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Abstract 

 
This research used a mixed-methods approach to focus on the properties and satisfaction assessment of 
effectiveness for palm fibers in the Khonsan Sub-District community group in Chaiyaphum province with a 
total of 113 people. In addition, the study used a 5-point rating scale which had a Cronbach’s Alpha Coefficient 
value at the level of 0.97, in addition to two-way ANOVA. The study presented testing results by ordering from 
coconuts, palms, betel nuts, and tans with the fiber tensile ratings of 67.45 N, 57.19 N, 56.75 N, 52.49 N, and 
fiber tensile ratings of 6.80%, 7.30%, 7.12%, and 6.25%, respectively. In this case, the betel nut fibers and tan 
fibers showed durability to wet washing and the dry period as the most common way. Thus, the satisfaction 
assessment of tan fibers was at the most satisfactory level, (Mean=4.49, S.D. =0.57), followed by the coconut 
fibers at the excellent level, (Mean = 4.47, S.D. =0.56) and the betel nut fibers at the moderate level, (Mean=3.35, 
S.D. =0.71). Levene’s test showed that p was equal to 0.00, indicating that the factors of type and properties of 
palm fibers were at a varied level with statistical significance. Similarly, the fiber characteristics and properties 
of palm fibers for each type had an F value equal to 11.45 and Sig. equal to 0.00. In addition, it was found that 
there was at least one pair different from other pairs, such as coconut fibers and tan fibers. Consequently, the 
research with community participation showed that it appeared to confirm the balance between the 
effectiveness of materials, labor skills, human labor, and the stabilization of life. As a result, it affected the 
satisfaction at the excellent level for people in the development communities (Mean=4.10, S.D. =0.78). 
 

Keywords: Designing, Products, Fibers, Sugar palm, Green products 
 
 
1. Introduction 
 
Thailand is considered a country that is self-reliant in terms of its agriculture, which accounts for more 
than 40 percent of the economic activity in the country. Besides, the country has a large area to 
cultivate for commercial plants such as palms, betel nuts, tans, and others. Similarly, fluctuations 
appear in the sales trends for palm family fruits with the reducing trends continuously affecting price, 
therefore leading to a reduction in production. In such a case, this results in oil palm problems in 
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Thailand as the reducing trends result in a high level of price fluctuation for the markets (Al-Khayri & 
Niblett, 2012). This affects the stability and sustainability of Thai farmers’ lifestyles based on the lowest 
mean level of the oil palm production prices, as seen in 2018 for Thailand. This case represented the 
lowest price in 17 years with a price level of 1.91-2.12 baht per kilo (Office of Agricultural Economics. 
2018). While the government sector supported the Electricity Generating Authority of Thailand to 
purchase raw oil palm for electricity generation within the country, this still did not result in the right 
balance of quantity and oil palm production price in the markets (Buranasing, 2015). Instead, it 
contributed to the excessive quantity of palm fruits, reaching 17 million tons each year for harvesting 
until an oversupply problem was created. As a result, this problem eventually became one of selling 
prices, directly affecting the lifestyles of those working in agriculture by having a severe effect on 
incomes, leading to instability in farmers’ living standards. 

Because of the price effects and the selling quantities from palm family production with the 
continuous decreasing trends such as coconuts, tans, and betel nuts with fewer customers, it 
contributed to the cultivation areas of these plants decreasing by 2.53-4.76 percent each year. Besides, 
the cultivation of the palm family has taken an uncertain direction at present as farmers look for more 
stable income sources through planting. The problem is that farmers who always cultivate only plants 
from the palm family and rely on this production as their main source of income will cause the non-
stabilization of their incomes and lives. The farmers will then begin a new trend to increasingly cancel 
the cultivation of the palm family, especially where they have a lower consumption ratio for certain 
palm family types, such as tans, betel nuts, oil palm plants, and coconut plants. Similarly, the declining 
prices of these plants result in the realization by the farmers to cut plant cultivation by less than 20% 
per year due to the poor situation from sale prices. 
 

 
 
Fig. 1: Palm family plants in Thailand 
Source: Author 
 
This decision amounts solely to the end problem. Thus, there should be guidelines to consider for 
solutions by using the odd utilization pattern method based on originality. In the same way, it can 
focus on the increasing ratios of economic values with environmental friendliness by using the palm 
family fibers by considering all of their invaluable parts, which can be used beneficially and sustainably 
with examples including bunches and leaf stalks (Na Takuathung et al., 2015; John Karkazis & Georgios 
C. Baltos, 2018). 

