 

However, previous teaching and learning arrangements for mathematics learning strands 
were discovered to be less successful than they should have been. Students had low academic 
achievement, which was consistent with PISA (Programme for International Student 
Assessment, 2018) assessment results, which revealed that mathematics is the primary 
assessment by the Institute for the Promotion of Teaching Science and Technology (2021). 
The PISA test is used to determine how well the education system prepares students for 
real-life situations (Haara et al., 2017; OECD, 2019). The results of the mathematical literacy 
assessment of Thai students as a whole were found to be below average. Only 0.5% of Thai 
students achieved the highest level of mathematics, while 50% of Thai students, who were 
unfamiliar with mathematics, could meet the minimum requirement (OECD, 2019). 

The National Basic Education (O-Net) test in 2020 for grade 6 students yielded an average 
score of 34.76 in mathematics, which was less than 50 percent of the total score. This could 
be due to several reasons and factors, such as curriculum, content, teachers, student 
environment, guardians, teaching activities, as well as teaching techniques, and methods of 
teaching, etc. (The National Institute of Educational Testing Service, 2021). Furthermore, 
teachers may believe it is sufficient to teach mathematics by explaining the content and 
allowing students to do exercises. Conversely, teachers must try to get students to practice 
alongside calculations, proof, and examinations. In some ways, teachers must demonstrate 
and understand the principles and explain them to students (Pattiyathani, 2022). 

In Thailand, teaching and learning processes have not been conducive to developing 
open-minded people with long-term thinking and moral imperatives, in particular, the 
mathematics field. This is because the teaching and learning processes are still solely focused 
on the ability to convey content rather than the process for the students to develop critical 
thinking, synthesis, giving opinions, and the pursuit of knowledge (Reangnok & Poonputta, 
2022). Therefore, there is an urgent need to improve the educational system, specifically 
learner-centered teaching and learning. Various activities are available to encourage students 
to stay alert and explain their responses to surveys, the information from which can be 
monitored, data queried, and analyzed (Wongsaphan & Ninnuan (2022).  

Also, learning management must be regarded as the most crucial instrument for students. To 
encourage students to develop their knowledge through practical application based on their 
individual aptitudes and interests, teachers must transition from being educators or preachers 
to facilitators and advocates (Linder, 2011; Arthur et al., 2017). This is relevant to 
Akita-based learning management, which aims to ensure that students learn as much as 
possible. This improves problem-solving and communication in the classroom more 
effectively and allows students to have the opportunity to express their opinions (Akita 
Improvement Investigating Committee, 2017). Also, exchange ideas between students and 
teachers, as well as between students themselves. In addition, this can influence teachers and 
students to learn various methods that are beneficial in learning management activities 
(Saburo & Seiyuu, 2016). 
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According to the Akita approach, there are four stages of learning: the observational stage of 
learning, the self-concept phase, the discussion stage in pairs or groups, and the review of 
content and learning methods. It is a teaching method that focuses on problem-solving skills 
and allows students to use rational thought processes aimed at learning on their own. 
Teachers are simply problem solvers who encourage students to think for themselves (Akita 
Improvement Investigating Committee, 2017; Chookhampaeng, 2018). In this research study, 
the researcher conducted learning management based on the Akita approach to ensure student 
achievement and learning persistence, which will serve as the foundation for further learning. 

1.1 Research Question 

Are there any differences in academic achievement after studying and after students have 
finished studying for two weeks by using learning management based on the Akita approach? 

1.2 Objectives of the Research Study 

1. To determine the effectiveness of learning management of grade 3 students based on the 
Akita approach in accordance with the criteria efficiency of 75/75. 

2. To explore the index of effectiveness of learning management pursuant to the Akita 
approach. 

3. To discover students’ learning retention based on the Akita approach. 

4. To study students’ satisfaction with learning management based on the Akita approach.  

2. Literature review 

2.1 Learning Standards and Indicators, Mathematics Learning Department (Revised Edition 
in 2017), According to the Core Curriculum of Basic Education A.D. 2008 

The basic education core curriculum (A.D. 2008) has set a standard for learning and 
indicators for the mathematics learning department in grade 3 (Revised Edition 2017), which 
includes three learning areas and seven learning standards with the aim of enabling students 
to read and write numbers. Furthermore, students are able to count up to 100,000; they should 
have the skills of addition, subtraction, multiplication, and division and be able to apply them 
in various situations. It has been determined that the curriculum structure for studying at the 
elementary school level should be 200 hours (Ministry of Education, 2017). 

