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 Purpose of the study: This study aims to analyze the influence of traditional 

navigation knowledge and the use of ethnomathematics on the success of 

traditional fishermen's operations in Indonesia. Using a quantitative approach 

and the Partial Least Squares Structural Equation Modeling (SEM- PLS) 

method, this study identifies the relationship between latent variables. The 

survey was conducted on traditional fishermen who have been operating for 

more than five years, utilizing local navigation knowledge, and applying 

mathematical principles in going to sea. 

Methodology: The research instrument was a closed questionnaire with a 5-

point Likert scale to measure three main variables: Traditional Navigation 

Knowledge, Utilization of Ethnomathematics, and Success of Traditional 

Fishermen's Operations. Data were analyzed through validity, reliability, and 

structural model tests. 

Main Findings: The results show that traditional navigation knowledge has a 

significant effect on the success of fishermen's operations with a path coefficient 

of 0.45 (p = 0.002). The use of ethnomathematics also has a significant effect 

with a path coefficient of 0.36 (p = 0.005). Overall, the two independent 

variables explain 60% of the variation in the success of fishermen's operations. 

This finding emphasizes the importance of integrating local wisdom and 

scientific approaches to improve the effectiveness and efficiency of traditional 

fishermen's activities. 

Novelty/Originality of this study: This research has a novelty by integrating 

two approaches, namely the influence of traditional navigation knowledge and 

ethnomathematics, and exploring mathematical concepts in local culture. The 

results provide an important contribution in developing a model that combines 

local wisdom and scientific principles to support the sustainability of traditional 

fishermen's operations in Indonesia. 
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1. INTRODUCTION 

Indonesia, as the largest archipelagic country in the world, has a rich and diverse maritime culture. The 

lives of coastal communities, especially traditional fishermen, are greatly influenced by their ability to read sea, 

wind, and weather conditions. One important element that supports the success of fishermen in their daily activities 
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is traditional navigation knowledge. This knowledge has been passed down from generation to generation as part 

of local wisdom that shows the ability of coastal communities to adapt to their natural environment. In this context, 

traditional navigation is not only a cultural element, but also a factor that supports the economic sustainability of 

coastal communities [1]-[3].  

On the other hand, ethnomathematics as a culture-based mathematical approach has begun to gain 

attention as a way to understand and utilize local practices that are rich in mathematical values. Ethnomathematics 

offers the perspective that many traditional practices, including fishermen's navigation, contain mathematical 

elements that can be explained scientifically. For example, the calculation of distance, direction, and time in 

navigation using stars or ocean waves, all involve mathematical principles. Unfortunately, the contribution of 

ethnomathematics to the success of traditional fishermen's operations has not been widely revealed through 

academic research [4]-[6]. 

The success of traditional fishermen's operations is not only determined by luck, but also by the ability 

to integrate traditional knowledge with a scientific approach. The use of ethnomathematics provides an opportunity 

to explain and improve the navigation strategies used by fishermen. In this way, traditional fishermen can improve 

the effectiveness and efficiency of their operations, including in facing modern challenges such as climate change 

and exploitation of marine resources. This study focuses on two main factors, namely traditional navigation 

knowledge and the use of ethnomathematics, to understand how both affect the success of traditional fishermen's 

operations [7], [8] . 

This approach is becoming increasingly relevant in the modern era when traditional cultures face major 

challenges from modern technology and lifestyle changes. Integrating local knowledge with mathematical 

approaches can be an innovative way to maintain the sustainability of maritime culture while improving the 

standard of living of coastal communities. Therefore, this study aims to provide scientific contributions in 

understanding the relationship between traditional navigation knowledge, the use of ethnomathematics, and the 

success of traditional fishermen's operations [9]-[11]. 

Through quantitative analysis using the Partial Least Squares Structural Equation Modeling (SEM- PLS) 

method, this study is expected to provide new insights into how local wisdom can be combined with a scientific 

approach to achieve social and economic sustainability of coastal communities. In addition, this study is expected 

to be a reference for policy makers to support the preservation of maritime culture and the development of 

traditional fishing communities in Indonesia [12]-[14]. 

Based on research conducted by Ernawati & Izzati [15] shows a gap analysis of this study, where this 

study focuses on the influence of Traditional Navigation Knowledge and Utilization of Ethnomathematics on the 

Success of Traditional Fishermen's Operations. This study emphasizes the influence of two latent variables on 

operational success in the context of fishermen's sea activities. Meanwhile, previous studies explored 

ethnomathematics elements in the Pandan Saji Hood of the Lingga Malay community, focusing on identifying 

mathematical concepts such as spatial shapes, flat shapes, folding symmetry, and angles in cultural artifacts for 

use in mathematics learning. In terms of method approach, this study uses a quantitative approach with the PLS-

SEM method which allows for the analysis of direct and indirect relationships between latent variables. On the 

other hand, previous studies used a qualitative approach with the ethnographic method, aiming to understand and 

analyze cultural elements descriptively through interviews, observations, and document analysis. 

The population and object of study in this study are traditional fishermen with a focus on navigation 

practices and the application of ethnomathematics in sea activities. In contrast, previous studies focused on the 

Lingga Malay community with the object of study being the Pandan Saji Hood as a cultural heritage containing 

mathematical elements. The contribution of this study lies in increasing operational efficiency and economic 

sustainability of coastal communities through the integration of local wisdom with a mathematical approach. 

Meanwhile, previous studies contribute to the preservation of local culture while providing innovation in 

mathematics learning through the exploration of real cultural objects. In terms of main objectives, this study aims 

to understand the influence of cultural factors on economic success in the operational context of traditional 

fishermen. In contrast, previous studies aim to explore mathematical concepts in local culture and apply them in 

more contextual and concrete mathematics learning [16], [17]. 

