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Abstract  

 The purpose of this study is to investigate the effectiveness of olfactory stimuli using 

aromatherapy in an early childhood Montessori classroom. This study explores the 

effectiveness of essential oil in a collective setting with younger students. Also, this research 

seeks to evaluate the usefulness of aromatherapy as a tool of the Prepared Environment or 

materials for a Montessori classroom. The 26 students between three to six years old from a 

Children’s House were observed for 45 minutes during morning work cycle and the data was 

collected in both control condition (non-essential oil) and lemon essential oil condition days. 

Lemon essential oil was distributed by two diffusers in the classroom during the research 

periods. The data was collected collectively and independently. Four quantitative and one 

qualitative instruments were used for data collection. In conclusion, the lemon essential oil 

condition lowered productivity and stimulated students during the study period. However, 

this result indicated that aromatherapy intervention impacted the student’s productivity. With 

further careful consideration, aromatherapy can be an effective tool for the Prepared 

Environment and positive intervention if it is the right kind of essential oil.   

 Keywords: Aromatherapy, essential oil, lemon oil 
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Introduction 
 

According to the North America Montessori Teacher’s Association (2020), the 

estimated number of Montessori schools worldwide is about twenty thousand. It has been 

about 100 years since the Montessori method was established by Maria Montessori and yet 

her method and philosophy still fascinate many educators and parents including myself. 

However, the reason why I decided to follow this Montessori path is not only because of the 

wonderful contribution of Maria Montessori to the education field but because of the 

environment and culture that she created.  

I was born and raised in Japan. I came to the States in my mid-twenties and I have 

been living in the U.S. for almost 15 years. I raised my children here and somewhat adapted 

to American culture while I still carry Japanese traditions in me. Being multicultural makes 

me feel lost sometimes, I don’t fully fit into American culture since Japanese culture is 

embedded in me strongly still. However, when I go back to Japan, I notice that I have been 

Americanized in many ways and don’t quite fit into the Japanese traditional culture either.  

When I started working in a Montessori classroom, I found many similarities to 

Japanese school. In Japan, most of the elementary and middle schools have cleaning time. It 

is usually after lunch recess and students are distributed into groups to clean the designated 

areas including the bathroom, school yard, and other spaces. Also, most of the schools have 

their own kitchen and school lunch is freshly made every day. When the lunch time arrives, 

every class has assigned lunch group and they go get the food from the kitchen and bring it 

back to their classroom. They set up a pot of soup, a bowl of salad, and a box of bread and set 

them up in the classroom and prepare to serve. Other students will line up with their trays and 

the food will be served by the lunch group students. These practices I grew up with are 

essentially Grace and Courtesy/ Practical Life lessons in Montessori education. These 

practices in Japan teach students to be part of community which is critical education in a 



APPLICATION OF OLFACTORY STIMULI IN A CLASSROOM  

 

4 

collectivistic culture. However, the Montessori philosophy places importance on individual 

uniqueness as most western culture does, which is something I adopted through raising my 

children in America. In contrast to the teachings in collectivistic culture, which teach 

individuals to fit in, individualistic culture teaches students to be unique and creative. The 

Montessori environment is the place where individual uniqueness and a sense of being part of 

a community are equally important. That is the reason why I felt very comfortable being in 

the Montessori environment and that is why her method is followed worldwide - because it is 

designed to be suitable for different cultures. I don’t feel lost when in a Montessori 

classroom. 

The relationship between nature and Montessori education also relates to my 

background. Whether it is inside or outside of the classroom, Montessori learning is always 

seeking a way to incorporate nature and provide opportunities for children to connect with 

the natural world. I am actually very much of an indoor person. However, I grew up using 

natural remedies. Green onion, ginger, garlic - these ingredients are popular in the Japanese 

culture to treat a cold. We also have the tradition to put Yuzu (a small citrus fruit) in the bath 

especially around the winter solstice. It is said that it will help relieve some skin conditions 

and prevent colds. The smell is also pleasant and very relaxing. The gustatory and olfactory 

senses are how I connect to nature in my culture.  

These two senses are related to one another. The olfactory sense can be divided into 

two actions of smelling - the orthonasal and retronasal. The orthonasal perceives smell at the 

tip of your nose, such as by sniffing, and retronasal is the perception of the smell within your 

mouth, such as flavors (Loss, 2011). When I look back, aroma has played a very interesting 

role in my life. When I reunited with the Yuzu scent in the States for the first time, it 

immediately brought back my memory of Yuzu baths from my childhood. When I visited a 

flower garden, the fragrance of a specific flower nectar reminded me of flower bushes on the 
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way to the school. I don’t know the name of the flower bush but as soon as I smelled it, I was 

able to picture the flower bush, which I was even surprised that I still had the memory of. I 

walked to school every day, and my repeated practice of smelling the flower in the spring 

stayed with me as a precious memory of connecting with nature. Will the children today have 

enough chances to smell and remember the smell of flowers? 

 Loss (2011) mostly discusses about retronasal perception and flavor, and he 

described its importance as, “through it we connect to our environment, learn about our 

individuality and even gain insight into the origins of the human condition.” Food and 

fragrance are two of my favorite topics, and the Montessori environment is the place that 

allows me to be myself and put all of my experiences from Japan and the States to use to 

share with my little friends. 
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Literature Review 

  Essential oil has become a popular alternative treatment for stress and anxiety relief. 