It can be developed with the transforming procedure for the fibers to add economic value by using 
the creative guidelines for palm fibers to develop the commercial handmade product design. In this 
case, it is suitable for the effectiveness of the local area and communities through the participation of 
people or agriculturists in the area. Thus, it is considered a sustainable solution for the system. 
Significantly, the analysis of the requirement trends from the environmental product marketing group 
showed increasing growth with the market expanding into the new generation, who will demand more 
green products in greater variety. This includes the growing trends of the consumer and manufacturing 
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groups (Ittarachuto, 2009). Currently, society tends to place importance on development using the 
characteristics of eco-innovation, increasingly by focusing on positive environmental effects with 
sustainability. Thus, products that represent environmental innovation and uniqueness can contribute 
to the likelihood of success between products and customers whose attitudes these days favor 
environmental responsibility. 
 
2. Methodology 
 
2.1 Research Objectives 
 

1. To draw comparisons between the properties of palm family fiber materials 
2. To assess satisfaction with utilization procedures of palm fibers 
3. To make assessments concerning the effectiveness of palm family fibers on leaves 

 
2.2 Research Framework 
 

1. The framework for the testing of properties with fiber materials consists of the following: 1) 
Color properties of fibers; 2) Length properties of fibers; 3) Flexibility properties of fibers, and 
4) Stickiness properties of fibers (Kasermbunyakorn, 2012). 

2. The framework in three dimensions of balance that contribute to the development of 
sustainability in the context of future development consists of the following 
(Phraphromkunakorn, 2013): 
 Balancing economics to add economic value from invaluable materials with the income-

earning method of value-added to be circulated in the product cycle again 
 Balancing social matters to bring stabilization and strength for human lifestyles in the 

communities and the local area with effectiveness 
 Balancing utilization development to represent friendliness to the environment and 

ecosystems contributing to positive effects by focusing on sustainable utilization 
3. The framework creates the operational research pattern with people participation (PAR) by 

focusing on product development from palm leaves as the design research procedure in terms 
of social development or responding to people’s requirements in local areas connecting Social 
Theory and Practical Theory or the new knowledge pattern integration (Sutthinarakorn, 
2014), including arts, science, and social science (Baum et al., 2006). 
 Emphasizing the research procedure by focusing on change 
 Emphasizing the research procedure from the organic aspect 
 Emphasizing participation between researchers and group sampling for development 

through collaboration 
 
2.3 Methods 
 

1. The steps created for testing palm fiber properties of two types include: 
 Testing of tensile properties for palm family fibers using a Tensile Testing Machine (Insron 

Model 5566) with speed ratios of 20mm/min according to the standard test; ISO 5079: 
1995 (E) 

 Testing of colorfastness to rubbing according to ISO 105-X12:2001 by applying the Crock 
Meter machine to rub on a length of 10 cm as well as bringing the standard white cotton 
without using the rubbing cover with weight pressure of 900 g on the usage of the palm 
family weaving clothes with 14 x 5 cm to be cut as an oblique line  

2. Satisfaction Assessment for Fiber Quality from Four Types of Palm Family Leaves  
 The population is a group of people in the Khonsan Sub-District communities from 
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Chaiyaphum Province totaling 162 people according to the community enterprise 
members for the year 2018. 

 Group Sampling: the people in the Khonsan Sub-district communities from Chaiyaphum 
Province, amounting to 113 people, were selected by using multistage random sampling to 
gain an accepted discrepancy level of 5 percent according to the finished table of Krejcie 
and Morgan. 

 Research Tool: the study used structured questionnaires with content validity based on a 
5-point rating scale assessment pattern to gain the reliability value and Cronbach’s Alpha 
Coefficient at the level of 0.93 by using the data analysis of descriptive statistical values, 
such as mean, standard deviation, two-way ANOVA and independent t-tests (Cohen et al., 
1989). 