This study will integrate Traditional Navigation Knowledge and Ethnomathematics to develop a new 

understanding of the role of mathematical concepts in local culture, such as symmetry, spatial shapes, and plane 

shapes found in coastal community cultural artifacts, in supporting the operational success of traditional fishermen 

[18]. This aims to show how mathematical principles can improve the efficiency of fishermen's navigation 

practices which have so far been empirical. With a multidisciplinary approach that combines quantitative SEM-

PLS methods and qualitative approaches, this study will provide a more holistic picture of the interaction between 

culture, traditional knowledge, and mathematical theory, and their relationship to the economic success of 

fishermen. In addition, this study will apply the concept of ethnomathematics in the context of coastal economics 

to improve the welfare and sustainability of traditional fishermen's operations, expanding the application of 

mathematical concepts that were previously limited to educational contexts. This study will also develop a model 
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that combines local wisdom with mathematical principles to create a more efficient and sustainable local wisdom-

based economic development strategy, thereby contributing to strengthening the economy of coastal communities. 

This research has significant implications in various aspects, both in education, economy, and 

preservation of local culture. In terms of education, this research can enrich the mathematics learning curriculum 

by including elements of local culture as contextual and concrete learning sources. In the economic context, the 

results of this study can contribute to increasing the operational efficiency of traditional fishermen by applying 

mathematical concepts in navigation practices and sea activities. In addition, this research can also be a basis for 

developing policies that support the economic sustainability of coastal communities through the use of local 

wisdom and mathematical principles [19]-[21]. 

The urgency of this research lies in the need to integrate traditional and scientific knowledge in addressing 

the challenges faced by coastal communities, especially traditional fishermen. The sustainability of traditional 

fishermen's operations is highly dependent on the efficiency of navigation and the utilization of existing natural 

resources. Meanwhile, the preservation of local culture containing ethnomathematics elements also needs to be 

considered as part of efforts to maintain cultural identity while contributing to education and the economy. Thus, 

this research is very relevant to bridge traditional knowledge and mathematical approaches in the context of a 

sustainable economy [22]-[24]. 

The main objective of this study is to examine and understand the influence of Traditional Navigation 

Knowledge and the Utilization of Ethnomathematics on the operational success of traditional fishermen. This study 

aims to explore how mathematical concepts contained in local culture can improve efficiency in fishermen's 

navigation practices. In addition, this study aims to develop a model that integrates local wisdom with 

mathematical principles to support the economic sustainability of coastal communities. Another objective is to 

contribute to the development of mathematics learning based on local culture, which is relevant to the context of 

daily life of coastal communities [25], [26]. 

 

 

2. RESEARCH METHOD 

This research design uses a quantitative approach with a survey method. Data analysis was conducted 

using Partial Least Squares Structural Equation Modeling (SEM-PLS) to test the relationship between latent 

variables, namely traditional navigation knowledge, utilization of ethnomathematics, and the success of traditional 

fishermen's operations. This approach was chosen because it is able to identify direct and indirect relationships 

between variables and supports model analysis with a relatively small sample size [27]-[29]. 

The population in this study were traditional fishermen who live in the coastal areas of Indonesia. The 

sampling technique used the purposive sampling method, with the first criteria, fishermen who have been actively 

carrying out traditional fishing activities for at least 5 years, second using traditional navigation knowledge in their 

operations, and finally practicing mathematical principles in sea activities [30], [31]. 

The instrument used was a closed questionnaire with a 5-point Likert scale, ranging from 1 (strongly 

disagree) to 5 (strongly agree). The questionnaire was designed to measure. 

 

Table 1. Traditional Navigation Knowledge Indicators 

Indicator Statement 

Understanding Direction Based on 

Natural Phenomena 

1. Ability to read the direction of the wind based on the position of 

the sun. 

2. Ability to determine direction using the position of the stars at 

night. 

3. Understanding of seasonal wind patterns (e.g. land breeze and sea 

breeze). 

Ocean Current Reading Techniques 

1. Ability to identify ocean currents that are beneficial for 

navigation. 

2. Knowledge of the types of local currents that often occur in local 

waters. 

3. Ability to estimate water depth based on wave color or 

characteristics. 

Interpretation of Weather Conditions 

1. Ability to recognize signs of weather changes through changes in 

clouds, wind, or air pressure. 

2. Understanding of seasonal weather patterns, such as the rainy 

season and the dry season. 

3. Knowledge of the dangers of extreme weather and strategies to 

avoid them. 
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Knowledge About Fishing Grounds 

1. Understanding of strategic locations for fishing based on 

traditional experience. 

2. Ability to identify productive areas based on environmental 

characteristics (e.g., presence of seabirds). 

3. Knowledge of the best time to fish at a particular location 

Experience and Practical Skills 

1. Frequency of use of traditional navigation in seafaring activities. 

2. Mastery of traditional navigation techniques compared to the use 

of modern technology. 

3. Ability to teach or transfer traditional navigation knowledge to 

others 

 

Table 2. Ethnomathematics Utilization Assessment Indicators 

Indicator Statement 

Distance and Direction Calculation 

1. Ability to estimate distance using traditional tools (e.g. 

measuring rope or direct observation). 

2. Accuracy in determining direction of travel using star positions 

or other natural phenomena. 

3. Utilization of simple geometric principles in determining 

position at sea. 

Determining Travel Time 

1. The ability to calculate travel time based on the position of the 

sun or changes in ocean waves. 

2. Utilization of the tidal cycle to determine the best time to go to 

sea. 

3. Use of traditional tools, such as hourglasses or shadows of 

objects, to estimate time. 

