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ABSTRACT 
 
 
This study aims to demonstrate the importance of hygiene to prevent COVID-19 pandemic 

towards students with special needs using wheat bread where the chemical nutrient and 

multiplied microorganisms on bread made from wheat microparticles are analyzed. The 

experiments were conducted by contaminating the wheat bread using hands cleansed washing 

soap, hand sanitizer, cajuput oil, and cooking oil. Then, we gave lessons about the scientific 

concept to students with intellectual disabilities with IQ below 70.  Results of the contaminated 

wheat bread showed the highest colony-forming units on the given treatment which used water 

and cooking oil. The second highest was the dirty hands. However, for wheat bread 

contaminated by handwashing soap, hand sanitizer and stores in the fridge, the colony-forming 

unit was null.  The teaching and learning process showed that this experiment helped students 

to maintain personal hygiene during COVID-19. The experiment successfully shifted students’ 

perspectives because the students directly observed the process of the spoilage bread. Although 

it is very difficult for the students with intellectual disabilities to learn the concept of fungus, 

and microbe’s growth on the bread, this study can open students’ perception about 

handwashing. Therefore, implementing the experimental demonstration through an inquiry-

based approach in future studies should be conducted to enable students to understand more 

about the scientific concept.  

  
Key words: Chemical nutrient, COVID-19, Personal hygiene, Special needs students, Wheat 

bread.
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INTRODUCTION 

 

Hygiene is defined as the rules or science of cleanliness, aiming to preserve health and 

prevent the spread of disease, and refers to conditions or practices by which people maintain 

or promote good health by keeping themselves and their surroundings clean (Aiello et.al., 

2008).  The world is currently experiencing an unprecedented situation due to an increasing 

number of cases of the novel coronavirus (2019-nCoV)–infected pneumonia (NCIP) that have 

been identified in Wuhan since November 2019 (Li et.al., 2020). The common signs and 

symptoms of coronavirus- 2019 (COVID-19) infection include symptoms of acute respiratory 

disorders such as fever, coughing and shortness of breath (Anggraeni et al., 2020).  In severe 

cases, COVID-19 can cause pneumonia, acute respiratory syndrome, kidney failure and even 

death (Tosepu et al., 2020). 

Maintaining good hygiene is imperative to reduce the risk of getting infected by the 

virus. One of the ways is through handwashing because hands are the most commonly used 

body part when in contact with our environment. Handwashing is one of the most important 

ways to prevent the spread of illness (Hadaway, 2020) and it is an easy, inexpensive and 

effective way to prevent the spread of germs and keep people healthy. Handwashing also 

prevents cross-contamination of food at home as well as in our food processing facilities 

(Jennings, 2020). Therefore, keeping hands clean is a fundamental and essential step to avoid 

getting sick and, at the same time, limiting the transmission of the germs to others. Despite the 

fact that frequent and proper handwashing practices are important in preventing infection, an 

average person still does not wash his/her hands often or long enough (Aiello et.al., 2008). 

Various studies on handwashing have been conducted including impact on the students’ 

handwashing practices and techniques after the intervention was given (Faye, Chrysanti and 

Gondodiputro, 2016); school community empowerment affects to handwashing behavior 

among students (Solehati et al., 2017); handwashing knowledge and poor handwashing 

practice among students (Tamilarasi et al., 2016).  

Children with intellectual disabilities are known to have severe limitations in cognitive 

processing (Kauffman and Hung, 2009). However, it is essential for everyone to know the 

importance of personal hygiene including people with intellectual disabilities in order to 

improve their health outcomes and quality of life, one of which is by handwashing. It is 

important to make handwashing as part of the culture and habit especially since the world is 
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currently facing an unprecedented time due to the COVID-19 pandemic outbreak (Razon, 

2020), besides, handwashing has also been a focus on education since the outbreak.  

Handwashing as a part of personal hygiene is also included in the curriculum as the 

grooming skills for students with intellectual disabilities. Unfortunately, a number of studies 

have found that individuals with developmental disabilities have difficulties with grooming 

across all levels of functioning and ages (Mattson et.al., 2016).  Therefore, this research 

intended to teach students with intellectual disabilities the importance of handwashing as a 

key component of personal hygiene and prevention towards the spread of the current COVID-

19 pandemic outbreak using the wheat bread, water, hand sanitizer, cajuput oil and cooking 

oil. Also, it is essential to enhance students’ comprehension on the importance of hygiene 

specifically during the COVID-19 pandemic outbreak. 