 
3. Results and Discussion 
 
According to the collecting procedure of foliar parts from palm family leaves in the garden areas and 
fields for people in the community group to cultivate the palm family, it was clear that they always 
cultivated tan plants, coconut plants, oil palm plants, and betel nut plants by grouping together for 
collecting foliar parts. In addition, it showed the opinions on the requirements for bringing the valuable 
materials into their own communities by testing for fiber processing to manufacture for further 
utilization (Gorshkova et al., 2012). In this case, it includes applying for some materials to earn income 
for families and communities in terms of building increased stabilization. Thus, the people in the 
communities who joined together for palm fiber processing had average ages between 45-69 years old; 
most of them were agriculturists or self-employed. As a result, this processing procedure development 
of palm fibers can be improved at a significant level with learning effectiveness in the communities and 
local areas from the first stage of the procedure. 

Finally, it can be created for palm family fiber products based on the co-learning of people in the 
communities by emphasizing community areas with a focus on understanding the creation process and 
the development of the communities. 
 

 
 
Fig. 2: Participation procedure for people and monks in the communities for learning with strength 
creation in future economics to communities 
Source: Author 
 
During the processing procedure of palm family leaves to gain fibers for industrial handmade works in 
the communities, it is necessary to apply the boiling procedure to peel off the tissue on four types of 
palm leaves until only the white surface remains. After that, it can be beaten until only the white surface 
inside the leaves is left before boiling again and peeling the tissues from the fibers, as shown in Figure 
3. 
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Fig. 3: Processing procedure for palm family fibers with people in communities 
Source: Author 
 
Table 1:  Drawing comparisons between the boiling procedure and soaking procedure for four palm 
types 
 

 
Type 

Measurement Unit per Hour Fiber Characteristics 
Boiling Time1 Soaking Time2 Fiber Separation Length Color 

Oil Palm Fiber 4.47 990 0.20 45-69 cm Brown 
Coconut Fiber 3.56 820 0.22 45-55 cm Yellowish-White 
Betel Nut Fiber 2.49 665 0.25 40-50 cm Brown 
Tan Fiber 4.32 876 0.22 46-68 cm Purple Brown 

Note: 1 Boiling time with heat at 100 Celsius in water mixing of sodium hyperchloride 1% 
2 Soaking time in water mixed with sodium hyperchloride 1% 

 
Source: Author 
 
For palm family fibers under the boiling procedure to peel off the remaining fibers, it was shown that 
the betel nut fibers had to be boiled for 2.49 hours, while the coconut leaf fibers had to be boiled for 
3.56 hours and the tan leaf fibers had to be boiled for 4.32 hours. Finally, the oil palm leaf fibers had to 
be boiled for the longest time at 4.47 hours. It was found that the longest boiling time resulted from 
the surface density of each type of palm leaf. In this case, the higher density on the leaf surface caused 
a longer boiling time. 

For palm family fibers under the soaking procedure to peel off the tissues to leave only the fibers, 
the betel nut fibers can be soaked for 665 hours or 27.70 days. Similarly, soaking was applied for 820 
hours or 34.16 days for the coconut leaf fibers, while the tan leaf fibers could be soaked for 876 hours 
or 36.50 days. Moreover, it was shown that the oil palm leaf fibers required the longest time at 41.25 
days. Thus, the length of the soaking time depends on the type of palm leaf surface; if the internal 
surface for leaves has high density, it takes more time than usual. The separation of fibers will result in 
differences between the two learning methods. However, it is possible to beat the fiber from oil palm 
leaves into separation after using the boiling procedure or soaking procedure. Therefore, the betel nut 
leaves take the most time at twenty-five minutes, followed by the coconut fiber leaves and the tan fiber 
leaves at twenty-two minutes, and the oil palm leaves at twenty minutes. In this case, the fine fiber 
characteristics of the leaves inside the stems show it is possible to spend a longer time to beat the small 
fiber, ordered from the biggest size to the smallest, meaning oil palm leaf fibers, tan leaf fibers, coconut 
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leaf fibers, and betel nut leaf fibers. 
According to the opinions of the community group on learning about the fiber processing 

procedure, it was found to be a simple procedure without complexity. Besides, it is possible to easily 
boil and peel the fibers from palm family plants based on the materials from people’s gardens. Similarly, 
the palm family fibers in the processing procedure maintained their beauty with a high level of 
abundance. Thus, the community group agreed to bring these natural fibers to be developed as creative 
products (Khan, 2009). Therefore, it is important to sustain effectiveness to weave the mats or clothes 
from nearby community groups before selling the palm family leaves to other communities. In this 
case, these fibers must add value or develop weaving skills or shaking skills, and so forth. This is 
considered the starting point to gather for manufacturing in a cluster pattern based on the potential as 
an outstanding subject in each community in terms of building up competitive opportunities in more 
markets (Phochathan, 2016). 