Additionally, students will also practice their skills in money problem-solving, addition, 
subtraction, multiplication, division, and general problem-solving. These tasks can be 
arranged by organizing experiences or creating situations that are familiar to students, such as 
research, studied and practiced skills, experimentation, and summarization in order to 
develop skills and processes in computational thinking as well as problem-solving, giving 
reasoning, linking and mathematical descriptiveness (mathematical interpretation). 
Furthermore, apply the experience of knowledge, ideas, skills, and processes every day to 
learn new things, improve performance, and maintain a positive attitude toward mathematics. 
Thus, students will be able to work systematically, methodically, carefully, responsibly, and 
critically. Following that, students can be creative and have self-confidence (Ministry of 
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Education, 2017). 

2.2 Learning Management Based on the Akita Approach 

Learning management based on the Akita approach is a learning management practice in 
AKITA city, Japan, that originated in 2003 to develop learning management by applying 
inquiry-based learning in collaboration with the concept of proactive learning development. 
Furthermore, the main principles are deep learning, which aims to empower students to 
discover and solve problems independently (Akita Improvement Investigating Committee, 
2017). Additionally, to develop conversational learning in order to broaden one’s thinking and 
teach students how to anticipate and do things to the best of their abilities. Therefore, learning 
activity management is divided into four stages: observations, having your own ideas, group 
discussions, and reviewing learning method content. As a result, PISA’s assessment results 
for elementary and middle school students in Japan in Akita Prefecture are among the highest 
in the country. In particular, students’ ability for application purposes (Office of the 
Secretariat of the Council of Education, 2018). 

2.3 Learning Management Plan 

A learning management plan is created by combining subjects or groups of experienced that 
must be taught throughout the semester. In addition, the use of teaching materials and 
evaluation measurements for the content and small learning objectives relate to the purpose 
or the focus of the curriculum. Furthermore, the school’s readiness to prepare materials and 
equipment, as well as to match with local real-life or to provide optimal conditions for the 
students. In other words, a learning management plan is used to plan ahead of time written 
instruction or as a regular teaching record (Chano, 2012; Witarsa & Rizki, 2022). 

2.4 Learning Achievement 

Learning achievement is the ability to attempt to access knowledge, which is caused by 
coordinated actions and necessitates a significant amount of effort, including not only 
intellectual elements but also non-intellectual elements expressed in the form of success. 
Besides, this can be observed and measured using cognitive tools or a general achievement 
test (Kunhertanti & Santosa, 2018). In other words, this is the process of ensuring that 
students have developed to reach the curriculum goals and possess desirable attributes in 
accordance with the criteria. In addition, there are two types of achievement tests: first, 
teacher-created tests are used to assess the progress of specific groups of students. Second, 
standardized tests developed by experts to measure the achievements of ordinary students, 
which can be analyzed and improved to the point where the tests are of high-quality and, 
reach the required standards, and can be compared with one another (Office of the Royal 
Society of Thailand, 2003; Lastri, Kartikowati, & Sumarno, 2020). 

2.5 Learning Retention 

Retention in learning is the maintenance of learning outcomes. To illustrate, it is also the 
ability to recall stimuli that have been previously learned or experienced for a while. 
Consequently, the next step is to evaluate the changes that have occurred through learning 
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and the persistence of remembering (Adams, 1967). Thus, the period of learning retention 
measurement should be approximately two weeks after the teaching has finished by using a 
Math’s Achievement Test at that point in order to measure the learning retention of 
mathematics (Pornpawitkul, 2006). 

