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Abstract. This research aims to study the effect of the Project-Based Learning (PBL) focus on 

the community product of science students. The sample group included 66 science students from 

4th year bachelor’s degree who study applied chemistry at Kamphaeng Phet Rajabhat University. 

The PBL used 5 steps to create student project as follows: 1) enquiring project’s concept, 2) 

project planning, 3) project operation, 4) project evaluation, and 5) project disseminating. The 

results found that the students created ten projects on the community product which can develop 

deep content, more experience in the laboratory and has the ability to think, analyze, synthesize 

and evaluate the information. The students satisfaction of PBL method as a whole at a high level 

(𝑥 ̅̅ ̅= 3.75, S.D. = 0.13). The feedback that this PBL method helps students to understand clearly 

the content of applied chemistry with more experience in laboratory and they can apply what 

they learn. 

 

1. Introduction 

Teaching and learning should be to encourage students to learn by themselves using the 

teaching-learning management model such as learning by doing or active learning. Active 

learning is the learning that the students have done various things by themselves through real 

practice and real environment. This focused on student-centered learning to increase the students 

skills including the learning and innovation skills, information skills, media, technology, life and 

career skills by active learning [1]. Active learning is a learning that develops thinking skills and 

helps students to analyze, synthesize and evaluate information. Finally, it helps the students to 

stay motivated until they can guide their lives as a learning enthusiast. The project-based 

learning (PBL) is an inductive method, based on an active-learning approach: ‘PBL begins with 

an assignment to carry out one or more tasks that lead to the production of a final product – a 

design, a model, a device’ [2]. Which allows students to gain indepth knowledge of the ideas and 

criteria of the project. Projects also help to build active workplace skills and lifelong behaviors of 

learning [3]. Projects can allow students to address real-world projects [4]. PBL is underpinned 

by learning theories of constructivism [5] and situated learning theory [6] and is strongly 

influenced by the ideas exposed by Dewey [4] where ‘learning by doing’ features. It follows the 

natural process of learning by engaging learners in a problem that needs to be solved. As a 

problem is encountered, learners can acquire greater knowledge and skills as they seek possible 

solutions about the problem and its context. Learning therefore has meaning beyond the 

classroom as students are equipped with the critical skills to function more effectively in the 

world. Through undertaking PBL projects students develop real-world skills such as solving 

complex problems, thinking critically, analysing and evaluating information, working 
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cooperatively and communicating effectively [7]. The importance of PBL can be linked back to 

the skills required by the 21st century workforce. Barron and Darling-Hammond [8] argue that 

teachers need to help students successfully navigate this rapidly changing social and professional 

context by equipping them with twenty-first-century skills. Pattaraporn Plitakul [9] report that 

after applying PBL to students in music pedagogy class, there are 5 findings: 1) The steps of 

PBL foster students to experience music teaching, group working, and academic presenting. 2) 

Teachers should deeply study PBL before using. This includes conducting pilot study and 

analyzing individual student’s learning style. Additionally, teachers should be open minded and 

advise practical suggestions. 3) Students may be worried at the first step of PBL because of no 

idea for project. After continuing the project for a while, students can predict the setting goal 

leading to enthusiasm and collaborated group. 4) To do the project, students are able to integrate 

the content from different courses into a project. Teachers, however, should consider the 

relationship among the project, the content of courses, and curriculum’s goal, and 5) PBL’s 

instructional management relates to research approach supporting higher order thinking skills. 

This study on the PBL method was focus on the community product of science students.  

This PBL method has improved the knowledge and understanding of the subject of applied 

chemistry, develop indepth content and has the ability to understand, analyze, synthesize and 

evaluate the information after attending the PBL method. So, the students are able to be applying 

the knowledge to the other courses, the knowledge into teaching and learning and the knowledge 

in daily life. 

 
2. Methodology and Result 

 2.1 Methodology 

This research used the Project-Based Learning (PBL) which focus on the community 

product of science students. The 66 science students from 4th year bachelors degree who study in 

applied chemistry at the Faculty of Education, Kamphaeng Phet Rajabhat University, Thailand. 