 

Spoilage Bread Process 

Bread has recently been well-known in almost all parts of Indonesia especially in bigger 

cities. Whole wheat bread usually stays edible for two to three days. However, microbes cause 

bread mold. Moldy bread loses weight and changes the appearance both inside and outside, 

because of the mold colonies which have different colors: white, greenish, blackish, yellowish 

(Vagelas, et.al., 2011). Moldy bread produces fungal spores and should not be consumed as it 

can cause allergic and respiratory problems. On the mold, we can see the colonies of spores 

and the fungus reproduces.  

METHOD 

Research Design  

The research design of this study adopted a two-pronged approach.  First, an experiment 

design was performed by contaminating the wheat bread using hand cleansed washing soap, 

hand sanitizer, cajuput oil and cooking oil. Second, a single-subject observational research 

design among six students with mild disabilities.  

Study 1: An Experiment of Bread Contamination with Various Treatments of Hygiene 

Process 

Experiment Procedures 

We made the whole wheat bread for this experiment using a bread maker. We used 35 g of 

wheat flour, 75 g of salt, 50 g of sugar, 250 g of high protein flour, 5 g of yeast, 40 mL of 
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coconut oil and water. First, we put the flour, salt, and coconut oil in a bowl and added a 

reasonable amount of water and mixed them all. We beat the dough until it came together in a 

ball. We took the dough and made a small hole in the dough and added the yeast. After that, 

we put the dough inside the bread maker. Then, we selected the weight and bread skin color 

options button on the bread maker. The dough that we made weighed 750 g. Next, we waited 

for the machine to stop and, in our experiment, it took four hours for the whole process.  

To test the contamination of the wheat bread, we applied hand washing soap, hand 

sanitizer, cooking oil, cajuput oil to our hands, and put the wheat bread inside a resealable 

plastic bag. The washing soap used for this experiment was Dettol Anti-Bacterial Hand and 

Body soap which has an active ingredient that confers its antiseptic property 

is chloroxylenol (C8H9COl) and produced by Reckitt Benckiser.  As for the hand sanitizer, we 

used alcohol-based Mandom hand sanitizer (alcohol=75%) produced by PT Mandom 

Indonesia Tbk (TCID) and we used Fraiswell cooking oil produced by PT. Bina Karya Prima.  

Lastly, we used Cap Lang cajuput oil which contains pure cajuput oil produced by PT Eagle 

Indo Pharma.  

Manipulation Variables on Bread Treatment 

We conducted a bread experiment to analyze the importance of hygiene. The experiment on 

the bread was conducted by touching the bread with unwashed dirty hands, touching the bread 

after washing hands with running water, touching the bread after washing hands with soap 

and running water, touching the bread after washing hands and then apply hand sanitizer, 

touching the bread after washing hands and then apply cooking oil, touching the bread after 

washing hands and then apply cajuput oil and lastly storing a slice of bread in a fridge and 

with no treatment. 

All the bread samples used as the benchmark for the experiment. After given the 

treatment, based on the analysis of the decomposed bread, it was found that the decay 

gradually happened to all bread and after six days, the wheat bread was sent to Laboratorium 

Sentral Universitas Padjajaran, Indonesia, to obtain data analysis on the decayed bread.  There 

were two analysis conducted. The first one was proximate analysis to determine the 

nutritional value of the bread which includes water content, ash content, and protein content.  

The second test was Total Plate Count (TPC) to analyze the number of microbes found in the 

wheat bread by counting the bacterial colonies grown in the media. 

https://en.wikipedia.org/wiki/Chloroxylenol
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Study 2: A Single-Subject Research Design Among Six Students with Mild Disabilities 

A single-subject design research then was adopted.  A convenient sampling technique was 

used due to limited sample size in special education research (Fraenkel et al., 2011). This 

methodology is an appropriate method to investigate individual learning processes in special 

education (Donmez, and Cagiltay, 2019; Rogers and Graham (2008); Odom et al., 2003).  In 

this single-subject design research, the data were collected from participants two times as the 

pre-post design. 

This study used single-subject research towards six students with mild disability with IQ 

below 65 and one student with hearing impairment with IQ 75, with ages ranging from 16-17 

years old. All students study at Sekolah Luar Biasa-C (SLB-C) in Bandung, Indonesia, which 

is a special school for students with intellectual disabilities. Despite studying at the higher 

secondary school, only three students could have sufficient reading and writing skills. Other 

students have challenges in reading and writing long sentences. 