2.6 Satisfaction 

Satisfaction is one of the most critical factors influencing learning and educational success, 
resulting in the effective achievement of the goals set out. Additionally, if a person is willing 
to achieve the goal, they will be satisfied with their work if it is both materially and 
psychologically rewarding and meets their basic needs (Dale, 1958). In accomplishing this, 
questionnaires have been distributed as an instrument to collect the data. It consists of a series 
of questions to which the sample needs to respond by crossing or writing answers. In the case 
that if the sample cannot read or has difficulty reading, the interview method may be used in 
conjunction with questionnaires in order to define facts and express the opinions of 
individuals (Srisa-ard, 2010). 

2.7 Criteria Efficiency 

Criteria Efficiency is the level of effectiveness of a lesson plan or learning plan with the 
purpose of assisting students in achieving level-based learning while also satisfying the 
teacher who created the lesson plan or learning plan. Moreover, if the lesson plan or learning 
plan is used in conjunction with a purposeful teaching style, it has already achieved the 
necessary level of efficiency (Sukhothai Thammathirat University, 1997). Simultaneously, a 
lesson plan or learning plan is also beneficial when applied in teaching and learning with 
students. It is defined as a criterion by which teachers expect students to learn or change their 
behavior successfully. It is also specified as the average percentage of all practice work 
scores during class. The results of teaching outcomes of all students are E1/E2: Efficiency of 
Process (E1) and Efficiency of Product (E2) (Brahmawong, 1994). 

3. Method 

3.1 Research Design 

This research study was experimental research. The research aimed to develop learning 
management based on the Akita approach. Participants in the research study were grade 3 
primary school students in their second semester of the academic year 2021 from a primary 
school in the northeast of Thailand. In addition, 75 students from 3 classrooms were selected 
by cluster random sampling. Consequently, the total sample size was one classroom. 
Furthermore, the teaching materials were derived from the school’s curriculum obtained from 
the mathematics department for grade 3 primary school students studying multiplication and 
division for one hour over ten lessons in the second semester of the academic year 2021. The 
independent variables were learning management based on the Akita approach, the period 
after studying, and the period after finishing studying for two weeks. Besides, academic 
achievement was the dependent variable. 
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3.2 Data Collection 

The researchers gathered the data in stages, beginning with orienting students, clarifying the 
objectives, and introducing learning activities. Additionally, students were informed of the 
collaboration agreements so that they could understand them. Then, Students completed a 
pre-test comprised of 20 items. Following that, ten one-hour lessons were conducted using 
the Akita approach for learning management. Later, after completing all the lessons, students 
took a post-achievement test consisting of 20 items, and after finishing studying for two 
weeks, students retook the post-achievement test. Furthermore, students completed a 
satisfaction survey questionnaire about learning management. Finally, the researchers 
analyzed the scores and interpreted the findings and results. 

3.3 Data Analysis 

In contemplation of data analysis, the researchers examined the effectiveness of learning 
management in accordance with the Akita approach, determining the efficiency of the process 
(E1) from the subtest of the students by using statistics, including average mean score, 
standard deviation, and percentage. Moreover, to determine the efficiency of the product (E2) 
from the achievement test after studying the learning management plan based on the Akita 
approach on the topics of multiplication and division, the department of mathematics 
learning, by using the average mean score, standard deviation, and the percentage. Besides, 
the efficiency (E1/E2) of the criteria efficacy of 75/75. In addition, the achievement test 
comparison was analyzed using dependent samples t-test. Finally, analyze student satisfaction 
by using mean and standard deviation. 

4. Results 

 

Table 1. The results of the research study 

(1) Learning management plan based on the Akita approach to the multiplication and division of 

grade 3 students had an efficiency of 86.46/85.29, which was higher than the criteria efficiency of 

75/75. 

(2) The index of effectiveness of the learning management plans based on the Akita approach on 

students’ multiplication and division was equal to 0.6835 or 68.35 percent. 

(3) For Students who studied using Akita-based learning management plans on multiplication and 

division topics, the post-test scores after studying and the post-test scores after they had finished 

studying for two weeks appeared to reveal no difference, which showed the persistence of students 

in learning. 