The course description of applied chemistry about house chemicals such as soap, shampoo, 

toothpaste, dishwashing liquid, cosmetics and plastic products. The property of mixtures used in 

production and the quantity of contaminants. Students should build their own knowledge through 

the project on the topics that their interest base on course description of applied chemistry. The 

PBL activities step. This research used 5 steps of PBL [9]: 

First Step: Project’s concept inquiring 

The thinking and reasoning skills that support the formation and modification of concepts 

and theories about the natural and social world. 

1. Tell student about course description of applied chemistry  

2. Teach them about house chemicals such as soap, shampoo, toothpaste, dishwashing 

liquid, cosmetics and plastic products, the property of mixtures used in production and the 

quantity of contaminants. 

3. Make a group by classroom management in to 10 groups. 

4. Let them this about what kind of product that they are interested in and create the 

project: project’s concept inquiring, a place to study, how to find the information that they want 

(Student can use technology to get more information) 

5. Presentation of their project and place.  

6. Let them go to find out in the real world about the topic that they are interested in and 

explore their work and create the project plan. 

http://www.teachhub.com/top-12-classroom-management-dos-and-donts
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Second Step: Project planning 

 The planning of the project includes objectives, hypothesis, methodology, data sources 

and timeline. The details of the project planning are presented in the form of a document to 

present the project. Determination of objectives must be considered in accordance with questions 

in the project. Students share ideas with friends and teachers or experts about their topic of 

interest. They should consider the tools or machine, data source, data analysis and duration time 

for data collection. The teacher will support students to coordinate with related parties and 

prepare equipment and facilities for the student. 

Third step: Project operating 

 The project operation will following the project planning. Students must clearly divide 

their duties. The group compromises of chief, deputy leader and participants for the project 

implementation. to carrying out the project, the student will collect data; record the information 

during the process, which must clearly specify the location, period and source of information 

followed by data analysis and report. The report will written in the form of an article to be 

presented in the classroom. 

Fourth step: Project evaluating 

The project evaluation since the first step of the project includes 3 stages, the assessment 

of project preparation, assessment of project implementation and project evaluation. The final 

part is evaluating the project or work piece from the project in terms of the value of the work. 

The assessment should take into account;  

1) What needs to be evaluated about the concept search Project planning characteristics 

of learners and work pieces of the project  

2) Time to evaluate Project preparation, project implementation and project results  

3) Methods used for assessment can be used in many ways, including behavior record 

form, log book, attitude measurement, documents and other evidence from project 

implementation. Assessment methods should be used in many ways. In order to obtain clear 

information and  

4) The assessor should be relevant to the student project, such as assessment from 

teachers and experts of student’s project. The criteria used in the assessment should be defined as 

used assessment rubric and behaviors that can be observed clearly and concretely. 

Fifth step: Project disseminating 

The project will make the video how they do their project from the start to finish. The 

best projects will be selected to publish in the conference or journal (assessment for A). 

  

The student’s satisfaction 

The assessment of the student’s satisfaction with the Project-Based learning activities 

was based on several questionnaires. The questionnaires include the content of PBL teaching, 

PBL learning activities and the benefits of PBL teaching, see the detail in the table 2. 

 
2.2 Result and Discussions 

The 10 student projects focused on the community product, with a study on the physical 

and chemical properties and customer’s satisfaction from community product. The student 

projects in a short description of student projects follow this: 

Student Project 1: Shampoo with four herbals, the study of antioxidant activity, 

anthocyanin content and pH of four herbals shampoo (white crane flower, Christmas tree plant, 
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butterfly pea, and kaffir lime) of Samakkhi-tham group . The shampoo with four herbals have 

antioxidant activity of 80.62 ± 0.977, anthocyanin content of 0.016 ± 0.001 mL/L and pH 

of 5.36 ± 0.032 

Student Project 2: Fermented star apply liquid; the sufficiency economy community 

learning center, the study of pH, Lactic and L-ascorbic acid (Vitamin C) content from fermented 

star apply the liquid. The pH of fermented star apply the liquid in ratio 1:10 about 3.38 with lactic 

acid of %0.6756 and L-ascorbic acid content of 27.54+0.195 mM/L. 