The olfactory stimuli that essential oil delivers impact mood and behavior. The pleasant smell 

can bring positive outcomes to the human body and mind. Aromatherapy has been 

popularized over the past few years and it has been recognized as an easily accessible and 

natural procedure to treat stress or other negative feelings. Essential oils and diffusers are 

widely available in stores, making it easier to bring olfactory stimuli interventions to daily 

life. Some users just enjoy the smell, while some use essential oil in professional settings to 

control specific conditions (Kaymaz & Ozdemir 2017).  

 Definitions, History and Types of Uses 

Oil is a natural resource that comes from plants and animals. Humans use plant-based 

oils for physical and emotional well-being, the most common being cooking and therapeutic 

applications. An essential oil is a solely plant-based oil gathered primarily from flowers, 

leaves, stalks, fruits, and roots. Contemporary production of essential oils from plant extracts 

produces a highly purified and concentrated oil through a variety of natural and/or chemical 

processes. Some essential oils are 100% pure, using only natural ingredients while others 

contain ingredients such as saturated and unsaturated hydrocarbons, alcohol, aldehydes, 

esters, ethers, ketones, oxides phenols, and terpenes (Ali et al., 2015, p.601). Attokaran 

isolates essential oils within all plant-based oils saying that an essential oil “…is a 

concentrate of lipophilic and hydrophobic chemical compounds, which are volatile. Plants 

also produce fixed oils or fatty oils, which are not volatile” (2017 p. 13). 

Essential oils are used in different ways: topical (transdermal), inhalation and 

ingestion. Furthermore, certain essential oils produce different effects depending on the use. 

For example, tea-tree essential oil is often used topically to treat acne and rarely ingested.  

Due to the various production qualities of non-pure essential oils, there are restrictions that 
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surround the uses. For example, some essential oils cannot be ingested while others can; it 

depends on safe manufacturing. The quality of the essential oil may vary depending on the 

production methods used (Ali et al., 2015, p. 601).  

            The history of essential oils and humans dates back as far as 6,000 years. In ancient 

civilizations, plant extracts were widely used for medication, religious rituals, and social 

events (Ali et al., 2015, p. 601). Traditional extraction methods were cold-pressing and 

distillation. Especially water distillation (hydrodistillation) has existed for 1,000 years 

(Andorfer et al., 2019). Essential oils attracted public attention again beginning in the 20th 

century and are widely known and used in the 21st century. Today, the number of studies 

examining the effects of essential oil has been increasing and these studies are providing 

strong evidence of their positive effects (Ali et al., 2015, p. 601). In the home, many parents 

are seeking contemporary and alternative medicines (CAM) which will be further discussed 

below (Woolf, 2003). 

 Many of these positive effects are from the various fragrances and/ or aromas inherent 

to the essential oils. Therefore, essential oil has been commonly used in most aromatherapy 

practices (Ali et al., 2015, p.601). The word aromatherapy contains two words “aroma” and 

“therapy”. The word aroma described as "a distinctive, pervasive, and usually pleasant or 

savory smell" and therapy is defined as "medical treatment of impairment, injury, disease, or 

disorder" (Merriam-Webster.com Dictionary, 2019). Aromatherapy has several different 

subtypes. Below is the list of common subtypes and their descriptions:  
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Table 1 
 
Classification of Aromatherapy  

Subtypes of 

Aromatherapy 

Description 

Cosmetic 

aromatherapy 

Therapy that provides topical procedures using essential oil as skincare products to 

improve skin condition by cleansing and moisturizing.  

Massage 

aromatherapy 

This therapy applies essential oil topically during the massage session. Generally, the 

massage will be conducted with a mixture of essential oil and a carrier oil, which is 

usually jojoba oil, olive oil, coconut oil or argan oil.  

Medical 

aromatherapy 

The therapy will be conducted by medical professionals with a properly diagnosed 

patient. The procedure can be topical and/or inhalation application of essential oil. 

For example, there is a case in which a doctor used essential oil to massage the 

patient during the surgery.  

Olfactory 

aromatherapy 

The therapy can include topical or inhalation session but the most common is 

inhalation of essential oil using different procedures. This is becoming a popular 

procedure for promoting emotional wellness.  

Psycho-aromatherapy Also uses the inhalation method; however, the difference from olfactory 

aromatherapy is that psycho-aromatherapy is strictly limited to the study of natural 

essential oils without any chemical added.  

Ali et al. (2015, p.602) 

 

Aromatherapy  

The studies around olfactory natural remedies have shown their effectiveness for 

bringing positive outcomes in certain circumstances. For example, one study showed that 

both aromatherapy and massage therapy with essential oils for patients with dementia 

reduced their agitation and related caregiver burden (Kaymaz & Ozdemir 2017). Numerous 

other studies show that the natural intervention of essential oil can indirectly control 

unwanted emotions and behavior. Olfactory aromatherapy is one of the most popular 

application of essential oil. Olfactory stimuli from essential oil travel through the limbic 

system which is directly connected to the brain. Therefore, the essential oil can be expected 

to have immediate effects (Sheppard-Hanger & Hanger, 2015). Essential oil is a readily 

available substance for the natural treatment of health issues.  
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Further Studies in Aromatherapy 

The effects of aromatherapy have caught attention in the education field, as well. A 

recent study suggested that rosemary essential oil enhances students' working memory (Moss 

et al., 2017). The rosemary essential oil study by Moss et al. (2017) was conducted 

individually with middle school students. A study of music and Citrus bergamia with college 

students was tested individually (Peng at el, 2009). Previous study using multiple kinds of 

essential oils with average in 8 years old students was proceeded individually (Fitzgerald, 

2007). While there are additional study examples of seeking essential oil intervention in the 

education field, there are virtually none that were conducted in early childhood settings or in 

collective settings such as a classroom.  