According to the effectiveness testing results for palm family plants, it is possible to test the 
effectiveness of single fibers using a length of 6 cm by repeating the testing procedure ten times (Bacci 
& Lonardo et al., 2011). Furthermore, it had the means for four types of palm family fibers, such as palm 
plants, betel nut plants, coconut plants, and tan plants including obtaining the means of the tensile 
ratios at the level of 58.47 N, stretching ratios of the fiber means at the level of 6.87 percent, and the 
absorption phenomena of the fiber means at the level of 0.87 g to represent the testing details of the 
palm family fiber plants, as shown in Table 2.  
 
Table 2:Comparison of four types of leaf fiber properties from palm family plants according to the 
testing standards of ISO 5079:1995(E) and strength testing to rubbing for the testing standard of ISO 
105-X12:2001 
 

 
Type 

Tensile 
(N) 

Stretching 
(%) 

Absorption 
(g) 

Strength Level to Color Staining: Length 
Wet Condition Dry Condition 

1. Fiber from Oil Palm Leaves 57.19 7.30 0.62 3-4 4 
2. Fiber from Coconut Leaves 67.45 6.80 1.02 3-4 3-4 
3. Fiber from Betel Nut Leaves 56.75 7.12 1.24 4 3-4 
4. Fiber from Tan Leaves 52.49 6.25 0.59 4 3-4 
Means of Fiber 58.47 6.86 0.86 - - 

 
Source: Author 
 
According to the tensile testing of coconut leaves, the coconut fiber leaf tensile properties were at the 
level of 67.45 N, followed by the oil palm leaf fiber tensile properties at the level of 57.19 N, the betel 
nut fiber tensile properties at the level of 56.75 N, and the tan fiber tensile properties at the level of 
52.49 N. Thus, it can be explained that the four types of fibers of palm family leaves had effectiveness 
to gain high-level tensile properties as the tensile means were at the level of 58.47 N. 

The stretching testing of oil palm leaf fibers showed it was at the level of 7.30 percent, followed 
by betel nut leaf fibers at the level of 7.12 percent, coconut leaf fibers at the level of 6.80 percent, and 
tan leaf fibers at the level of 6.25 percent. In this case, it appeared that the palm family leaf fibers for 
the stretching means were at the level of 6.86 percent and the water absorption means were at the level 
of 0.86 g. 

According to the rubbing testing by using the peeling technique, it was found that the betel nut 
leaf fibers and tan leaf fibers were capable of enduring rubbing while getting wet and dry at the fourth 
level, or the excellent level, and at the fourth to third level, or a moderate to excellent level, followed 
by oil palm fiber leaves, which could endure rubbing while getting wet and dry at the third to fourth 
levels, or moderate to excellent levels. The coconut leaf fibers could endure rubbing while getting wet 
and dry at the fourth level or excellent level, and at the third to fourth levels, or moderate to excellent 
levels. 
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According to the combination of weaving procedure with industrial work patterns in the 
communities, it can add economic value and beauty value from the communities’ skills (Phaliewnich, 
1999). Besides, it contributes suitably to the value of creative work from palm family fibers based on the 
effectiveness of clothes weaving skills and mat weaving skills in the communities. In this case, it can build 
up strength to transform the groups for manufacturing palm family fibers, and it should gain from the 
participation to show the opinions of people in the communities. Finally, the community group makes it 
possible to bring the cotton fibers to be woven because of the possibility of earning a lot of material in 
their local areas. In addition, it helps in measuring the greatest level for tensile properties according to 
cotton length at the level of 1593.13 N/cm² per percentage point and with the stretching ratios to the cotton 
length at the level of 11.67 N/cm² per percentage point from participation between communities. As a 
result, it contributes to product creation to gain a higher level of value from the leftover materials of the 
four types of palm family leaves in the communities (Malkapuram et al., 2008). 
 