Student Project 3: Bathroom cleaning liquid, the study of customer’s satisfaction of 

bathroom cleaning mix with citrus hystrix liquid. The customer’s satisfaction of bathroom 

cleaning liquid original for 20%, the new bathroom with perfume mix for 50% and the new 

bathroom with no perfume for 30%. 

Student Project 4: Herbal soap: Phetwarin community learning center, the study of pH and 

the customer’s satisfaction with the herbal soap. The pH of herbal soap equal to 8.7 

and customer’s satisfaction of herbal soap from the customer at age 18-27, 22-42 and 43 years old 

were a high level about 3.60+0.46, 3.64+0.56 and 3.76+0.64. The customer’s satisfied with quality 

and price with a high level at aged 18-27 years old. 

            Student Project 5: Bamboo charcoal soap: Khonraksukaphap group, the study of 

antioxidant activity, adsorption of chromium (VI), and acid-base and consumer satisfaction of 

bamboo charcoal soap. The pH of Bamboo charcoal soap was 9.30+0.01 which similar result of 

bamboo soap from the general market. Antioxidants activity and Chromium (IV) absorption were 

3.18+0.12 and 95.38%, respectively. The customer’s satisfied (18-27 years old) of Bamboo 

Charcoal soap of quality and price at a high level. 

Student Project 6: The 5 types of germinated brown rice with mixed cereal product: 

agricultural cooperatives Sai Ngam Kamphaeng Phet. The study of GABA, antioxidant activity, 

anthocyanin and customer satisfaction of germinated brown rice with mixed cereal product. The 

GABA content, antioxidant activities and anthocyanin content of germinated brown rice with 

mixed cereal product were 16.56+0.08 mg/100 g, 80.03+0.56 mg/100 g and 64.00+0.00 mg/100 g, 

respectively. The consumer's satisfaction all ages have the satisfaction of germinated brown rice 

with mixed cereal product in the overall was high level. 

Student Project 7: Aloe Vera mixed with honey soap: Phayaprai herbs, the study of 

antioxidant activity, ascorbic acid content and consumer’s satisfaction of Aloe Vera mixed with 

honey soap. The Aloe Vera mixed with honey soap has the antioxidant activity of 32.071+0.686%, 

ascorbic acid of 18.069+0.070 mM and pH of 9.232+0.004. The consumer’s satisfaction of 

product, quality and price were high levels in the overall. 

Student Project 8: Dishwasher detergent citrus: women group association of Pak Ang, 

Kamphaeng Phet, the study of inhibition of Escherichia coli and citric acid content of the 

dishwasher detergent citrus. The pH of dishwasher detergent citrus (original), dishwasher 

detergent citrus formula 1 and formula 2 were 3.63, 7.02 and 6.70, respectively. The citric acid 

content was 1.87, 0.11 and 0.67%, respectively. The inhibition of Escherichia coli found that the 

dishwasher detergent citrus from the market was the best followed by dishwasher 

detergent citrus formula 2, dishwasher detergent citrus formula 1 and original dishwasher 

detergent citrus. The customer’s satisfaction of dishwasher detergent citrus formula 1 and 2 was 

satisfied in the medium level while the efficiency of dishwasher detergent citrus formula 2 was 

high level. 
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Student Project 9: Aloe Vera conditioner, the study of pH, and consumer’s satisfaction 

of Aloe Vera conditioner. The pH of Aloe Vera conditioner was 4.1 and the consumer’s 

satisfaction of Aloe Vera conditioner was high level. 

Student Project 10: The mosquito spray from citronella essential oil, the study of pH, 

cineol and customer’s satisfaction of mosquito spray from citronella essential oil. The pH of 

mosquito spray from citronella essential oil was 6.99, cineol of 2.436.  The customer’s 

satisfaction of mosquito spray from citronella essential oil was high level. 
 

Table 1. PBL assessment of the student projects. 

No. Student Projects 

No of 

Students 

in the 

project 

Assessment 

1 2 3 4 5 Sum. 