A recent study (Moss et al., 2017) showed that the use of rosemary aroma in the 

classroom improved standardized test scores among middle school students; it especially 

contributed to enhancing their working memory. Specifically, the results of working memory 

tasks dramatically improved when the rosemary oil was diffused before and during the test 

given to each student who was in separate testing setting. These outcomes of this study 

strongly suggest that aroma in the classroom can contribute positively to students' academic 

achievement. Rosemary, in particular, can contribute to enhancing students' working memory 

(Moss et al., 2017, p.456). Another research study by Moss et al. (2003) with college students 

and public volunteers also concluded that rosemary essential oil significantly enhanced the 

outcome of different memory tasks under olfactory aromatherapy. The rosemary oil 

promoted higher scores in the quality of memory factor, secondary memory subfactor, and 

working memory subfactor. Also, this study indicated that rosemary oil increases alertness 

and contentedness, whereas lavender essential oil decreases them. In this study, participants 

were asked to complete their tasks individually in a cubicle with a diffuser.  
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One of the widely known effects of essential oil is relaxation and calm. Research on 

the transdermal absorption of rose oil with young adults demonstrated that the application of 

rose oil decreases blood pressure, autonomic nervous system arousal, breathing rate, and 

blood oxygen saturation (Hongratanaworakit, 2009). Another study using rose and orange 

oils proved that these essential oils reduced the density of oxyhemoglobin in the right 

prefrontal cortex and enhanced feelings of being relaxed, comfortable and at ease among the 

subjects of 20 female college students (Igarashi et al., 2014).  Finally, a study from Taiwan, 

which was conducted with university students by measuring blood pressure and heart rate 

variability, concluded that listening to soft music and inhaling citrus bergamia essential oil 

can be a simple means of facilitating relaxation (Peng et al., 2009). 

 The effectiveness of essential oil has been verified with animal experimentation. An 

olfactory aromatherapy research study with rats indicated that the lemon essential oil had a 

significant impact on the outcome. The rats that were exposed to the lemon essential oil 

aroma reached their goal in the maze faster than that of the control group.  The shorter time to 

complete the task was attributed to the aroma (Ogeturk et al., 2010). Similarly, another study, 

conducted with two groups of rats, measured the effect of lemon oil. Fukumoto et al. (2007) 

employed two variables, an acute cold stress test with a plastic cage in a cold room and a 

communication box test (which used a foot shock procedure) to measure physical and 

psychological stress. After conducting the experiments, the outcomes revealed that ingesting 

lemon essential oil assuaged physical and psychological stress for the rats. The animal 

experiments demonstrated that topical and ingestion application of lemon oil improves 

productivity and reduce stress.  

 There have been relatively few studies with child participants exploring the effects of 

essential oils. A study which measured the outcomes of being calm and relaxed as well as 

energetic took into consideration gender and ethnicity. Fitzgerald et al. (2007) was conducted 
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among Caucasian and Latino children ages six to twelve, finding that sweet orange oil made 

female participants feel happier than male participants. Spearmint oil, meanwhile, made 

female participants more energetic than males. In short, the olfactory stimulus from essential 

oil was more effective for female than male participants. Caucasian children found that sweet 

orange oil made their bodies feel energetic, whereas the same aroma made Latino children 

feel calm and relaxed. Conversely, Latino children were more likely to report feeling 

energetic with peppermint, whereas Caucasian students felt calm and relaxed.  Overall, lemon 

and sweet orange were the most preferred scents among the participants (Fitzgerald, 2007). 

Lastly, research at hospitals in Turkey indicated that aromatherapy using a mixture of 

lemongrass essential oil and eucalyptus oil reduced agitation and alleviated neuropsychiatric 

conditions for patients of dementia (Kaymaz & Ozdemir, 2017).  

Essential Oil a Natural Remedy   

  In the home, many parents are seeking contemporary and alternative medicines 

(CAM). A study found that by 1997, regardless of the still small number of studies providing 

scientific proof for the efficacy of essential oils, many families were using herbal remedies to 

treat various health issues without any professional guidance, and Americans spent over $27 

billion on complementary and alternative medicines (Woolf, 2003). CAM users are most 

likely to be well-educated and interested in naturalistic, holistic and organic products. Self-

diagnosis and self-treatment are common approaches for CAM users (Woolf, 2003). For 

these reasons, the efficacy of essential oils has gathered more attention both scientifically and 

commonly among the public. Given the demand and popularity of treatments of ailments 

with essential oil, studies that explore the benefit of essential oil in the education field are 

increasing, and more schools are seeking alternative intervention using aromatherapy for 

supporting the academic achievement of students. 
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Possible Side Effects of Essential oils 

There is an indication that essential oil, which contains aldehydes and phenol, may 

irritate the skin and eye mucous membrane. Citrus bergamia and other specific essential oil 

may cause phototoxicity (it makes the skin sensitive to light exposure and might cause 

damage to the skin) (Ali et al., 2015). Oral intake and direct skin application can cause 

negative effects (Woolf, 2003). Since there is little regulation by the government in terms of 

the use of herbal treatments, required testing has not been established for many natural 

remedy products; therefore, there is no secure safety standard in place. Self-diagnosis and 

self-treatment are common approaches for contemporary and alternative medicines users 

(Woolf, 2003). Consequently, CAM treatments for children are self-conducted by adults 

without any formal guidance, including appropriate dosages. Essential oil users need to be 

careful when essential oils are mixed with active chemicals. As Woolf (2003) notes, the 

essential oil user needs to remind themselves that "natural" does not always mean 

"safe."  Allergic symptoms are also possible, but no specific study has indicated the 

harmfulness of essential oil (Ali et al., 2015). 