Participants’ Demographic Data 

Figure 1 shows students’ cognitive, affective and psychomotor abilities. All students have 

varied cognitive and affective abilities but nearly all students have high psychomotor abilities. 

Although the students’ age is between 15 -17 years old, not all students have high literacy 

skills.  Only three students can read and write and understand long sentences, while the others 

are able to read and write but have limited understanding of the sentences being read or 

written. Besides having intellectual disabilities, two students have cerebral palsy and it affects 

their movement and speech.  

 

Figure 1. Participants’ Demographic Data 

Research Procedures  
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Before designing the lesson plan of this study, we conducted an interview with the homeroom 

teacher. Information on Intelligent Quotient, literacy skills, numeracy skills, reasoning ability, 

adaptive behavior, cognitive, affective and psychomotor abilities was collected. The gathered 

information then used to design the lesson.  However, the school is closed due to the COVID-

19 and distant learning is conducted. We, then, collaborated with parents and caregivers to 

help students with the experiment.  

In brief, the teaching process was conducted in 90 minutes where the teacher recorded 

the explanation then sent it to the students. After that, the teacher asked students to answer the 

questions (pre-test). After getting the answers from the students, the teacher gave an 

explanation of the spoilage bread concept using the PowerPoint presentation with the recorded 

explanation for three minutes. At this stage, parents or caregivers were asked to join and listen 

to the explanation so they could support the students' learning. Teacher then asked students to 

answer the same questions (post-test).  

RESULTS AND DISCUSSION 

1.1. Results 

Study 1:  Effect of Various Hygiene Process   on   Bread Contamination and Quality  

Figure 2 shows the mold colonies on the spoilage wheat bread after six days. The bread 

spoilage is categorized into two types of spoilage based on the microorganism growth and 

chemical reactions. Chemical or physical spoilage happens gradually, causing the bread 

(crumb) inside to harden and it is called staling.  During the staling process, crumb porosity 

decreases, and the pores become smaller. 

 

Figure 2. Mold colonies on the wheat bread 

Table 1. Result of proximate analysis and Total Plate Count 

Bread treatment 

Test parameters Total Plate 

Count 

water ash protein CFU/ml 
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content 

(%) 

content 

(%) 

content 

(%) 

(Colony 

Forming Unit) 

Store in fridge 33.19 1.83 7.20 0 

Dirty hands 40.04 2.15 7.93 4.20 x 10
4
 

Wash hands using soap 37.73 1.78 7.17 0 

Wash hands using water and hand 

sanitizer 
42.62 1.96 7.58 0 

Wash hands using water and cooking oil 41.57 1.83 7.01 9.30 x 10
3
 

Wash hands using water and cajuput oil 44.75 1.98 7.92 3.00 x 10
2
 

 

Table 1 shows the result of proximate analysis and Total Plate Count. As for the ash 

content, the highest ash content is found on the wheat bread which was touched using dirty 

hands (2.15%) and the lowest ash content found on wheat bread which was touched using 

hands washed using soap (1.78%). Furthermore, the lowest protein level is on the bread which 

was touched using hands that washed using water only and added cooking oil which is 7.01% 

and the highest is on the bread touched using dirty hands (7.93%) followed by using water 

and cajuput oil (7.92%), using water and hand sanitizer (7.58%), stored in the fridge (7.20%), 

using soap (7.17), using water and cooking oil (7.01) respectively.   

Based on the TPC test conducted, it was found that the highest colony forming unit was 

on the wheat bread given treatment using water and cooking oil (9.30 x 10
3
), followed by 

dirty hands (4.20 x 10
4
), and using water and cajuput oil (3.00 x 10

2
) respectively. However, 

for the wheat bread given treatment with soap, hand sanitizer, and store in the fridge the 

colony-forming unit was null (0). 

Study 2: Students Comprehension  

From the study, we compared students' comprehension of teaching conditions with and 

without experimental demonstrations. The collected information used during the lesson. In 

order to simplify students’ answers, all the answers are scaled from 1-4 where 4 (very good), 