Fishing Gear Management 

1. Knowledge of spacing between fishing gear (e.g., nets or fish 

traps) based on certain patterns. 

2. Ability to manually calculate boat loads and capacities to ensure 

catch efficiency. 

3. Utilization of mathematical principles in selecting optimal 

locations for placing fishing gear. 

Application of Mathematical Patterns in 

Navigation 

1. Understanding of mathematical patterns related to wind 

direction or ocean waves. 

2. Using repetition or cycles in planning ocean voyage routes. 

3. Applying simple calculations to predict changes in weather or 

waves. 

Traditional Mathematics Skills in 

Fishermen's Operations 

1. Ability to use manual calculations to determine optimal catches. 

2. Application of mathematical-based strategies to maximize boat 

fuel usage. 

3. Understanding of ratios and proportions used in dividing catches 

or other resources. 

 

Table 3. Indicators of Success of Traditional Fishermen Operations 

Indicator Statement 

Quantity and Quality of 

Catch 

1. The number of daily fish catches that meet the target economic needs. 

2. The quality of the catch (freshness and types of fish that are of high value in 

the market). 

3. Consistency of the catch during a certain period. 

Time and Resource 

Efficiency 

1. Time spent searching for fishing locations compared to the results obtained. 

2. Efficiency of fuel use while at sea. 

3. Effective use of time in the process of going to sea, from preparation to 

returning to land. 

Continuity of Operations 
1. The level of ability to fish sustainably without damaging the marine 

environment. 
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2. The use of environmentally friendly fishing techniques and maintaining fish 

populations. 

3. Availability of adequate fishing equipment that can be used in the long term. 

Fisherman's Satisfaction 

1. Level of satisfaction with the catch that supports the family's economic 

needs. 

2. Satisfaction with the effectiveness of navigation techniques and traditional 

methods used. 

3. Level of pride in preserving traditional fishing traditions. 

improving economic 

welfare 

1. Daily or monthly income that meets the basic needs of the family. 

2. Ability to save or invest in new fishing equipment. 

3. Improvement in the quality of life of fishing families from the results of 

fishing operations. 

 

Table 4. Validity and Reliability Test of Instruments Tested Using Average Variance Extracted (AVE) 

and Competitive Reliability (CR) 

Variables Indicator 
Factor 

Loading 
AVE CR Information 

Traditional Navigation 

Knowledge 

Understanding direction based on 

natural phenomena 

0.72, 0.81, 

0.76 
0.60 0.85 

Valid and 

Reliable 

Ocean current reading techniques 0.78, 0.80 0.62 0.83 
Valid and 

Reliable 

Interpretation of weather 

conditions 
0.79, 0.74 0.59 0.81 

Valid and 

Reliable 

Utilization of 

Ethnomathematics 

Calculation of distance and 

direction 
0.76, 0.80 0.61 0.83 

Valid and 

Reliable 

Determining travel time 0.77, 0.78 0.60 0.82 
Valid and 

Reliable 

Fishing gear management 0.81, 0.74 0.62 0.84 
Valid and 

Reliable 

Integration of local knowledge 

and modern mathematics 
0.78, 0.80 0.62 0.83 

Valid and 

Reliable 

Success of Traditional 

Fishermen Operations 

Quantity and quality of catch 0.82, 0.79 0.65 0.85 
Valid and 

Reliable 

Time and resource efficiency 0.78, 0.76 0.60 0.82 
Valid and 

Reliable 

Fisherman's satisfaction 0.79, 0.81 0.64 0.84 
Valid and 

Reliable 

Factor loading is a measure that describes the relationship between statements in a questionnaire and its 

indicators, where a factor loading value above 0.7 is considered to meet the validity requirements. This value 

indicates the extent to which each statement in the instrument can significantly represent a particular indicator. 

Meanwhile, Average Variance Extracted (AVE) is used to measure the convergent validity of each latent variable, 

with an AVE value above 0.5 considered valid. This indicates that the latent variable is able to explain more than 

half of the variance of the indicators that measure it. On the other hand, Composite Reliability (CR) is a measure 

that assesses the internal consistency of an instrument, where a CR value above 0.7 indicates that the instrument 

has a good level of reliability. Thus, if the factor loading, AVE, and CR values meet the established criteria, then 

the instrument can be considered valid and reliable for use in research [32], [33]. 

Data were collected through field surveys using questionnaires distributed directly to respondents. 

Researchers also conducted surveys in the form of short interviews and direct observations to ensure that 

respondents understood each statement. Data analysis was carried out in three stages, the first Validity and 

Reliability Test, Using AVE to measure convergent validity and CR to measure the internal consistency of the 

instrument. Structural Model Analysis (Inner Model) Testing the relationship between latent variables using path 

coefficients, t-values, and p-values. Model Fit Testing Ensuring that the research model meets the fit criteria using 

parameters such as R-square [34], [35]. 

 

 

 

 



          ISSN: 3021-7857 

Intv. Ind. J. of. Math. Ed,Vol. 1, No. 2, December 2023:  99 - 109 

104 

3. RESULTS AND DISCUSSION 

This study aims to identify the relationship between traditional navigation knowledge, the use of 

ethnomathematics, and the success of fishermen's operations. The focus of the study is directed at how these 

variables are interrelated and contribute to increasing the results and efficiency of fishermen's activities. Data were 

collected through instruments designed based on specific indicators for each variable. In the Traditional Navigation 

Knowledge variable, the indicators used include understanding directions based on natural phenomena, techniques 

for reading ocean currents, and interpretation of weather conditions. This variable is considered as one of the 

important elements that reflect the ability of fishermen to utilize local knowledge in the navigation process. 

