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Abstract. Food was likely to be contaminated by hazards during processing steps. On the
other side, food safety was the main prerequisite for consumption. Nowadays, the hazard
analysis critical control point (HACCP) has been implemented as a food safety assurance
system. This research aimed to know the student's ability to reviewing traditional food
HACCP through project-based learning in a food chemistry course. This research
employed a descriptive method as a research design. The subjects of the research were 16
students eight semesters of a chemistry education program at one of the colleges in
Mataram City. To collect data, the instrument of performance assessment rubrics and
questionnaires were used. To conclude, the data indicated that students were able to review
traditional food HACCP in terms of raw material and processing step through project-
based learning. They were very enthusiastic about the project activities due to it was related
to their daily culture.

Keywords: traditional food, HACCP, project-based learning, food chemistry.

1 Introduction

The challenges of food safety in the 21st century are complex. One of the challenges is food
poisoning in many developing countries, causing losses to the economic and health sectors [1].
Data from The National Agency of Drug and Food Control (NADFC) in 2017 reported 53 cases
of food poisoning that caused as many as 5,293 people were exposed, 2,041 people were sick
and 3 people died. The cause of food poisoning generally comes from household cooking,
snacks, processed foods and ready to eat foods that are contaminated by microbiological and
chemical contaminants [2]. The contamination arises due to the weak handling of food safety at
multiple steps of processing raw materials that are not optimal. So we need knowledge and good
safety practices to close the chance of contamination by hazards.

The role of food safety management systems in safe food production is crucial. Although
food contains high nutrition and tastes good, if it is not safe it is not classified as food. Currently,
hazard analysis critical control points (HACCP) are known as food safety assurance systems.
HACCP is a preventive system of food safety management based on product design, hazard
analysis, and process control [3]. HACCP's main key is to anticipate hazards and identify control
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points that prioritize preventive action rather than rely on final food product testing. By
implementing HACCP, all steps involved in food production and preparation are systematically
evaluated. HACCP was implemented by many food industries ranging from dairy products,
seafood processing, and many more [4, 5]. Even HACCP can also be used in traditional food
processing [6].

Previous studies report that traditional food can be used as a source of learning about food
safety through the course of food chemistry [7]. Traditional food is generally produced by
peoples with indigenous knowledge and simple equipment that is also likely to be contaminated
with hazard [8]. Food chemistry course gives space for food safety topics especially HACCP
because it also studies changes in food that can produce compounds detrimental to health. For
example, the formation of histamine in fish storage, polyaromatic hydrocarbons (PAHS) during
the frying process and the hydrogen cyanide content is naturally present in cassava leaves [9-
11]. On the other hand, the level of knowledge and practice of students about food safety is still
relatively low [12, 13]. Students have busy activities so they tend to pay less attention to food
safety. Therefore, educational programs are needed that aim not only to provide knowledge but
also encourage students to practice food safety in the form of HACCP studies.

To study the HACCP topic, we need an effective learning model that trains knowledge and
skills at the same time. One effective learning model trains knowledge and skills in real-world
learning is project-based learning (PjBL) [14]. PjBL has roots in constructivist learning and
discovery-based methods, both of which rely on the inquiry process and students’ ability to
devise solutions based on their individual perspective and thinking. PjBL involves students in
authentic learning through the project which must be challenging, confronting issues, attacking
problems, seeking a solution, and impacting the community [15]. Students work in small groups
and have the autonomy to develop their projects to make learning become interesting and
meaningful [16]. Therefore, PjBL is expected to help students study HACCP traditional food
effectively and more interestingly.

2 Methods

This study used a descriptive study. In educational research, the most common descriptive
methodology is when researchers summarize the characteristics of individuals or groups. It also
includes identifying the achievement of various groups of students or their attitudes [17].
Participants in this study consisted of 16 fourth-year from the chemistry education department
at one of the tertiary institutions in West Nusa Tenggara province. Participants were divided
into four small groups. Each group worked on one traditional food of Lombok island.
Traditional foods of Lombok which are being the project material are sate pusut, poteng reket,
sate bulayak and pelecing kangkung (figure 1). Then each group works on the project according
to the syntax of PjBL (figure 2) for 2 weeks.

The final product of the PjBL is the Lombok traditional food HACCP document. Final
product evaluation uses HACCP performance assessment rubric which includes several
components including product description, processing flow diagram, hazard analysis,
determination of critical control points and preventive measures. In addition, the response of
students to the PjBL activity was also evaluated using a questionnaire.
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Fig. 1. Material of PjBL.: sate pusut (A),>poteng reket (B), sate bulayak”(C), and pelecing kangkung (D).
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Fig. 2. PjbL steps on the study HACCP traditional food.

3 Results and Discussion

All groups were able to conduct Lombok traditional food HACCP studies both in terms of
raw materials aspects and processing (table 1). Based on the finding, all groups are very good
to describe products and compile processing flow diagrams. Each group has understood the
characteristics of traditional food and how they can be processed because it has often been found
in various events. This can be understood because some members of each group are accustomed
to traditional food processing, especially women. Preparation of product descriptions and
processing flow diagrams will help each group analyze the hazards and identify CCPs.



Table 1. Results of groups’ performance on the study of HACCP traditional food.