3 (good), 2 (quite good), 1 (need support), 0 (know nothing). The maximum score is 56, 

therefore, in order to get the final score, we divided the students' obtained score by the 

maximum score and multiplied the score to 100. Table 2 shows the question given to students 

and the results before and after the experimental demonstration. 
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Table 2. Question given to students and the results before and after the experimental 

demonstration 

No Questions Before the 

experimental 

demonstration 

After the 

experimental 

demonstration 

1. I often wash my hands 50% 75% 

2. I know why hand washing is important 33.33% 58.33% 

3. I know what germs are 12.50% 33.33% 

4. I know microbes are 0% 37.50% 

5. I know there are germs on my hands 37.50% 58.33% 

6. Washing hand using water only make my hands germs 

free 

41.66% 54.16% 

7. Washing hand using water only and apply hand sanitizer 

make my hands germs free 

25% 50% 

8. Washing hand using soap and running water make my 

hands germs free 

45.83% 70.83% 

9. Washing hand using water only and apply cajuput oil 

make my hands germs free 

50% 50% 

10. Washing hand using water only and apply cooking oil 

make my hands germs free 

45.83% 41.66% 

11. What types of microbes appear on the bread spoilage? 0% 16.66% 

12. What do you think happens if you do not wash your 

hands? 

25% 62.50% 

13. What do you think is good hand washing? 37.50% 70.83% 

14. I have ever seen moldy bread 75% 75% 

 

Table 3 shows the pretest and posttest result of the students’ work before and after the 

experimental demonstration which shows that students have made significant progress from 

the experience we conducted.  

Table 3. Comparison of the pretest and posttest result of the students’ work before and after 

the experimental demonstration 

No Subject Before giving experimental 

demonstration 

After giving experimental 

demonstration 
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1 Student A 39.28 % 53.57% 

2 Student B 32.14% 46.42% 

3 Student C 39.28 % 67.85% 

4 Student D 33.92% 48.21% 

5 Student E 32.14% 48.21% 

6 Student F 37.50% 57.14% 

 

1.2.Discussion 

Food with high water content will result in faster spoilage than food with low water content 

(Winarno, 2005). According Standar Nasional Indonesia (SNI) 01-3840-1995, the highest ash 

content on bread is 1%.  The ash content of all the bread after given treatment exceeds the 

maximum limit set by SNI.  Furthermore, the protein content in bread is determined by the 

type of flour used (Pusuma et al., 2018).  

From the analysis, we can conclude that the wheat bread which was touched using dirty 

hands has higher water content, ash content and protein content.  The wheat bread which was 

touched after washing hands with water and applied cooking oil has the highest microbes.  

Despite washing hands using soap, applying hand sanitizer, or applying cajuput oil, all the 

bread exceeds the maximum limit of ash content in a food product. Therefore, from this 

analysis, we showed our students that doing proper handwashing is a must in order to stay 

hygienic.  

From the experiment we found that the main bread-spoilage microorganisms are molds, 

from the Rhizopus, Aspergillus, Pennicilium, and Eurotium groups. In the experiment, the 

bread which was contaminated and stored in the fridge was sent to the laboratory and 

analyzed. Table 1 shows the result of proximate analysis and Total Plate Count.  Based on the 

results of the analysis, the highest water content is found at the wheat bread given treatment 

using water and cajuput oil (44.75%), followed by using water and hand sanitizer 42.62%), 

using water and cooking oil (41.57%), dirty hands (40.04%), using soap (37.73%) and store in 

the fridge (33.19%) respectively. 

1.2.1. Teaching Results 

Students could observe the fungus and its types and the process of the bread spoilage after the 

students see the presentation. This can be seen from the results of students' pretest and posttest 
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results. Children with intellectual disabilities are known to have deficits in cognitive 

processing (Kauffman and Hung, 2009), therefore, the lesson towards the students was 

carefully discussed with the teacher. Table 2 shows the pretest and posttest results and the 

questions given to the students. We discussed the topic with the teacher, contacted parents, 

shared the topic and materials needed for the lesson, and then discussed it with the parents. As 

schools are closed and learning happens at home, parents play dual roles as both parents and 

teachers. 

1.2.2. Understanding in The Importance of Personal Hygiene 

The results showed that students had a varied understanding of handwashing.  From the 

pretest given, it was found that all students had washed their hands because at the earlier stage 

of the COVID-19 pandemic outbreak, parents and teachers had encouraged and reminded 

them to wash hands.  Prior to our experiment, the teacher had given a lesson on how to wash 

their hands properly.  Based on this study we conducted using whole wheat bread, we found 

out that learning the importance of hygiene specifically washing hands to students with 

intellectual disabilities is achievable.  

Table 3 shows that the students made progress in understanding the personal hygiene 

and the chemical nutrient and the multiplied microorganisms. Student C made significant 

progress up to 67.85% upon given the presentation about the wheat bread spoilage and 

personal hygiene (as confirmed in Figure 2). Student C had the highest IQ among the students 

although the student had hearing impairment but had sufficient reading abilities.  Student A 

obtained 53.57%, student B achieved 46.42%, students D and E got a maximum score of 

48.21% and student F obtained 57.14%.  