Table 3:  Data integration from theory principle into creative thinking for development action and 
operational result in each step with continuity 
 
Development Action Operational Result in Each Step with Continuity 

1. Solving problems by designing with 
creative thinking to add value for newly-
developed palm family fibers according 
to design with creativity 

 

2. Integrating with the mat skills of 
nearby communities based on 
effectiveness in communities to create 
new products 
 

 

3. Integrating with the weaving skills of 
nearby community groups based on 
effectiveness in communities to create 
new products 

 
4. Integrating into product 
manufacturing based on the 
productivity of communities to model 
manufacturing from bag-cutting 
communities  

5. Productivity from participation in 
cluster manufacturing with the full cycle 
from material manufacturing to product 
manufacturing for market sales 

 
 
Source: Author 
 
According to the community group, it manufactured the product models from palm family leaves based 
on the application of creative thinking to gain an increase in economic value. In addition, it is based 
on ladies’ bag manufacturing, such as four suits or sixteen bags. In this case, all products were 
manufactured from palm family leaf fibers of different types using materials from local areas. After 
that, it is possible to add value by transferring sequin skills into the newly-designed ladies’ bags, 
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accounting for the addition of value to products. Thus, this value results from using the leftover 
material to be processed before being a selection of fibers and woven to become part of a model 
manufacturing process (Gowthaman et al., 2018). 

Finally, this becomes the industrial handmade product development concept prior to bringing 
the fiber processing of new palm family leaf fibers and the new product models into the satisfaction 
assessment value step for people in the development community area (Intarachuto, 2016). 
 
Table 4: Satisfaction of people in communities with palm family leaf fibers of different types (n = 113) 
 

Fiber Means (Standard Deviation) Satisfaction in 
Processing Beauty Strength Forming Processing Sum 

1. Palm Leaves 3.98 (0.68) 4.08 (0.70) 4.19 (0.61) 4.04 (0.69) 4.07 (0.67) Excellent Level 
2. Betel Nut Leaves 3.67 (0.60) 3.19 (0.68) 3.39 (0.78) 3.16 (0.64) 3.35 (0.71) Moderate Level 
3. Coconut Leaves 4.25 (0.62) 4.41 (0.57) 4.60 (0.49) 4.61 (0.49) 4.47 (0.56) Excellent Level 
4. Tan Leaves 4.61 (0.49) 4.61 (0.49) 4.27 (0.66) 4.47 (0.58) 4.49 (0.57) Excellent Level 
Totals 4.13 (0.69) 4.07 (0.82) 4.11 (0.78) 4.07 (0.83) 4.10 (0.78) Excellent Level 

Note: F=11.450; df=9; p-value=0.00 
 
Source: Author 
 
According to the results of the analysis from the group sampling, the members of the community group 
responsible for palm family leaf fiber processing development total 113 people. In addition, it was found 
that the overall satisfaction with palm family leaf fibers was at an excellent level (Mean= 4.10, S.D.= 
0.78) according to the members in the case study of Khonsan Sub-District from Chaiyaphum Province. 
Specifically, tan leaves had satisfaction at the excellent level (Mean = 4.49, S.D.= 0.57), coconut leaf 
fibers had satisfaction at the excellent level (Mean = 4.47, S.D.= 0.56), palm leaf fibers had satisfaction 
at the excellent level  (Mean = 4.07, S.D.= 0.67), and betel nut leaf fibers had satisfaction at the 
moderate level (Mean = 3.35, S.D.= 0.71). Thus, the satisfaction results appear to show conformity with 
the four types of palm family leaf fibers for the community group’s acknowledgment to know about 
the fiber properties, for which beauty was considered the main property. Finally, each group’s 
agreement about the four types of fibers showed the beauty in the variety of pattern forming. 

According to the analysis of the results for satisfaction with the fiber properties in four fields, it was 
shown that the palm family leaf fibers had the greatest satisfaction overall for beauty at the excellent level 
(Mean = 4.13, S.D. = 0.69) and also fiber-forming at the excellent level (Mean= 4.11, S.D. = 0.78), while 
strength and fiber processing were also at the excellent level (Mean= 4.07, S.D. = 0.82; 0.83). 

In this case, the satisfaction assessment results showed that the palm family leaf fibers had a 
prominent point in beauty with smooth fiber properties in the formation. Moreover, the fiber processing 
procedure showed some problems occurred from several procedure steps with the essential need to use 
human labor as the main point. Therefore, it may impact satisfaction management at a lower level than 
other assessment results when considering Levene’s test. Finally, it was found that the value of p was equal 
to 0.00 and had the types and properties of palm fibers at varied levels with significance. 
 