1 Shampoo with four herbals 7 A A B A A A 

2 
Bathroom cleaning liquid 7 A B A B B B 

3 Citric acid content and satisfaction of 

bathroom cleaning mix with citrus hystrix 

liquid. 

6 A B C B B B 

4 Herbal soap: Phetwarin community learning 

center 
6 B B C C C C 

5 Bamboo charcoal soap: Khonraksukaphap 

group 
6 A A B A A A 

6 The 5 types of germinated brown rice with 

mixed cereal product: agricultural 

cooperatives Sai Ngam Kamphaeng Phet 

7 A A B A A A 

7 Aloe Vera mixed with honey soap: Phayaprai 

herbs 
7 A A B A A A 

8 Dishwasher detergent citrus: women group 

association of Pak Ang, KamphaengPhet 
7 A B B B B B 

9 Aloe Vera conditioner 6 B B C C C C 

10 The mosquitos spray from citronella 

essential oil. 
7 B B C C C C 

Remark: 1 . Project’s concept inquiring, 2. Project planning, 3 . Project operating, 4. Project evaluating and 5. 

Project disseminating. A are accepted values for highly conforming to a criterion; B, conforming to a criterion; C, 

poorly conforming to criterion. 

 

These ten projects focused on the community product show similarly of project’s concept 

inquiring. Observing, the project in the 5 steps of PBL activities for the project no. 1, 5, 6 and 7 

show highly conforming to a criterion which included clear learning goals. Project no. 2, 3 and 8 

shows conforming to criterion. Project no. 4, 9 and 10 were poorly assessed from the step 

of project operating, project evaluating and project disseminating. 

 

The results averages and standard deviation of students’ satisfaction with the PBL 

activities as in table 2. 
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Table 2. Average and standard deviation of students’ satisfaction with the PBL method. 

Item 

Results 

Item 

Results Item Results 

Average 

(𝒙)̅̅ ̅ 

Standard 

Deviation 

(SD.) 

Interpret Average 

(𝒙)̅̅ ̅ 

Standard 

Deviation 

(SD.) 

Interpret  Average 

(𝒙)̅̅ ̅ 

Standard 

Deviation 

(SD.) 

Interpre

t 

A. Content of applied chemistry. B. PBL method. C. The benefits of PBL method.  

1. The content that is 

taught in PBL method 

is interesting. 
3.64 0.87 High  

6. PBL activities are 

appropriate for the 

content. 
3.66 0.88 High  

11. Students have 

improved the knowledge 

and understanding of the 

subject of applied 

chemistry courses after 

attending the PBL method. 

3.66 0.75 High  

2. PBL method: 

design is appropriate. 

It is not too difficult. 
3.60 0.78 High  

7. Teacher describes 

the content of PBL 

method, the process 

was easy to 

understand. 

3.70 0.89 High  

12. Students develop deep 

content and has the ability 

to think, analyze 

synthesized and evaluating 

the information after 

attending the PBL method.  

3.79 0.79 High  

3. The words used in 

the content of applied 

chemistry are easy to 

understand and 

suitable for learning. 

3.72 0.77 High  

8 . Teaching and 

learning activities can 

increase scientific 

skills and thinking 

processes. 

3.75 0.82 High  

13. Students are able to be 

applying the knowledge to 

the other courses after 

attending the PBL method. 

3.76 1.00 High  

4. Text and images 

convey the meaning 

clearly and easily. 3.60 0.76 High  

9 . Students have more 

experience in 

laboratory practice 

through PBL method. 

3.91 0.85 High  

14. Students are able to be 

applying the knowledge 

into teaching and learning 

after attending the PBL 

method. 

3.79 0.93 High  

5. The explanation of 

PBL method is clear 

and easy to 

understand. 

3.65 0.77 High  

10. A number of 

works from PBL 

method are 

appropriate. 

4.01 0.98 High  

15. Students are able to be 

applying the knowledge 

from in daily life after 

attending the PBL method.  