Literature Review Conclusion  

While there are multiple applications of essential oils and multiple methods of 

‘incorporation” into the bodily systems such as topical, ingestion, and inhalation, this 

literature review examined largely the use and effects of inhalation since this will be used in 

the study that follows. The studies suggested that the effectiveness varies depending on the 

kind of essential oil. Lavender, citrus bergamia, rose, orange, lemongrass, and eucalyptus 

essential oils help to induce relaxation, calmness, and alleviating stress. Several studies 

proved that lemon essential oil helps to relieve stress and to increase productivity. These 

results support the idea of aromatherapy intervention with lemon essential oil in the present 

study.  



APPLICATION OF OLFACTORY STIMULI IN A CLASSROOM  

 

13 

Purpose and Research Questions 

 In a Montessori classroom, instead of scheduled subjects and learning collectively, 

there is individual work time and individual and / or small group lessons. During the 

individual work time, students move and work freely. Each shelf stores materials for each 

subject area and students are able to choose their work material. Some students work at a 

table and some work on the floor with a rug. Therefore, students in Montessori schools 

typically have more physical and academic freedom compared to students in traditional 

schools. Most Montessori classrooms are organized as multi-age classrooms; and the 

proportion of each age group can vary each year, though not necessarily.  

The purpose of this present study is to examine the effectiveness of aromatherapy in 

the early childhood education environment and evaluate the implementation and 

effectiveness of this olfactory stimuli intervention in the Montessori classroom. This study 

can also determine the usefulness of aromatherapy as a tool for the Prepared Environment 

and effectiveness as a material for improving productivity. Lastly, this study connects 

students to the natural world which is a key Montessori tenet by creating an opportunity for 

them to come in contact with and react to a natural fragrance. 

Nature in Montessori Education 

           Both following natural development and recognizing the power of nature feature 

prominently in Maria Montessori’s writing and methodology. Montessori philosophy 

embraces the blessing of nature and teaches the importance of coexistence with nature. 

However, Maria Montessori was concerned, even over 50 years ago about children’s 

disconnection from nature. She states, “a child needs to live naturally and not simply have a 

knowledge of nature” (1967, p. 67). The distance between children and nature has gotten 

even greater in our modern generation. This is so apparent that we now have a term, ‘nature 

deficit disorder,’ coined by the author, Robert Louv in his work, Last Child out the Woods 
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that refers to the alienation of children from interaction with the natural world.  The more 

direct exposure to nature that children have, as all environmental educators endorse, the more 

the children will build a lasting bond with nature, contribute with its sustainability, and learn 

directly from nature. As educators seek various ways to bring nature into the classroom, 

aromatherapy contributes to the class by giving an opportunity to introduce natural fragrance 

to the students.  

Prepared Environment 

 One of the principles of Montessori methods emphasizes the importance of the 

environment. Maria Montessori stated, "The behavior of every individual is a product of this 

environment" (1988, p.81). Montessori education supports children's inner will and desire to 

learn by the Prepared Environment. Therefore, how the room is set up will directly impact the 

physical and psychological development of students. In the Montessori classroom, there are 

six key components to prepare an appropriate environment for children. The set up should 

have consideration of the conceptions of freedom, structure and order, reality and nature, 

beauty and atmosphere, the Montessori materials, and the development of community life 

(Lillard, 1988, p.51). Adding aromatherapy to a Montessori classroom can be a tool of the 

Prepared Environment. Given the results of the previous studies mentioned above, natural 

intervention of aromatherapy can be expected to provide a calm and pleasant atmosphere to 

their learning environment and also to support learner productivity.  

 Aromatherapy using essential oil has the potential to bring benefits to the Montessori 

classroom. The present study explores whether implementing aromatherapy can be one of the 

tools for a Prepared Environment in a Montessori classroom.  

Education of the Senses  

 Sensory education is one of the key concepts of early childhood Montessori 

education. Maria Montessori (1988) identified through her thorough observation of children 
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that during the ages of 0 to 6, children have an absorbent mind. The absorbent mind is a 

concept that recognizes that children have sponge-like minds, and they absorb information 

that is important to establish their personalities from their environment effortlessly through 

their senses. The education of senses helps to refine children’s senses and improve the quality 

of the information that they absorb. Therefore, many of the Montessori materials are designed 

to support children’s sensorial experiences. However, those didactic martials are mostly 

focusing on visual and tactile perception, not much on olfactory perception. Montessori 

(2008) admitted in her writing that it is difficult to educate children with olfactory perception 

since it has not developed enough at this point of their age. It has been 100 years since 

Montessori established her method and sensory materials are still mostly the same in the 

Montessori classroom today. However, development of the olfactory sense in children may 

have changed over time, also, things are more available to make this variety of education 

possible compared to a century ago. Therefore, it is important to keep seeking the way to 

educate and refine children’s olfactory sense. Also, the idea of bringing olfactory stimuli 

education into classroom is not only for the refinement of sense; it also brings the chemistry 

into the classroom. Introducing scents is introducing the concepts of chemistry since scents 

are small organic molecules (Brown, 2016). This will give students an opportunity to learn 

chemistry as they are refining their senses and connected to the environment.  