Table 5: Analysis results from two-way variances of palm family leaf fibers of different types in four fields 
 

Variance Source SS df MS F P 
1. Fiber Type of Palm Family Plants 381.04 3 127.01 330.53 0.00 
2. Properties of Palm Family Fibers 1.179 3 0.39 1.02 0.38 
Interaction 39.60 9 4.40 11.45 0.00 
Residual 688.61 1792 0.38   
*p & lt; 0.05 

 
Source: Author 
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According to the influencing test for the types of factors of palm leaf fibers, it was found that F was 
equal to 330.53; Sig. was equal to 0.00 and the leaf fibers of at least one type differed from other leaf 
fibers with significance. In addition, the analysis of the results with one-way ANOVA of fiber factors 
showed that coconut leaf fibers and tan leaf fibers had the same properties with significance, while 
other fiber factors were shown to involve different properties. 

According to the above information, it was found that there was similarity between coconut leaf 
fibers and tan leaf fibers in terms of total satisfaction. In this case, it is related to the beauty, strength, 
forming, and processing with different means of satisfaction at only 0.25. Therefore, it influenced 
coconut leaf fibers and tan leaf fibers to gain similar properties in physical fields and their applications. 

According to the influencing test on palm family leaf fiber properties in each type, it was found 
that F was equal to 2.02; Sig. was equal to 0.38, which included the findings for the four types in the 
same way with statistical significance for the fiber property factors. 

According to the summary of the influencing test results for palm family leaf fibers and fiber 
properties in each type, it was found that F was equal to 11.45; Sig. was equal to 0.00 and included at 
least one type of palm family leaf fiber. Each type of fiber property was different from other palm fiber 
types with statistical significance. Similarly, it was found that there were different properties between 
coconut leaf fibers and tan leaf fibers. However, these fiber types had some criteria offering the same 
properties as palm fibers and betel nut fibers. In this case, it showed the beauty of fibers with long 
processing procedures due to their small size with high resolution when considering the means for 
satisfaction with the processed palm leaf fibers and the processed betel nut fibers. In the same way, 
these fibers still had physical properties that made it difficult to peel them. Therefore, the community 
must use effort over longer periods than in the case of coconut leaf fibers and tan leaf fibers.  

 Additionally, importance should be given to the processing of the leaves as an essential step 
for the fiber processing to be formed suitably in products (Biagiotti et al., 2004). According to the 
results from the satisfaction assessment, this relies on the community group using palm family leaf 
fibers for creating model products that are ready for market sales. 

Besides, the development community group is able to manage effectively, consisting of four types. 
 Effectiveness from materials by bringing the leftovers from the four types of palm family 

leaves in their agricultural areas to apply as materials without seeing a lack of value. 
 Effectiveness in handmade work skills by bringing their skills transferred from the community 

to be developed for fiber processing in terms of being the product creators, together with 
using technical skills for adding value. 

 Effectiveness in human labor by bringing the people’s labor to apply in supplementary careers 
for the communities, which build up strength with income as well as creating the economic 
strength to gain more incentives. 

 Effectiveness in life stabilization by bringing added value for applying to resources which 
appear to lack value in their agriculture areas, contributing to more stable incomes as well as 
reducing the need for people to come to apply for jobs in the city. This strengthens the family 
and reduces the movement of industrial labor to big cities as a result. 

It can be explained that the procedure of development applying the four types of palm family leaf 
fibers has a positive effect on society and the surrounding environments. In addition, it can support 
the application of community intellect and skills in the local area to become the main factors for 
creating model products that respond to market requirements and customer needs in suitable ways. 
As a result, it is possible to present the product models made from palm family leaf fibers with gains in 
effectiveness for the model community group. 
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Fig. 4: Model products made from palm family leaf fibers and documents to transfer knowledge into 
society 
Source: Author 
 
A comparison of the products made from new palm family leaf fibers and the products made from palm 
family tree materials in the markets can be represented by comparing the results shown in Table 6. 
 