Furthermore, in the variable of Ethnomathematics Utilization, the study focuses on the aspects of 

calculating distance and direction, determining travel time, managing fishing gear, and integrating local knowledge 

and mathematics. These indicators represent the extent to which fishermen combine local knowledge with 

mathematical concepts to improve the effectiveness of their operations. The variable of Fishermen's Operation 

Success is measured through indicators of the quantity and quality of catch, efficiency of time and resources, and 

the level of fishermen's satisfaction. This variable is used to evaluate the impact of traditional navigation 

knowledge and ethnomathematics on the final results of fishermen's operations. Before the data was analyzed 

further, validity and reliability tests were conducted to ensure that the instruments used were able to measure the 

intended concepts consistently and accurately. The results of the validity and reliability tests will then be the basis 

for supporting the findings and interpretation of the results of this study. 

 

Table 4. Validity and Reliability Test 

Variable Indicator 
Factor 

Loading 
AVE CR Information 

Traditional Navigation 

Knowledge 

Understanding direction based on 

natural phenomena 

0.72, 0.81, 

0.76 
0.60 0.85 

Valid and 

Reliable 

Ocean current reading techniques 0.78, 0.80 0.62 0.83 
Valid and 

Reliable 

Interpretation of weather 

conditions 
0.79, 0.74 0.59 0.81 

Valid and 

Reliable 

Utilization of 

Ethnomathematics 

Calculation of distance and 

direction 
0.76, 0.80 0.61 0.83 

Valid and 

Reliable 

Determining travel time 0.77, 0.78 0.60 0.82 
Valid and 

Reliable 

Fishing gear management 0.81, 0.74 0.62 0.84 
Valid and 

Reliable 

Integration of local knowledge 

and mathematics 
0.78, 0.80 0.62 0.83 

Valid and 

Reliable 

Fisherman Operation 

Success 

Quantity and quality of catch 0.82, 0.79 0.65 0.85 
Valid and 

Reliable 

Time and resource efficiency 0.78, 0.76 0.60 0.82 
Valid and 

Reliable 

Fisherman's satisfaction 0.79, 0.81 0.64 0.84 
Valid and 

Reliable 

   

Traditional navigation knowledge contributes significantly to the success of fishermen's operations with 

a path coefficient of 0.45. This shows that a deep understanding of the direction, ocean currents, weather, and 

strategic fishing locations that are inherited from generation to generation is an important asset for fishermen. By 

using traditional navigation techniques, fishermen are able to determine safe routes, minimize the risk of extreme 

weather, and find productive fishing locations. These results are in line with previous literature that highlights the 

importance of local wisdom in maintaining the economic sustainability of coastal communities. This traditional 

knowledge, in addition to helping fishermen increase their catch, also plays a role in maintaining the sustainability 

of the marine ecosystem through more environmentally friendly fishing techniques. 

The use of ethnomathematics has a significant influence on the success of fishermen's operations with a 

path coefficient of 0.36. Ethnomathematics allows fishermen to utilize mathematical principles hidden in local 

practices, such as calculating distance, direction, time, and managing fishing gear. For example, fishermen use 

tidal cycles and mathematical patterns of wind or ocean waves to determine the optimal time and location to go to 

sea. This finding strengthens the argument that ethnomathematics can bridge local wisdom and modern science, 

creating an innovative and practical approach to solving operational problems of traditional fishermen. 
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Table 5. Structural Model Test Results (Path Coefficients, T-Statistic, P-Values) 

Variabel Independen Variabel Dependen 
Path 

Coefficient 

T-

Statistic 

P-

Value 
Information 

Traditional Navigation Knowledge Fisherman 

Operation Success 
0.45 3.21 0.002 Significant 

Utilization of Ethnomathematics Fisherman 

Operation Success 
0.36 2.81 0.005 Significant 

 

The structural model shows that both independent variables together explain 60% of the variation in the 

success of fishermen's operations. This confirms that the integration of traditional knowledge and the use of 

ethnomathematics has a major impact on the success of fishermen's operations. These results indicate that although 

modern technology has been widely used in the fisheries sector, the value of local wisdom remains relevant and 

can even be an important complement in facing modern challenges, such as climate change and environmental 

degradation.  

Table 6. Model Fit Test (R-Square) 

Dependent Variable R-Square 

Fisherman Operation Success 0.60 

 

The results of the model fit test show that the dependent variable of Fishermen's Operation Success has 

an R-Square value of 0.60. This value indicates that 60% of the variation in Fishermen's Operation Success can be 

explained by two independent variables, namely Traditional Navigation Knowledge and Utilization of 

Ethnomathematics. The remaining 40% is influenced by other factors not included in this research model.  

 

 

 
 

 Figure 1. Structural Model Chart (Path Model)  

 

 

This path model describes the relationship between latent variables, namely Traditional Navigation 

Knowledge, Utilization of Ethnomathematics, and Success of Fishermen's Operations. This model shows a direct 

influence of Traditional Navigation Knowledge on the Success of Fishermen's Operations with a path coefficient 

of 0.45. In addition, Utilization of Ethnomathematics also has a direct influence on the Success of Fishermen's 

Operations with a path coefficient of 0.36. The path model diagram illustrates this relationship through connecting 

lines between latent variables, with path coefficient values displayed along each path, providing a clear 

visualization of the strength and direction of the relationship between variables. This model provides important 

insights into the factors that influence the success of fishermen's operations, especially from the aspects of 

traditional knowledge and the application of ethnomathematics [36], [37]. 

 This research makes an important contribution in promoting traditional values and culture-based 

approaches as a way to improve the welfare of coastal communities. By understanding how local wisdom such as 

traditional navigation and ethnomathematics can be effectively applied, community development policies and 

programs can be designed to support the sustainability of maritime culture and improve the quality of life of 

fishermen [38]-[40]. 