(4) Students were satisfied with Akita-based learning management plans for multiplication and 

division, with the highest overall satisfaction score at (x̅ = 4.78) level.  
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5. Discussion 

As the research study showed the findings and results of learning management based on the 
Akita approach on multiplication and division of grade 3 students, the researchers discussed 
the results as follows: 

(1) The researchers developed a learning management plan for grade 3 students based on the 
Akita approach to multiplication and division. The learning management plan’s effectiveness 
(E1/E2) was 86.46/85.29, which means that students achieved 86.46% of the average score 
from the achievement test that was used to measure learning achievement for each of the ten 
learning plans on average. It demonstrates how the Akita-based learning management system 
performed. To illustrate, it assists students in developing self-awareness so students can 
improve their level of academic accomplishment. It can be determined that the 
aforementioned occurred as a result of learning management based on the Akita approach had 
been applied from inquiry-based learning in collaboration with the concept of proactive 
learning development (Akita Improvement Investigating Committee, 2017; Chookhampaeng, 
2018). This focuses on a process that allows schoolchildren to solve problems by 
brainstorming solutions through group discussions. Thus, students at all levels can express 
their opinions on their learning topics (The Office of the Education Council, 2018). 
Therefore, it encourages students to develop deep learning, which aims to enable them to 
discover and solve problems independently as part of the learning process, which includes the 
“learning, applying, searching” method. That is why students can engage in conversational 
learning to broaden and deepen their thinking by interacting with others both inside and 
outside the classroom. Additionally, students can predict and do things to the best of their 
abilities, review their learning activities, and be guided to the next learning level, which is 
active learning (Chookhampaeng, 2018). 

As a result, the researchers’ learning management plan for grade 3 students based on the 
Akita approach to multiplication and division had a level of effectiveness of lesson plan that 
exceeded the efficiency criteria, which is valuable when used in teaching and learning with 
students (Sukhothai Thammathirat University, 1994). This finding was consistent with the 
results of Phimbutpha (2018), who investigated the development of learning activities on 
single variable linear equations in grade 1 using the proactive teaching methods of Akita 
Prefecture (Akita Action). The results showed that the measurement efficiency of teaching 
activities using the proactive teaching methods of Akita Action is greater than the 80/80 
efficiency criterion. 

(2) The index of effectiveness of the Akita approach-based learning management plans on 
multiplication and division of grade 3 students was 0.6835 (E.I.) or 68.35 percent. This 
means that the students had made progress, accounting for 68.35 percent of the time. 
Furthermore, learning based on the Akita approach encouraged students to make observations 
in their learning. In addition, the essential things for students to learn from active learning are 
that the topic must be appealing, attractive, and interesting and increase the desire to learn. 
Students must have their own idea using thinking tools to organize ideas easily, in particular, 
using a mind map, comparison tables, or providing consistent examples to lead to discussions 
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in pairs or group discussions (Akita Improvement Investigating Committee, 2017). 

Also, compare ideas derived from self-thinking to improve problem-solving skills. Then 
divide the group into groups to discuss or discuss with everyone in the class. In other words, 
finding a standard solution, correcting thoughts, providing on-the-spot advice, and 
recognizing good points will help students maintain and improve their thinking skills from 
various perspectives. It is critical to emphasize that the preceding can lead to fruitful 
discussion. Then, by outlining what can be done and understood in their own words, they will 
gain proper understanding and increase their willingness to learn the next time. Thus, after 
discussion, the students can summarize their ideas in their own words in a notebook or review 
board of what they have learned during class hours. Not only should what has been learned to 
be reviewed, but other things should also be reviewed. For instance, the advantages of 
cooperative learning and memorization with applied problems will train students to anticipate 
their future learning (Saburo & Seiyuu, 2016; Chookhampaeng, 2018).  

This research study was discovered to be relevant to Saenubon (2019), who had conducted 
research on the development of scientific problem-solving ability in grade 4 students through 
problem-based learning with the Akita action model. As a result of the improvement in 
scientific problem-solving ability for grade 4 students compared to the criteria of 70%, it was 
discovered that students who received learning management by using problem-based learning 
activities in collaboration with the concepts of the Akita action model were able to have the 
scientific problem-solving ability as follows: to begin with, students had an average score of 
63.50 percent in the first practice cycle. The student then had an average score of 79.32 
percent in the second practice cycle. Students had an average score of 79.32 percent in the 
most recent practice cycle. In summary, students outperformed the average in the second and 
third practice cycles.  