3.97 0.95 High  

Total average for C 3.64 0.05 High  Total average for C 3.81 0.15 High  Total average for C 3.79 0.11 High  

Total average from A-C  3.75 0.13 High  
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The students' satisfaction of the PBL method, as a whole, was at a high level (𝑥 ̅̅ ̅= 3.75,  

S.D. = 0.13) .The considered in the item found that the high average score includes of the content 

of applied chemistry ( 𝑥 ̅̅ ̅= 3.64, S.D. = 0.05), PBL method at a high level (𝑥 ̅̅ ̅= 3.81,           

S.D. = 0.15) and the benefits of PBL method (𝑥 ̅̅ ̅= 3.79, S.D. = 0.11). Nuraini Duerama [10] study 

the effect of Project-Based Learning with local wisdom on science achievement, science process 

skills and instructional satisfaction of Grade 10 students report that the students’ study achievement 

was developed comparing before and after the implementation, as the percentage shows; pre-test is 

36.67 percent and the post-test is 67.37 percent. The students’ development of science learning was 

improved is mean 48.28 percent, progress in moderate level. 3) The students’ science process skills 

existed advanced comparing by pre-test is 42.15 percent and post-test is 69.83 percent. (4) the 

students’ achievement levels are moderate after learning by the Science, Project-Based learning with 

local wisdom and the students’ science process skills levels are a fairly good level. (5) The student’ 

satisfaction was high level. Silvio Giaffredo, Luisa Mich, Marco Ronchetti [11] report that students 

the study highlight some critical issues and suggest some best practices to support teachers to exploit 

student projects towards a project-based learning method. To support teachers and students 

throughout all stages of PBL, the use of technology can enhance the learning processes and extend 

the learning community beyond that of the school [12]. After applying PBL for students in music 

pedagogy class, the PBL foster students to experience music teaching, a group working, and 

academic presenting. Students may be worried at the first step of PBL because of no idea for       

a project. After continuing the project for a while, students can predict the setting goal leading to the 

enthusiasm and collaborating group. To do the project, students are able to integrate the content from 

different courses into a project. PBL’s instructional management relates to the research approach 

supporting higher order thinking skills [10]. Furthermore, the result of the student’s feedback on PBL 

method that: For science thinking and science process skill: teacher describes and used the easy 

process to understand that students have improved the knowledge and understanding of applied 

chemistry content after attending the PBL method. The teacher used the PBL method; the student can 

practice their scientific thinking skill such as observation, problem sets, experiment, analysis, and 

summarization. Which effect in a logical thinking process based on the scientific process, 

step-by-step thinking that can creative thinking. The most important is to solve problems with the 

appropriate; understanding of scientific content, able to learn and develop themselves to more 

complex thinking processes. Students develop deep content and have the ability to think, analyze 

synthesized and evaluating the information. Laboratory Skill: Teacher has taught how to use 

scientific apparatus, equipment and how to apply. The teacher describes the content of PBL; the 

process was easy to understand. There are steps to use the scientific apparatus and equipment that 

clearly. The sample from project need to test in the laboratory which we used more tools then got 

more skills. Technology skill: Teacher has skills to used media to convey information that can teach 

and advise student how to make media with interesting content and suitable to whom who will watch 

this. Students have improved technology skill and ability to be applying to use as a tool for teaching 

in the future. Applying what has been learned to the application of work and daily life: Students are 

able to be applying the knowledge and various things from this activity into teaching, learning and in 

daily life after attending the PBL method. They have more in the problem solving and speaking, 

good human relations, responsibility, and ability to apply the knowledge from applied chemistry 

courses to the development of the community products. 

 

3. Conclusions 

The study on the effect of project-based learning (PBL) focus on the community product of 

science students. This activity has improved the knowledge and understanding of the content of 

applied chemistry, develop deep content and has the ability to think, analyze synthesize and evaluate 

the information after attending the PBL method. Student’s feedback that this teaching method helps 
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students to understand clearly in the content of applies chemistry with problem solving and speaking 

skill, good human relations, responsibility, more experience in laboratory and able to apply the 

knowledge from applied chemistry courses and various things from this activity into teaching, 

learning and development of the community products.  
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