The findings also provide a basis for further research to explore the integration of modern science and 

local wisdom in other sectors. For policy makers, the results of this study indicate the importance of investing in 

culture-based training for traditional fishermen, which not only preserves traditions but also increases their 

capacity to cope with global change. In addition, policies that support the preservation of maritime culture and the 

development of locally-based technologies need to be prioritized to ensure social, economic and environmental 

sustainability.  
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This study reveals that both traditional navigation knowledge and the use of ethnomathematics have a 

significant influence on the success of traditional fishermen's operations in Indonesia. These results support the 

hypothesis that local wisdom and a culture-based scientific approach can improve the effectiveness and efficiency 

of fishermen's activities [41], [42]. 

Based on previous research, there is a gap analysis of this research. That the research "The Influence of 

Traditional Navigation Knowledge and Utilization of Ethnomathematics on the Success of Traditional Fishermen's 

Operations" and the research "Ethnomathematics in Mathematics Learning through the Traditional Game of 

Makkudendeng" show that ethnomathematics is effective in improving the achievement of activities in their 

respective fields. Both emphasize the importance of the contribution of local culture as a practical approach to 

success. In the navigation research, the ethnomathematics approach helps fishermen improve operational 

efficiency, catches, and economic sustainability. Meanwhile, in the makkudendeng research, this approach 

increases students' interest in learning by 29.65% and strengthens their understanding of basic mathematical 

concepts. Both studies also show how the integration of traditional knowledge and modern scientific principles 

can provide optimal benefits, both in professional and educational contexts [43]-[45]. 

However, there is a significant gap in the orientation of the findings of these two studies. Navigation 

research focuses on increasing productivity and economic sustainability of coastal communities with broad 

implications for marine resource management and preservation of maritime culture. In contrast, makkudendeng 

research is oriented towards the micro-context of education, which has a direct impact on students’ interests and 

understanding in the classroom. Navigation research highlights the social relevance in environmental and 

economic sustainability, while makkudendeng contributes to the preservation of local traditions through children’s 

education. This gap shows the great potential of ethnomathematics in various sectors and underlines the need for 

further exploration for more synergistic and sustainable applications [46]-[48]. 

Based on the gap analysis, the novelties that can be proposed for this research include the integration of 

traditional navigation knowledge and ethnomathematics into the formal training curriculum for young fishermen, 

creating continuity between the transfer of local cultural knowledge and modern science-based education. In 

addition, the research can adopt modern technology, such as digital map-based applications that utilize traditional 

navigation data to improve fishermen's operational efficiency. Evaluation of the long-term impact of this 

application on the economic, social, and environmental sustainability of coastal communities is also important to 

provide deeper insights. Other novelties include the exploration of ethnomathematics applications in marine 

resource management or the development of environmentally friendly fishing technologies, as well as the 

development of multidisciplinary models that integrate ethnomathematics with marine science, ecology, and 

technology. This innovative approach not only enriches academic literature, but also provides real impacts in 

facing the challenges of modernization, preserving local culture, and supporting the sustainability of coastal 

communities. 

This research has significant implications in various aspects. From an economic perspective, the research 

results can be the basis for improving the operational efficiency of traditional fishermen through the integration of 

local navigation knowledge and ethnomathematics principles, which can ultimately increase income, optimize 

marine resource management, and support the economic sustainability of coastal communities. In terms of social 

and cultural aspects, this research helps preserve traditional knowledge and local culture that are threatened with 

loss due to modernization, while strengthening the cultural identity of fishing communities and motivating the 

younger generation to appreciate and practice local wisdom. From a policy perspective, the findings of this 

research can be used as recommendations for policy makers to develop training programs for fishermen based on 

ethnomathematics, including environmentally friendly fishing technologies rooted in traditional knowledge. In the 

realm of education, this research opens up opportunities to design formal training curricula for fishermen by 

combining traditional navigation knowledge and modern mathematical approaches, thus providing real 

contributions to the development of the non-formal education sector that is relevant to the needs of coastal 

communities [49], [50]. 

This study has several limitations that need to be considered. First, the scope of the study area is limited 

to traditional fishermen in certain areas, so the results may not fully represent traditional fishermen throughout 

Indonesia who have different cultural variations and navigation practices. Second, the data collection method that 

relies on interviews and surveys can cause respondent bias or inaccuracy in collecting information, because it is 

based on individual perceptions. Furthermore, this study only focuses on the influence of traditional navigation 

knowledge and the use of ethnomathematics, while other factors such as the use of modern technology, fisheries 

policies, or marine ecosystem conditions have not been analyzed in depth. Finally, this study is cross-sectional and 

does not evaluate the long-term impact of the integration of traditional knowledge and ethnomathematics on the 

economic and social sustainability of fishermen. 

For further research, several recommendations can be considered to expand and deepen this study. First, 

expanding the research area to other coastal areas with different maritime cultures and navigation practices will 

provide more comprehensive insights into the relevance and effectiveness of ethnomathematics in various cultural 

contexts. In addition, the use of longitudinal data is recommended to evaluate the long-term impact of the 
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application of traditional navigation knowledge and ethnomathematics on the sustainability of fishermen's 

operations. Future research can also examine the potential for integrating modern technology, such as GPS devices 

based on traditional data, to support fishermen's operational efficiency without ignoring cultural values. A 

multidisciplinary approach, combining marine science, ecology, and economics, is also important to understand 

the influence of other factors on the operational success of traditional fishermen. This study can be a basis for 

designing training programs that combine traditional navigation, ethnomathematics, and modern technology, as 

well as providing recommendations for policy makers to support the preservation of maritime culture and the 

economic sustainability of fishermen. In addition, comparative research comparing the effectiveness of 

ethnomathematics with other modern methods will also provide important contributions in evaluating the 

advantages of a culture-based approach. By considering these limitations and recommendations, future research is 

expected to provide broader and deeper contributions to support the economic, social, and cultural sustainability 

of coastal communities. 