HACCP component Group A Group B Group C Group D
Product description 10.00 .0.00 10.00 0.00
Processing flow diagram 15.00 5.00 15.00 5.00
Hazard analysis 22.50 '2.50 22.50 2.50
Determine the CCPs 22.50 5.00 22.50 5.00
Preventive action 11.25 1.25 11.25 1.25
Score total 81.25 '3.75 81.25 3.75
Percentage 81.25% 3.75% 81.25% .715%

The student’s ability to analyze the hazard is quite well. The knowledge about the
characteristics of raw materials and various types of hazards is a major factor in being able to
conduct a proper hazard analysis. There is a positive correlation between food safety knowledge
and the ability to apply it [18]. Failure to identify the correct hazard and to evaluate hazard
analysis can render the entire HACCP plan ineffective [19]. Through PjBL each group has an
active discussion in conducting a hazard analysis to decide if there is a potential hazard to each
raw material. They are critical to achieving good results in the analysis of hazards. For example,
group D conducted a hazard analysis on water spinach (Ipomoea aquatica) as the main raw
material for pelecing kangkung. They note that the main potential hazard that can occur is
contaminated by heavy metals such as cadmium and lead. This is according to their analysis of
several locations of water spinach planting which are on the river flow which is weakened by
garbage and waste. What was reported by group D is parallel with many studies that reveal that
water spinach plants can absorb heavy metals which are widely used as phytoremediation
materials [20]. Through PjBL, the students constructed their own knowledge through active
learning and interaction with their teammates, the food producer, and other students in the
course [21].

In addition to hazard analysis, the determination of CCPs is the most important step in the
design of a HACCP system. Complete and accurate determination of CCPs is fundamental to
controlling food safety hazards [22]. CCPs can be determined using decision tree diagrams.
Again, knowledgeable and experienced students have essential resources for the group at this
time. While not as good as the hazard analysis step, each group can already comprehend the
essence of CCPs. Each group includes almost all stages as CCPs, although it is not possible to
classify several stages as CCPs. The positive thing that can be taken is that each stage has been
shown to have a level of awareness that has to be optimally controlled. This is a good beginning
as a learning process because it is their first experience. By frequently carrying out HACCP
studies on daily food, they can improve their skills [23]. Next, to avoid repeated errors,
preventive action is taken. Preventive action which conducts by each group is well. Common
principles among group members are needed to prevent miscommunication if a hazard later
occurs. Good communication will encourage adequate precautions. PjBL taught students’ skills
associated with communication and project management that students would not acquire in
normally courses [24].

The student's response to the PjBL was so well. The following of several students response:

"The project is interesting, adding insight into food science as it relates to everyday life."

"The food safety project is beneficial for the community. This is a means to be more careful
in processing food or tools used when processing food. "



"The learning is interesting, it is not boring because it finds a new learning condition.
Moreover, the project makes us more motivated to learn. We feel for ourselves because we are
able to make valuable projects ourselves."

Based on the responses of the students, they feel motivated and interested in doing PjBL.
Motivation has a reciprocal relation to learning and performance. Motivation influences learning
and performance and what students do and learn influences their motivation [24]. In social
cognitive theory, students’ learning is viewed as most effective when it is self-regulated, which
occurs when students understand, monitor, and control their motivation and behavior. Motivated
students achieve academically by engaging in behavior such as question-asking, advice seeking,
studying, and participating in classes, labs, and study groups [25]. Work in a team like PjBL
gives many advantages for students such as motivation, social cohesion, cognitive advantages,
cognitive elaboration, and interpersonal skills and self-awareness [15]. Teams can work well
when each team member has a specific role. In this project, some behave as team leaders, the
section on hazard analysis, identifying critical points and determining preventive measures. This
divided duty gives them a sense of personal responsibility for each member.

Motivation can also be seen in physical activity for example by their efforts in learning.
Effort students in this PjBL are shown by their ability in designing projects. The completion of
project activities in a timely manner as agreed at the beginning of learning has proven the
motivation of students. The autonomy given in designing their project makes the motivation and
confidence of students increases. The PjBL has also provided an opportunity for students to
receive more practice in giving an oral presentation. By preparing a draft proposal, presentation
slides, and final report, students learn and review their basic writing skills [26]. The PjBL then
becomes interesting with its real-world characteristics. The actualization of students' interest in
learning depends on the characteristics of the learning context. Contexts related to daily life
such as food are very effective in making learning more interesting [27]. This PjBL activity is
carried out by utilizing traditional food that is so easily obtained and affordable.

Another finding from this PjBL is that so far students only know that food safety guarantees
are carried out by assessing food products after it is made. They don't know anything about the
concept of HACCP. Through this project, they understood that food safety assurance by the
food industry uses the HACCP concept. They also become more aware to pay attention to food
safety. This awareness is needed to avoid the occurrence of foodborne diseases that often occur
in many developing countries like Indonesia.

4 Conclusion

This PjBL has given the students experience to design their own learning activities in a
study of the HACCP traditional food of Lombok. Students did well the study HACCP traditional
food through PjBL. In addition, students gave were positive motivation and feel enthusiastic
about this PjBL. It encourages students to become more aware of the safety of food which they
processing and eat.
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