 

Research Project 

Participants and setting  

This study which included 26 participants from the Children's House classroom 

(classroom for ages 3 to 6 years old) took place in an independent Montessori school in a city 

in Wisconsin.  This year in the Children's House classroom where this study was conducted, 

the classroom was mostly comprised of younger students. For example, 77% of students were 
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three and four-year-old. This means the class has many students who struggle with adjusting 

to a new school/classroom environment with less support from older students. Being away 

from home and adjusting to a new environment causes frustration which becomes an obstacle 

for them to learn. To prepare the learning environment for young students, the classroom is in 

need of accommodations to indirectly support their emotional stability.  Each student's 

guardians signed an informed consent document prior to the experiment (Appendix B). A 

typical Children's House classroom includes children from three to six-year-olds. The number 

of older students can impact how the class operates and the overall classroom culture because 

the older students assist younger students and become role models for them. The following 

table indicates the distribution of age and gender in the classroom.  

Table 2 
 
Distribution of age and gender in the classroom 
 

Age Female  Male Total 

3 years old 4 5 9 

4 years old 3 8 11 

5 years old 2 1 3 

6 years old 0 3 3 

Total 7 16 26 

 

 

In addition to 26 students, a Montessori certified lead teacher and an assistant who is 

currently going through Montessori training work in the classroom. On average, we had 23.2 

students during the study period which was 10 weeks. The regular classroom routine starts 

from students' arrival at 8:30 followed by a full group gathering time. Then, individual work 

time usually starts between 8:45 to 9 am. Observation and data collection started at 9:45 am 

and lasted until 10:30, which is the time for the students to gather again for dismissal.  
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Study Materials and Instruments 

Two diffusers were prepared with lemon essential oil. According to past studies, a 

few kinds of essential oils were considered to be suitable for this action research study. 

However, to avoid the discomfort that unfamiliar aromas might cause students, the lemon 

essential oil from Plant Therapy, Inc was selected since citrus is a familiar scent for most of 

the students. Compared to the cold press procedure, seam distilled lemon is free from 

photosensitivity. Although this research use diffuser, it is better to be free from the cause of 

skin irritation. Also, this product is from Plant Therapy’s Kids Safe product line which is the 

very first product line designed specifically for children in the essential oil industry. (Kids 

safe blend, 2020) The students’ conditions were carefully observed for signs of side effects or 

allergic symptoms.  

Figure 1 
 

Figure 2 
 

Diffuser  
 

 

Lemon Essential Oil 
 

 
 

For the data collection materials, the Overall Classroom Status Rating Sheet 

(Appendix C) was prepared to record overall classroom conditions at the beginning and the 

end of the study, to record atmosphere, noise level, and prosocial behavior. Also, the Activity 

and Movement Tracking sheet (Appendix D) allowed for a record of selected individuals’ 

activities during the study to determine their productivity and focus during the work cycle. 
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The Observing Work Engagement form from the National Center for Montessori in the Public 

Sector (hereafter, NCMPS) (Appendix E) helped to keep track of the number of students who 

were working to compare at the beginning and at the end of the study period. Section 2 of this 

form was excluded and only sections 1 and 3 were filled for this action research.  Lastly, the 

interview sheet (Appendix F) was filled out during an interview at the end of each research 

session. The interview focuses on students' emotions during the research. The Emotion 

Indicator sheet (Appendix G) will be used as a guideline to indicate a student's emotion.   

Research project: Methodology 

 The initial procedure described was that the condition would alternate between 

control days and lemon essential oil days, and the length of the study period was supposed to 

be 30 days. However, due to the outbreak of the COVID-19 pandemic in 2020, this research 

was compelled to conclude 20 days earlier than initially planned. Therefore, below (Table 3) 

is the modified research period and its procedure.  

Table 3 
 

   

Diffusing Process 
 

  

Day Placements of Diffuser 1 & 2 Study Instrument used and length 

of use 

Notes 

Day 1  Controlled conditions  none none 

Day 2  Diffuser 1: Culture/ Science Shelf Lemon essential oil 

45 minutes 

One diffuser was not 

enough for the 

classroom size.  

Day 3 Controlled conditions  none none 

Day 4 

 

 

Diffuser 1: Culture/ Science Shelf 

Diffuser 2: Handwashing sink 

Lemon essential oil 

45 minutes 

none 

Day 5 Controlled conditions  none none 

Day 6 Diffuser 1: Culture/ Science Shelf 

Diffuser 2: Teacher’s counter  

 

Lemon essential oil 

45 minutes 

Lead teacher absent 

Assnt. as Lead & 

Sub. as Assnt. 

Day 7 Controlled conditions 

 

none none 

Day 8 Diffuser 1: Culture/ Science Shelf 

Diffuser 2: Teacher’s counter 

 

Lemon essential oil 

45 minutes 

Had another observer 

Day 9 Controlled conditions 

 

none none 

Day 10 Diffuser 1: Culture/ Science Shelf 

Diffuser 2: Teacher’s counter 

 

Lemon essential oil 

45 minutes 

5 students were 

absent 
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The research started with a controlled condition to collect the data from normal 

classroom conditions for 45 minutes during individual work time, Then, I added diffusers in 

the classroom the next day for data collection of the essential oil condition. The essential oil 

condition day alternated with control condition day.  The data collection started at 9:45 am 

and ended at 10:30 am. On the essential oil condition days, two diffusers were prepared 

around 9:30. One was placed on a culture and science shelf, which is near the carpeted area. 

Another was placed on the teacher's counter near the language area and snack table. For this 

action research, data was mostly collected through observations and interviews. 