Table 6: Comparing results for new and old products made from components of palm family plants 
 
Comparing Group N Mean Std. Deviation Std. Error Mean Satisfaction Level 
Products Made from New Palm Fibers 113 4.30 0.693 0.065 Excellent Level 
Products Made from Old Palm Family Plants 113 3.28 0.861 0.081 Moderate Level 

 
Source: Author 
 
According to the assessment of products made from new palm family leaf fibers, they were found to 
achieve an excellent level of satisfaction, (Mean = 4.30, S.D.= 0.69), while the products made from old 
palm family plants were at a moderate level of satisfaction, (Mean = 3.28, S.D.= 0.86). Subsequently, 
the F-test was performed along with Equality of Variances by checking with the population variance 
and starting the real test. 
 
Table 7: Variance testing of group sampling data 
 

Variance 

F-test for Equality 
of Variances 

t-test for  
Equality of Means 

F Sig. t df Sig. 
(2 tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Equal Variance assumed 
Equal Variance not assumed 1.542 0.216 9.79 

9.79 
224 

214.24 
0.000 
0.000 

1.018 
1.018 

0.104 
0.104 

0.812 
0.812 

1.223 
1.223 

 
Source: Author 
 
It was apparent that the F-test was equal to 1.542, while the Sig. Value was equal to 0.216. The Critical 
Value was 0.05 and the F-table Value was equal to 3.883, including the testing of the variance value of 
populations. 
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Table 8: Test for drawing comparisons with the satisfaction of the group sampling for new and old 
products 
 

Testing N Mean S.D. Differences of Means t df Sig 1 tailed 
1. Products made from new palm family leaf fibers 
2. Products made from old palm family plants 

113 
113 

4.30 
3.28 

0.69 
0.86 1.02 9.792* 224 0.000 

 
Source: Author 
 
According to the testing results after drawing comparisons with the satisfaction results from the group 
samplings, it was found that the difference of means was at the level of 1.02. In addition, it was found 
that the means of satisfaction for the products made by new palm family leaf fibers were at a higher 
level than the old palm family plants when tested using t-test statistics at a significance of .05. 

When the products made from new palm family leaf fibers were at a satisfactory level from 
community people in agreement with the manufacturing effectiveness, it makes it possible to bring the 
manufacturing products made from palm family leaf fibers into general publication for the public. After 
that, the publication procedure can commence with public relations covering the new knowledge of 
the palm family leaf fiber processing and new product patterns. Thus, it can present the products into 
the markets, representing the uniqueness of palm family fibers through their beauty and effectiveness. 
The research team was given kind support by Her Royal Highness Princess Maha Chakri Sirindhorn to 
report the results of research on palm leave fiber products in front of Her Royal Highness at 
Chulachomklao Royal Military Academy. 
 

 
 
Fig. 5: Reporting on research in front of Her Royal Highness Princess Maha Chakri Sirindhorn at 
Chulachomklao Royal Military Academy 
Source: Author 
 
4. Conclusion 
 
In line with good effectiveness to develop commercial handmade products for adding value to palm 
family leaves, the approach brought leftover resources from agricultural areas in each harvest season 
with removal ratios at more than 12 leaves per tree. In this case, it is possible in quantitative research 
to apply the leaf fiber processing procedure for the four types by gaining effective tensile properties 
according to the ISO 5079:1995(E) testing procedure. Thus, it is suitable to be applied for constructing 
commercial handmade products because of the energy processing ratios from the leaf fibers, which are 
more or less even. Furthermore, the physical characteristics of the smooth fibers and the beautiful 
colors with good uniqueness mean it represents a high weight for one line in the fiber. In this case, it 
is considered a potential fiber to apply for product design and furniture design, effectively conforming 
to the development of sustainability aims by using such components (Tamilmani & Pawar, 2020; 
Mantas Markauskas & Asta Baliute, 2020). 
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 “The operational research is involved with the community participation (PAR) for the learning method of 
effectiveness with materials, skills and intellects, and others. Subsequently, it can be promoted for gaining 
product development patterns by building up the economic occupation strength and community lifestyles. 
Finally, it is capable of managing sustainability in a suitable way.” (Phattarawat, 2010) 
 
According to the application of the concept for operational research procedures, it helps to fulfill 

the knowledge with design to build social strength by responding to the local people. In this case, it 
assists in supporting development by focusing on the development of sustainability within the research 
guidelines for community participation. 