 

 

4. CONCLUSION 

This study confirms that Traditional Navigation Knowledge and the Utilization of Ethnomathematics 

have a significant role in the success of traditional fishermen's operations in Indonesia, with path coefficients of 

0.45 and 0.36 respectively, explaining 60% of the variation in fishermen's success. Traditional navigation 

knowledge, as part of local wisdom, helps fishermen determine direction, read ocean currents, predict the weather, 

and choose fishing locations, while ethnomathematics allows for the optimization of fishing strategies through the 

application of culturally based mathematical principles. The integration of these two aspects is an effective solution 

to improve the effectiveness and efficiency of traditional fishermen's operations while supporting the economic 

and social sustainability of coastal communities. This study also provides a basis for the development of culture-

based policies and training programs to preserve maritime traditions and face global challenges such as climate 

change and exploitation of marine resources. 

 

ACKNOWLEDGEMENTS 

The researcher would like to express his gratitude to the traditional fishermen who were willing to be 

respondents and share their knowledge and valuable experiences regarding traditional navigation practices and the 

use of ethnomathematics in this research area. Without their participation, this research would not have been 

possible. I would also like to thank the supervisors who provided valuable direction, guidance, and input 

throughout the process. 

 

REFERENCES 
[1] H. Naping, Safriadi, and I. Musywirah, “A strategy of local wisdom-based natural disaster management in coastal 

communities in Barru District,” IOP Conf. Ser. Earth Environ. Sci., vol. 235, no. 1, 2019, doi: 10.1088/1755-

1315/235/1/012033. 

[2] L. H. L. Furuto, “Pacific ethnomathematics: pedagogy and practices in mathematics education,” Teach. Math. its Appl. 

An Int. J. IMA, vol. 33, no. 2, pp. 110–121, 2014, doi: 10.1093/teamat/hru009. 

[3] A. Aras and F. Zahrawati, “Fostering Students’ Interest in Mathematics Learning With the Utilization of 

Ethnomathematics Through Makkudendeng Traditional Game,” MaPan J. Mat. dan Pembelajaran, vol. 9, no. 1, p. 27, 

2021, doi: 10.24252/mapan.2021v9n1a3. 

[4] A. S. Nugraha and D. S. Nugraha, “Oral traditions as a fount of ethnomathematical knowledge: A bibliometric analysis 

of contemporary research trends,” J. Math. Educ., vol. 14, no. 1, pp. 189–212, 2023, doi: 10.22460/infinity.v14i1.p189-

212. 

[5] A. Rizal et al., “Development of Sustainable Coastal Benchmarks for Local Wisdom in Pangandaran Village 

Communities,” Sustain., vol. 14, no. 21, pp. 1–19, 2022, doi: 10.3390/su142114648. 

[6] J. A. Abah, C. O. Iji, B. O. Abakpa, and P. I. Anyagh, “Design, implementation and assessment of a Web-Based 

ethnomathematics instructional content repository for mathematics teachers in Benue State, Nigeria,” J. Math. Sci. 

Teach., vol. 1, no. 1, p. em002, 2021, doi: 10.29333/mathsciteacher/11075. 

[7] Z. F. Aras A, “Fostering students’ interest in mathematics learning with the utilization of ethnomathematics through 

makkudendeng traditional game,” MaPan  J. Mat. dan Pembelajaran, vol. 9, no. 1, 2021, doi: 10.24252/mapan. 

[8] I. Svanberg and A. Locker, “Ethnoichthyology of freshwater fish in Europe: a review of vanishing traditional fisheries 

and their cultural significance in changing landscapes from the later medieval period with a focus on northern Europe,” 

J. Ethnobiol. Ethnomed., vol. 16, no. 1, pp. 1–29, 2020, doi: 10.1186/s13002-020-00410-3. 

[9] T. F. Thornton and A. M. Scheer, “Collaborative engagement of local and traditional knowledge and science in marine 

environments: A review,” Ecol. Soc., vol. 17, no. 3, 2012, doi: 10.5751/ES-04714-170308. 

[10] M. T. Jenny Moreno, Alejandro Lara, “Community resilience in response to the 2010 tsunami in Chile: The survival of 

a small-scale fishing community,” Int. J. Disaster Risk Reduct., vol. 33, no. 2, pp. 376–384, 2019, doi: 

10.1016/j.ijdrr.2018.10.024. 

[11] S. A. Hemmerling et al., “Elevating local knowledge through participatory modeling: active community engagement in 

restoration planning in coastal Louisiana,” J. Geogr. Syst., vol. 22, no. 2, pp. 241–266, 2020, doi: 10.1007/s10109-019-

00313-2. 



          ISSN: 3021-7857 

Intv. Ind. J. of. Math. Ed,Vol. 1, No. 2, December 2023:  99 - 109 

108 

[12] A. C. Nurdina Prasetyo, Sebastian Filep, “Towards culturally sustainable scuba diving tourism: an integration of 

Indigenous knowledge,” Tour. Recreat. Res., vol. 48, no. 3, 2023, doi: 10.1080/02508281.2021.1925830. 

[13] S. Speich et al., Oceanobs’ 19: an ocean of opportunity, vol. 6. 2019. doi: 10.3389/978-2-88963-118-6. 