Overall Classroom Status Rating Instrument 

The Overall Classroom Status Rating was evaluated at the beginning (9:45 am) and 

the end (10:30 am) of the experiment. (Appendix C) Three aspects of classroom conditions 

were assessed each on a 5-point scale described in detail in the tables below:  

• Atmosphere (Table 4)  

• Noise level (Table 5) 

•  Prosocial behavior (Table 6) 

 

Table 4 
 

     

Atmosphere rating scale 
 

   

Scale Description     
Very Calm Energy of the classroom is calm and peaceful. Most of the students are engaging 

their work mindfully. 

Calm Energy of the classroom is fairly calm and peaceful. Many of the students are 

engaging their work mindfully. 

 

Neutral The atmosphere is not calm enough but yet it is not energetic. 

 

Energetic Energy of the classroom is fairly active. Whether students are engaging with work or 

not, many of them are active and lively. 

 

Very Energetic Energy of the classroom is active. Whether students are engaging with work or not, 

most of them are active and lively. 
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Table 5 
 

     

Noise level rating scale 
 

   

Scale Description     

Very quiet The minimal amount of voice and sounds. 

 

Quiet Less amount of voice and sounds. 

 

Neutral Acceptable amount of voice and sounds. 

 

Loud Loud enough to be slightly disruptive. 

 

Very Loud Loud enough to be very disruptive. 

 

Table 6 
 

     

Prosocial Behavior rating scale 
 

   

Scale Description     
Very private Most of the students are doing something independently 

 

Private Many of the students are doing something independently. 

 

Neutral The amount of socializing is acceptable. 

 

Social Many students are socializing 

 

Very Social Most of the students are socializing. 

 

These data collection instruments were designed by the researcher to measure the 

effectiveness of essential oil to classroom mood change during the experiment. The 

atmosphere category aims to assess calmness in the classroom.  

Questions I discerned when assessing the atmosphere conditions:  

ü Are students are focusing on work? 

ü Is it just a slow day for them? 

ü How active and energetic are they?  

Questions I discerned when assessing the noise conditions:  

ü How loud is my classroom?  

ü Is this an acceptable amount of noise?  

ü Is the volume outright distracting?  
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Questions I discerned when assessing the prosocial behavior conditions:  

ü How much are my students socializing in my classroom?  

ü How many are independently working?  

ü Is this an acceptable level of socializing?   

Work Engagement Study Instrument 

At the beginning of the experiment (9:45 am) and at the end of the experiment (10:30 

am), the work engagement data was collected. The purpose of this data collection is to 

determine the effect of essential oil on the overall work engagement. I used an existing 

instrument, the Engagement Tool (Appendix E) designed by the NCMPS which has 5 distinct 

options for the observer evaluating engagement. They include: 

o Engaging in work 

o Using work as a prop  

o Choosing work 

o Receiving help 

o Wandering/interfering 

o Behaving disruptively  

The following table simply presents the descriptive criteria for five categories so that the 

reader can be apprized for the conclusions that follow.  

 

Table 7 
 

 

Description of Engagement Category 
 

Engagement category Description 

Engaging in work Engaging in age-appropriate and concentrated work independently. 

Work as prop Not properly engaging with materials in front of him/her. In this research, play and 

purposeful work were distinguished from fantasy/illusion and imagination 

respectively. See further discussion below 

 

Choosing work  In process of selecting and or setting up work. 

Receiving help Receiving presentations or consulting with or receiving direction from a teacher in 

class. 

 

Behaving disruptively Yelling, defiant, leaving room, obvious misuse of materials. 
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In this research, play and purposeful work were distinguished from fantasy/illusion 

and imagination according to Maria Montessori's philosophy. Montessori (1966) describes 

playing with toys as leading to the world of fantasy and illusion that takes their mind away 

from reality. Whereas, imagination is very much tied to reality, and all human inventions 

came from someone's imagination (Montessori, 2007). Therefore, students who are playing 

with the materials were counted as using them as a prop. On the other hand, students who are 

using materials not in the proper ways that the guide would have presented but are making a 

connection with materials and experimenting and exploring the objects respectfully will 

count as working. For example, a student with a pink tower may not be building the tower but 

if he or she is holding cubes on each hand and comparing the weight, this will count as 

purposeful work. Usually, the students who are playing with materials show this by their 

actions (they tend to mutter to themselves or make sound effects), whereas the ones who are 

focusing remain silent.  

Activity and Movement Tracking Instrument 

As stated above, this study gathered data on the whole class conditions and work 

engagement using Overall Classroom Status (Appendix C) & Observing Work Engagement 

(Appendix E) instruments, however, I also gathered data on six specific students. During this 

experiment, the selected students were observed, and their activities were recorded using 

Activity and Movement Tracking Sheet instruments (Appendix D). The intention behind this 

data collection is to explore the effectiveness of essential oil on an individual's activities. 

Each student's activities were recorded every 5 minutes on a tracking sheet. (Appendix D) 

Each activity was symbolized for the convenience of recording and some were written 

directly such as the area of study. The explanation of each symbol is indicated below (Table 

8): 
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Table 8 
 
Symbol descriptions 
 

Symbol Description 

E Engaging a work 

RH Receiving help from a teacher 

W Wandering around 

I  Interfering  

P  Using as a prop 

D Disrupting 

PL Practical Life  

------ Keeping the same work 

# Number of the work which the student did from the area of study 

 

The description of each student is below. To have some variation, the selection was 

made according to their characteristics and needs for improvement. The intention is to 

experiment if an essential oil can influence their behaviors.  