From the data in Table 3 student B had the lowest score.  Student B had the lowest IQ 

among the students and student B also had communication difficulties. Although students 

with intellectual disabilities are known to have an IQ that ranges from 50 to 70, we found that 

all students make progress in understanding personal hygiene.  When students improve their 

knowledge on what microbes and germs are, it helps them to become more aware of the 

importance of washing their hands frequently. They also know that washing hands using soap 

is the best method to kill the germs on their hands compared to washing hands only with 

water and only applying hand sanitizer.  This has also resulted in students’ improvement in 

washing hands at home.  Based on the interview with parents after two weeks of the learning, 

it was found that all students washed their hands more often than before. 
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Furthermore, students could justify why they need to wash their hands although they 

used simple and short sentences such as the germs are a source of disease, washing hands to 

eliminate viruses or getting stomach ache.  They could give justification after the students 

were given explanations using PowerPoint Presentation.  Students made progress in 

understanding the topic and personal hygiene as seen in Table 1.  Besides, we found that it is 

very difficult for the students with intellectual disabilities to learn that fungi and microbes 

grow on the bread.  Students could answer the questions with support from parents and the 

teacher.  As seen in Table 1, the lowest progress happened on the question regarding the 

microbes on the spoilage bread.  As Algahtani (2017) stated that when it comes to challenges 

in intellectual functioning, learning is a slow process because people with intellectual 

disabilities find it hard to recall, generalize activities and skills, and they are less motivated.  

However, conducting a further study on teaching and learning the chemical nutrient, 

multiplied microorganisms on bread made from microparticles wheat, and how it impacts 

hygiene through inquiry-based approach could be conducted to the create opportunities for 

students to do the experiment themselves because conducting experimental demonstration for 

students with mild intellectual disabilities need help in improving students’ understanding on 

the concept being taught (Maryanti et al., 2020).  Pair work or group work, scaffolding the 

lesson, repeating the core questions are possible effective approaches and methods to teach 

students with intellectual disabilities to comprehend difficult concepts (Manullang et al., 

2020).  As this was the first experiment that students and the teacher experienced, we found 

that these concepts are new to students. Therefore, repetitive learning activities on the 

chemical nutrient multiplied by microorganisms on bread made from wheat microparticles, 

and how it impacts hygiene would be impactful and beneficial to students, teachers, and 

parents.  

In addition, limitations to this study should be noted. First, the learning was conducted 

at home with support from parents. Therefore, the progress that students made might be 

affected by the parents’ support. Second, the bread used was self-made bread for this research. 

Third, handwashing soap, the hand sanitizer, and the cajuput oil brand might affect the result 

of proximate analysis and Total Plate Count. An important implication of our study derives 

from our finding on the abilities of students to understand the concept of personal hygiene and 

the changing process of the bread which relates to scientific concepts. Future implication of 

this study is necessary to examine the importance of science learning to students with 
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intellectual disabilities as it will improve their knowledge and information on personal 

hygiene.  

CONCLUSION 

The fungus and microbes grow on the wheat bread because of the microparticles on the bread.  

The chemical nutrient of the wheat bread contained water content (approximately 33-45%), 

ash content (about 1.70-2.20%), and protein content (approximately 7-8%), which shows that 

wheat bread provides an excellent environment for fungus and microbes to grow.  Results 

from the contaminated wheat bread showed the highest colony forming unit on the given 

treatment using water and cooking oil. Understanding the concept of personal hygiene 

through the wheat bread experiment is interesting for students because they could see the 

changing process of the bread. Although students cannot mention the fungus and microbes’ 

names on the bread, however, they know that it is important for them to wash their hands to 

keep their bodies clean and to reduce the bacterial infection. A scientific topic can be taught to 

students with mild intellectual disabilities, regardless of their IQ level and they were capable 

of learning the chemical nutrient, multiplied microorganisms on bread made from wheat 

microparticles and how it impacts hygiene. Students have been washing hands more often in 

order to avoid the COVID-19 pandemic upon learning the importance of personal hygiene 

from the demonstration given. This study contributes to better understanding of handwashing 

among students with intellectual disabilities. Furthermore, implementing the experimental 

demonstration through an inquiry-based approach gives opportunities to students to conduct 

the experiment themselves and is helpful to enable students to understand more about the 

scientific concept.  
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