[14] J. M. Anna Phelan, Lisa Ruhanen, “Ecosystem services approach for community-based ecotourism: towards an equitable 

and sustainable blue economy,” J. Sustain. Tour., vol. 28, no. 10, pp. 1665–1685, 2020, doi: 

10.1080/09669582.2020.1747475. 

[15] E. Ernawati and N. Izzati, “Eksplorasi etnomatematika pada tudung saji pandan M\asyarakat Melayu Lingga,” J. Kiprah, 

vol. 10, no. 2, pp. 76–84, 2023, doi: 10.31629/kiprah.v10i2.5261. 

[16] H. T. H. Ho Ngoc Son, Aaron Kingsbury, “Indigenous knowledge and the enhancement of community resilience to 

climate change in the Northern Mountainous Region of Vietnam,” Agroecol. Sustain. Food Syst., vol. 45, no. 4, pp. 499–

522, 2021, doi: 10.1080/21683565.2020.1829777. 

[17] M. B. G. Benedict E Singleton, “Toward productive complicity: Applying ‘traditional ecological knowledge’ in 

environmental science,” Anthr. Rev., vol. 10, no. 2, 2021, doi: 10.1177/20530196211057026. 

[18] R. B. Hongzhang Xu, “Multiple forms of knowing in Mathematics: A scoping literature study,” Sustain., vol. 11, no. 1, 

pp. 1–14, 2019, doi: 10.48550/arXiv.2406.16921. 

[19] X. Zhuang, Y. Yao, and J. Li, “Sociocultural impacts of tourism on residents of world cultural heritage sites in China,” 

Sustain., vol. 11, no. 3, 2019, doi: 10.3390/su11030840. 

[20] N. M. D. and V. T. T. Nguyen Hoang Tien, Phan Quan Viet, “Sustainability of tourism development in Vietnam’s coastal 

provinces,” World Rev. Entrep. Manag. Sustain. Dev., vol. 17, no. 5, pp. 579–598, 2021, doi: 

10.1504/WREMSD.2021.117443. 

[21] P. Bridgewater and I. D. Rotherham, “A critical perspective on the concept of biocultural diversity and its emerging role 

in nature and heritage conservation,” People Nat., vol. 1, no. 3, pp. 291–304, 2019, doi: 10.1002/pan3.10040. 

[22] L. E. Roberta Comunian, “Creative and cultural work without filters: Covid-19 and exposed precarity in the creative 

economy,” Cult. Trends, vol. 29, no. 2, 2020, doi: 10.1080/09548963.2020.1770577. 

[23] E. J. Daila Streimikiene, Biruta Svagzdiene, “Sustainable tourism development and competitiveness: The systematic 

literature review,” Sustain. Dev., vol. 29, no. 1, pp. 259–271, 2020, doi: 10.1002/sd.2133. 

[24] Q. B. Baloch et al., “Impact of tourism development upon environmental sustainability: a suggested framework for 

sustainable ecotourism,” Environ. Sci. Pollut. Res., vol. 30, no. 3, pp. 5917–5930, 2023, doi: 10.1007/s11356-022-22496-

w. 

[25] J. Aman, J. Abbas, S. Mahmood, M. Nurunnabi, and S. Bano, “The influence of islamic religiosity on the perceived 

socio-cultural impact of sustainable tourism development in pakistan: A structural equation modeling approach,” 

Sustain., vol. 11, no. 11, 2019, doi: 10.3390/su11113039. 

[26] J. W. M. Evan Schofer, Francisce, “The societal consequences of higher education,” J. Sociol. Educ., vol. 94, no. 1, 2020, 

doi: 10.1177/0038040720942. 

[27] A. Ghanad, “An Overview of quantitative research methods,” Int. J. Multidiscip. Res. Anal., vol. 06, no. 08, pp. 3794–

3803, 2023, doi: 10.47191/ijmra/v6-i8-52. 

[28] J. Rana, P. Lorena, L. Gutierrez, and J. Oldroyd, “Global encyclopedia of public administration, public policy, and 

hovernance,” Glob. Encycl. Public Adm. Public Policy, Gov., vol. 23, no. 4, 2020, doi: 10.1007/978-3-319-31816-5. 

[29] D. L. William Doss, JOhn rayfield, Scott Burris, “A quantitative content analysis of survey research methods Over a 40-

Year time period in the journal of agricultural education,” Am. Assoc. Agicultural Educ., vol. 63, no. 3, 2021, doi: 

10.5032/jae.2021.03310. 

[30] F. wan Tan, L. Nesti, E. Y. Yonnedi, and E. R. Ridwan, “Strategy to improve economic condition of fishermen living in 

the coastal area in Kabupaten Pesisir Selatan,” J. Bus. Socio-economic Dev., vol. 3, no. 1, pp. 69–85, 2023, doi: 

10.1108/jbsed-02-2021-0019. 

[31] A. R. H. Abdul Halim, Neil R. Laneragan, Budy Wirayawan, Rod Fujita, Dedi S. Adhuri, “Transforming traditional 

management into contemporary territorial-based fisheries management rights for small-scale fisheries in Indonesia,” Mar. 

Policy, vol. 116, no. 23, 2020, doi: 10.1016/j.marpol.2020.103923. 

[32] D. A. Achmad Syamsu Hidayat, iami Rajiani, “Sustainability of floodplain wetland fisheries of rural Indonesia: Does 

culture enhance Livelihood Resilience?,” J. Sustain., vol. 14, no. 21, 2022, doi: 10.3390/su142114461. 

[33] L. Zamzami, E. Ermayanti, H. Hendrawati, and A. Miko, “Socio-cultural impacts of marine conservation areas in 

Indonesian fishing communities,” IOP Conf. Ser. Earth Environ. Sci., vol. 430, no. 1, 2020, doi: 10.1088/1755-

1315/430/1/012016. 