Table 9 
 
Student Descriptions 
 

Students Age Gender Observed characteristics 

Student A 6 M Quick-minded and kind but struggling to focus on his own work  

Student B 4 M Very quiet and shy; barely talks during class; difficulty motivating himself 

to do works 

Student C 3 M Academically above average; struggles with focusing and controlling 

emotions and body 

Student D 3 F New to the class; still making an adjustment to her new school life  

Student E 4 F Very kind and creative; persistent and emotional, tends to play with works  

Student F 6 M Very social; easily distracted; very social 
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 At the end of the experiment and right before the students gather for group time, a 

student was selected randomly for the interview session. Usually, the student who was 

interviewed happened to be available at the time. The interview contains only a few questions 

that consist of the student's opinions about aromas in the classroom and feelings during work 

time. It required a very short amount of time to conduct this interview and the answers were 

recorded on the interview sheet (Appendix F).  

 

Research Study Results 

Due to the COVID-19 pandemic, the school where the study was conducted had to 

close only after 2 of the 6 proposed weeks; thus, one third of the initial study period. 

Therefore, there were limitations during the data collections process as well as inconsistency 

in the number of study participants.  

 This action research examined the effectiveness of olfactory stimulus in the 

Montessori classroom. Lemon essential oil was diffused during the work cycle and students 

work engagement was observed. The quantitative data of Overall Classroom Status Rating 

(Appendix C), Observing Work Engagement (Appendix E), and selected individuals’ Activity 

and Movement Tracking (Appendix D) were collected during the observation. The qualitative 

data was collected through interviews of the students (Appendix F). Descriptions of each 

instruments are offered in the Methods section above. In the 10 days of the experiment, the 

data of 5 days of essential oil condition and 5 days of the non-essential conditions (control) 

were collected. Those conditions were alternated each day.   

Results of Overall Classroom Status Rating 

 The classroom atmosphere, noise level, and prosocial behavior were recorded on the 

prepared sheet (Appendix C) at the beginning and end of the class (Figure 3). This rating 

examination was designed to identify any changes in classroom status during the experiment 
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in both the control and essential oil conditions. The data was divided into control group and 

essential oil group and also the data at the beginning of the experiment and at the end of the 

experiment of each condition. Each scale was converted to numerals for convenience of data 

analysis. (Table 10). The mean was computed from the values of the beginning and end times 

from each group and the mean differences of each group were compared. The number of 

mean differences in each group indicates the changes in classroom status. The result shows 

that even though the level of each category increased in the control group data, the value of 

the integer stayed at 3 which indicates a neutral level was still maintained for each category. 

On the other hand, the value of noise level and prosocial level from the essential oil group 

went up to 4, which moved up from neutral to loud and social. 

Figure 3 
 
Overall Classroom Status Rating Sample 
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Table 10 
 

    

Numeral Translation of Ring Scales 
 
Atmosphere       

Scale label Very calm Calm Neutral Loud Very Loud 

Numeral 1 2 3 4 5 

      

Noise Level      

Scale Label Very quiet Quiet Neutral Loud Very Loud 

Numeral 1 2 3 4 5 

      

Prosocial Behavior       

Scale Label Very private Private Neutral Social Very social 

Numeral 1 2 3 4 5 

 
 
Figure 4 
 
Overall Classroom Status Rating 
 

 
 

 The increase indicates that the value became greater when the mean of the beginning 

time was compared to the mean of the end time. Atmosphere in the control group increased 
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experiment time. The essential oil group became more energetic by a 0.6 greater mean value 

difference than the control group. Noise level also shows that both groups became louder at 
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became more social in both groups, but essential oil groups were a 0.4 mean value difference 

more social than the control group.(Figure 4) The result indicated that essential oil groups 

became more energetic, louder, and more social at the end of the study compared to control 

groups.  

Result of Number of Work Engagement 

 This observation was also conducted at the beginning and end of the study period 

using the Observing Work Engagement sheet (Appendix E). The number of students indicates 

whether there are more or fewer students engaged in the work by the end of the research. At 

the beginning and end of the study, the number of students was tallied for each category. 

(Figure 5) Data was processed from the five existing categories but the sixth, behaving 

disruptively was excluded because the behavior was not observed during the study. The data 

was divided into control groups and essential oil groups and also the data at the beginning 

and end of the experiment period of each group, control and essential oil.  The mean was 

computed from the values at the beginning and end time for each group, and the mean 

differences of each group were compared. The value of the mean differences in each group 

indicates the changes of the number of students in each category during the research period. 

The result indicates the decrease in number of students who were engaging work in essential 

oil group.  
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Figure 5 
 
Observing Work Engagement Sheet Sample 
 

 
 
Figure 6 
 
Mean differences of Observing Work Engagement 
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essential oil group for engaging in work, choosing work, and receiving help, whereas mean 

differences of the same categories increased in the control group. The mean of differences of 

the essential group for wandering/ interfering increased, whereas the mean of differences of 

the control group decreased. There are no differences in mean for the essential oil and control 

groups for the using work as a prop category. The result indicates that the number of control 

group students who were engaging in work, choosing work, and receiving help increased and 

the number of essential oil group students who were in those categories decreased at the end 

of the study period. Also, the number of students in the essential oil group who were 

wandering/interfering increased but on the other hand, the number of students in the control 

group who were wandering/interfering decreased.  