(3) Students who studied multiplication and division using Akita-based learning management 
plans had an average achievement score of 17.06 after studying. Furthermore, the average 
achievement score after two weeks of study was 16.91, indicating a minimal difference. It 
was discovered that the research hypotheses were accepted and that students were focused 
and persistent in their learning. This is because learning management based on the Akita 
approach was the development of learning by applying inquiry-based learning in conjunction 
with the concept of proactive learning development (Akita Improvement Investigating 
Committee, 2017; Chookhampaeng, 2018). 

Consequently, it focuses on a process that allows students to come up with solutions through 
group discussions. Moreover, students at all levels can express their opinions on their 
learning topics (The Office of the Education Council, 2018). It is appropriate for teaching and 
learning in all subjects, particularly mathematics, because it organizes learning using the 
Akita approach. As a result of providing an external environment that facilitates the student’s 
internal learning process, it also promotes the learning process within the brain. Furthermore, 
it can assist students in learning other content effectively and remembering what they have 
learned for a long time (Gagne, 1977). 

These research findings are similar to those of Pragobsri (2018), who investigated learning 
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achievement and retention in addition, subtraction, multiplication, and division by using skill 
exercises with Polya’s problem-solving technique for grade 4 students. It was found that 
students who studied with the skill exercises model on the problem of addition, subtraction, 
multiplication, and division using Polya’s skill exercises and problem-solving technique had 
the ability to focus on their studies after two weeks of schooling. There were no differences in 
pre and post-study testing, in other words, indicating that students were persistent in their 
learning. 

(4) Students’ satisfaction with learning management in accordance with the Akita approach 
on multiplication and division of grade 3 students was at the highest level. This is because 
learning activities based on the Akita approach were methods that allowed students to 
understand multiplication and division methods by thinking critically, rationally, and 
systematically. The researchers investigated the outcomes of learning management based on 
the Akita approach to assist students in promoting thinking in the use of everyday 
problematic situations that are close to them and appropriate for primary school students’ 
ages. Moreover, this provided students with a clearer picture of how to solve problems. As a 
result of the activities, students were engaged, active, enthusiastic, happy, and challenged. 
Additionally, it was also discovered to be an ideal activity for elementary school students. 

Similarly, Samang (2017) conducted research on the development of mathematics ability in 
solving word problems for grade 6 students using learning management based on the Polya 
method. Students appeared to be most satisfied with overall learning management. Likewise, 
Phimbutpha (2018) investigated the development of learning activities on single variable 
linear equations for grade 1 students using Akita Prefecture’s proactive teaching methods 
(Akita Action). Overall, students were delighted with the teaching and learning arrangements. 

6. Conclusion 

For learning management based on the Akita approach to multiplication and division for 
grade 3 students, the researchers created a learning management plan with an efficiency of 
86.46/85.29, which was higher than the criteria efficiency of 75/75. As a result, the effective 
index of the learning management plan based on the Akita approach on multiplication and 
division for grade 3 students was equal to 0.6835 or 68.35 percent. Students’ test scores after 
studying and after they had finished studying for two weeks showed no difference, indicating 
that they had learning retention. Finally, students were delighted with learning management 
based on the Akita approach at the highest level. 

7. Recommendations 

For learning management based on the Akita approach, students must have basic 
multiplication and division knowledge and ability before beginning any activities because 
studying starts with learning to figure out the answers from a situation given by the teacher, 
and students need to figure out the answers on their own. Teachers should adjust their 
learning activities to students’ needs while remaining environmentally conscious. Besides, 
teachers should take into account the differences between individuals and prepare appropriate 
materials and learning resources. Moreover, teachers should also pay close attention and 
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employ psychological principles to assist students in conducting experiments, for instance, 
reinforcement, which will motivate students to become more interested. 
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