[34] N. Stacey et al., “Enhancing coastal livelihoods in Indonesia: an evaluation of recent initiatives on gender, women and 

sustainable livelihoods in small-scale fisheries,” Marit. Stud., vol. 18, no. 3, pp. 359–371, 2019, doi: 10.1007/s40152-

019-00142-5. 

[35] A. Kadir, A. I. Poli, P. Hijjang, U. Idris, A. Ali, and F. Sokoy, “Local wisdom regarding coastal resource management 

among a fishermen community in Youtefa Bay, Papua.,” ETNOSIA  J. Etnogr. Indones., vol. 6, no. 1, pp. 36–46, 2021, 

doi: 10.31947/etnosia.v6i1.13074. 

[36] S. Putiamini, M. Mulyani, M. P. Petala, T. E. B. Soesilo, and A. Karsidia, “Social vulnerability of coastal fish farming 

community to tidal (Rob) flooding: a case study from Indramayu, Indonesia,” J. Coast. Conserv., vol. 26, no. 2, 2022, 

doi: 10.1007/s11852-022-00854-7. 

[37] F. Marbun, “Adaptation Strategies of Traditional Fishermen in Sutera Sub-District, Pesisir Selatan Regency on Climate 

Change,” J. Ilmu Sos. Mamangan, vol. 9, no. 1, pp. 1–16, 2020, doi: 10.22202/mamangan.v9i1.3394. 

[38] S. Mattiro, C. Widaty, and Y. Apriati, “Historical cultural maritime notes and the integration of its values in shaping the 

Self-Reliance of coastal ecotourism,” Yupa Hist. Stud. J., vol. 7, no. 2, pp. 194–210, 2023, doi: 10.30872/yupa.vi0.1937. 

[39] N. K. Arismayanti, “Community local wisdom and efforts to create quality marine tourism,” Webology, vol. 18, no. 2, 

pp. 243–260, 2021, doi: 10.14704/web/v18i2/web18319. 



Intv. Ind. J. of. Math. Ed ISSN: 3021-7857  

The Influence of Traditional Navigation Knowledge and the Utilization of Ethnomathe…(Dwi Agus Kurniawan) 

109 

[40] K. B. Natalie Gollan, “‘It’s not just about fish’: Assessing the social impacts of marine protected areas on the wellbeing 

of coastal communities in New South Wales,” Tenth Int. Congr. Peer Rev. Sci. Publ., vol. 13, no. 4, 2020, doi: 

0.1371/journal.pone.0244605. 

[41] S. Syaharuddin, H. Susanto, and M. A. H. Putra, “Portrait of Community Economic Activities in The River as a Learning 

Resources on Social Studies With Local Culture-Based,” Innov. Soc. Stud. J., vol. 1, no. 2, p. 178, 2020, doi: 

10.20527/iis.v1i2.2095. 

[42] H. Mashithoh, A. Mulyana, and R. S. Wardhani, “The development strategy of halal nature tourism based on the 

empowerment of Bangka Belitung coastal community,” Integr. J. Bus. Econ., vol. 5, no. 2, p. 134, 2021, doi: 

10.33019/ijbe.v5i2.363. 

[43] C. Yasir, Yohannes, Andri, “Penta helix communication model through community based tourism (cbt) for tourism 

village development in koto sentajo, Riau, Indonesia,” Geoj. Tour. Geosites, vol. 37, no. 3, pp. 851–860, 2021, doi: 

10.30892/gtg.37316-718. 

[44] Y. Yasir, Y. Firzal, C. Yesicha, and A. Sulistyani, “Environmental Communication Based on Local Wisdom in Forest 

Conservation: a Study on Sentajo Forbidden Forest, Indonesia,” J. Landsc. Ecol. Republic), vol. 15, no. 2, pp. 127–145, 

2022, doi: 10.2478/jlecol-2022-0014. 

[45] J. Lipka, “Indigenous knowledge and navigating the rising tides of climate change and other existential threats,” Rev. 

Latinoam. Etnomatemática Perspect. Sociocult. la Educ. Matemática, vol. 13, no. 3, pp. 29–61, 2020, doi: 

10.22267/relatem.20133.66. 

[46] M. Rochgiyanti and H. Susanto, “Transformation of wetland local wisdom values on activities of swamp buffalo breeding 

in social science learning practice,” Atl. Press, vol. 147, no. Icsse 2017, pp. 272–276, 2018, doi: 10.2991/icsse-

17.2018.62. 

[47] S. Gelcich et al., “Navigating transformations in governance of chilean marine coastal resources,” Proc. Natl. Acad. Sci. 

U. S. A., vol. 107, no. 39, pp. 16794–16799, 2010, doi: 10.1073/pnas.1012021107. 

[48] P. Olsson, C. Folke, and T. P. Hughes, “Navigating the transition to ecosystem-based management of the Great Barrier 

Reef, Australia,” Proc. Natl. Acad. Sci. U. S. A., vol. 105, no. 28, pp. 9489–9494, 2008, doi: 10.1073/pnas.0706905105. 

[49] R. Biggs, F. R. Westley, and S. R. Carpenter, “Navigating the back loop: Fostering social innovation and transformation 

in ecosystem management,” Ecol. Soc., vol. 15, no. 2, p. 28, 2010, doi: 10.5751/ES-03411-150209. 

[50] S. Z. Janif, P. D. Nunn, P. Geraghty, W. Aalbersberg, F. R. Thomas, and M. Camailakeba, “Value of traditional oral 

narratives in building climate-change resilience: Insights from rural communities in Fiji,” Ecol. Soc., vol. 21, no. 2, 2016, 

doi: 10.5751/ES-08100-210207. 

 