 
 “The operational research with participation is a method for people in communities to join in the 
experience of learning based on the strength of participation by every party when doing activities. It begins 
with defining the problem, the management, and the data analysis, as well as the solution guidelines with 
activity promotion.” (Chatawanit, 2004) 
 
According to the results of the newly-developed palm family leaf fibers, these conform to the 

motoric action of communities as a real-learning step from joining the community group (Kemmis, 
2006). In this case, it was managed through the gathering of data based on people’s ability in the 
communities with the driving concepts for procedure development and new product design. Therefore, 
it assists in control with the directions of the testing procedures as the clear comparison to be suitable 
with social and local environments along with the alterations of requirements (Lewin, 1946). 

Based on the management of newly-developed palm family fibers, the people in communities 
were able to discover their own effectiveness in bringing the local materials to be applied. In this case, 
it should be developed from material that appears to lack value so that it can become valuable, as well 
as adding more economic value and improving the capability by applying the palm family leaf fibers to 
gain effective participation from nearby community groups. Therefore, suitable intellect is used to 
weave the mats and cloth with cluster development in terms of building up the commonality. In this 
case, it could be the development characteristics from the community groups of the upstream and 
downstream manufacturers (Kuah, 2002; Fatos Ukaj, 2019). According to participation management 
between communities, the results can be explained as the capability to sustainably compete with the 
rest of the world (Frank et al., 2016; Ronald Glasberg, 2019), including the aspects of productivity and 
innovation improvement with friendliness in nature. 

Based on the four types of palm family leaf fibers, these are involved with the members in the 
model community group of Khonsan Sub-District in Chaiyaphum Province. Moreover, satisfaction with 
the fibers is reported in order from the highest to the lowest level: tan leaves, coconut leaves, oil palm 
leaves, and betel nut leaves. In this case, the testing results with the standard procedures of tensile tests 
under ISO 5079:1995(E) showed the suitability of palm leaf fibers for application with commercial 
handmade characteristics (Dai and Fan, 2010). Thus, it conforms with the concept of effectiveness for 
development with natural fibers in a creative context (Narkpiban & Poonsawat, 2020). 

 
 “The fibers were brought into the development of industrial handmade works with suitability in several 
fields, namely: 1. Color property of fibers, 2. Length property of fibers, 3. Width property or diameters of 
fibers, and 4. Stickiness property of fibers.” (Kasermbunyakorn, 2011) 
 
According to the factor assessment of the four types of palm fibers consisting of beauty, strength, 

formation, and processing, they were represented by the same levels of significance. In this case, the 
concept of palm leaf fibers showed they had a smooth shape that could be separated with fiber beating 
(Chanyatham & Sikkha, 2012). Similarly, it was found that coconut tree fibers and tan tree fibers did 
not differ in terms of beauty, strength, ease of formation, or processing when considering the influence 
of palm family fibers and properties. Therefore, the people in the communities had the same opinions 
and similar levels of satisfaction, conforming to the creative idea of commercial handmade products 
based on local intellect with participation in a sustainable way (Anand & Sen, 1994; Willer H. & Lernoud 
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J., 2019; Sandro Serpa et al., 2020). 
 
 “According to the application of procedures to make community alterations, it should be considered from 
the effectiveness of original lifestyles. In this case, it integrates with sufficient technologies to gain the 
participation of community members to become the accepted feeling of new technologies from now on 
(Deebunmee Na Chumphae, 2007; Teerapong Poti et al., 2020).” 
 
Consequently, bringing the model products made from palm family leaf fibers to create new 

products had a satisfaction level of effect on the people’s group at a significantly higher level than 
existing palm family plants. Thus, it is considered a result that conforms with community readiness 
(Phriwanrat, 2020; Buranasing, N., 2015). In this case, it is concerned with the exposure of potential for 
new palm family leaf fibers, including the community development of natural fibers manufactured as 
materials for weaving mats or doing basketry work in nearby areas. Thus, it is possible to develop their 
own commercial handmade products inside the community group with suitable properties for weaving 
or forming materials (Kaewka T., 2019; Venerable Phra Brahmagunabhorn, 2013; Itang Ede Egbung & 
Jayne Owan, 2019). 

The fibers had a long length with flexibility. These properties are important for the effectiveness 
of palm family leaf fibers when used for the development of commercial handmade products in 
communities. Significantly, it becomes the beginning point to gain a sustainable development pattern 
for human lifestyles with the expression of friendliness in community areas. 
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