Result of Activity and Movement Tracking 

 The selected individual students were observed and their activities and the time they 

spent for work were recorded using a timeline sheet (Appendix D). A detailed description of 

recording activities and movement are explained with examples in the Methods section 

above. Figure 7 is the example of data collection of students’ activity and movements. After 

carefully analyzing students’ records, the number of works that the student went through and 

total time they spent engaging work during the study period were compiled. The data was 

divided into control and essential oil groups. The average was computed from the complied 

value of the number of works and the minutes they spent for engaging work, and the means 

were compared between the essential oil groups and control groups.  
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Figure 7 
 
Activity and Movement Tracking Sample 
 

 
 

Figure 8 
 
Average Number of Works 
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Figure 9 
 
Time of Engaged Work Over Work Cycle 
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emotional status using an indicator using emojis (Appendix G). However, due to COVID-19 

pandemic, the initial plan was to interview 30 students, but the study was conducted for only 

10 days, thus, the number of interviewees was also 10. Therefore, the results are not reliable.  

A student was asked to point to the appropriate representation of their emotional status on 

the indicator. Following questions were: 

o Did you smell something? 

o What kind of smell? 

o Did you like the smell? 

o How was your work time today?  

While the results are presented below, I conclude that the emotional indicator instrument 

was too complex to accurately read/ interpret feelings for this age group and thus, lost its 

credibility. In terms of the questionnaire, the students provided with the off-topic answers to 

the questions, such as, “smells like a ladybug;” This further demonstrates that the interview 

tool did not obtain the information that I set out to procure. However, two out of 5 students in 

the essential oil group recognized the smell of lemon oil and they both said that they liked the 

smell. All the students in both groups answered that their work cycle was good. 

 
Figure 10 
 
Emotional Status (Control Group) 
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Figure 11 
 
Emotional Status (Essential Oil Group) 
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work productivity. I was not able to find study results related to other lemon essential oil 

effects, but at least one scholarly article has stated that lemon essential oil promotes 

awakening and functions as a mental stimulant (Sheppard-Hanger & Hanger, 2015). Taking 

this result, this research demonstrated that the essential oil impacts children’s productivity 

and mood. Therefore, with the right essential oil, aromatherapy has the potential to be 

effective as a tool of the Prepared Environment to regulate students’ emotions and enhance 

productivity. Lastly, I would like to note that the scent of lemon essential oil helped teachers 

to relax. I received positive comments from teachers who experienced every essential oil 

session.  

Aromatherapy intervention can be effective with the appropriate essential oil in the 

Montessori early childhood classroom. The effectiveness of essential oil intervention could 

be beneficial not only for students but also for the teachers.  

 

Discussion 

Limitation of the Study 

It was very unfortunate that I had to discontinue my research due to the COVID-19 

pandemic. I was only able to gather one third of the data of my original plan. The limitation 

of data definitely impacted this research. Despite the limited data, the results showed that 

aromatherapy can have an effect on students in an early childhood classroom. However, we 

should remember that research within a collective setting with young children faces many 

unmeasured variables. It was difficult to distribute the lemon essential oil aroma evenly in a 

large classroom. I started with one diffuser, but soon had to add a second since one was not 

enough. Also, the locations of the diffusers were limited since they had to have access to 

electric outlets. The number of student subjects also varied each day. Since this number was 

dependent on the number of absences, it was inconstant. Similarly, there was a day that the 
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class was conducted by an assistant teacher and a substitute teacher due to the absence of a 

lead teacher.  Those changes in the classroom influence students somewhat. Hence, it was 

difficult to have research conditions remain absolutely consistent. The alternation of the 

essential oil group and non-essential oil group each day caused to fell into same days of the 

week. The non-essential oil group was tested Monday and Wednesday, and the essential oil 

group was Tuesday and Friday. The day of the week should have been mixed since that also 

influences children’s moods. For example, students on Monday might be more motivated to 

work since they were out of school over the weekend. Lastly, insufficiently designed 

qualitative data collection needs to be reviewed for further research. The purpose of the 

interview was to collect personal opinions but most of the students who answered the 

questions did not fully understand the questions. It was too complicated for this age group.  

Safety Consideration Using Essential Oil in the Classroom 

 As I mentioned in the literature review, there are possible side effects from the use of 

essential oil. Topical use especially can cause skin irritation. Sheppard-Hanger and Hanger 

(2015) suggested that the application of essential oil can be done the same way as for adults 

when children are two years old or older, but the amount of oil should be less than for an 

adult. However, essential oil should not be applied to infants under 3 months. The 

recommended dosage for 3 months and older is about 6 drops in a 30ml bottle which is about 

dilution of 1.5% or less, and the suggested dosage for over 6 years old would be 2.5% or 

more. Nevertheless, this information does not provide a clear guideline, and will vary by 

maker of the essential oil and its blend, and also will depend on the method of use of essential 

oil (topical, inhalation, etc.). Concerning allergic symptoms and other possible side effects, it 

is necessary to have parents’ consent before implementing essential oil in the classroom, 

whether the implementation is for the whole class or individual students. Thorough research 
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and consideration are required before using essential oil in the classroom and those doing so 

should remain aware of any sign of physical reaction to the implementation.    

Further Action 

Given the many limitations, conducting a revised version of this research that takes 

into consideration the present research, with an appropriate research period, is desirable. 

Since lemon essential oil did not meet my expectations, trying different essential oils to 

determine the best fit for an early childhood classroom is an important next step. If a specific 

essential oil influences the students with a positive outcome, it could become a tool for the 

Prepared Environment to guide students indirectly in the Montessori classroom. The 

literature review suggested some essential oils have proven their effectiveness for balancing 

emotional states through inhalation, those essential oils could be more suitable in the 

classroom than lemon essential oil. However, freedom of choice is one of the important 

principles in Montessori Education. Conducting aromatherapy in the classroom leaves not 

choice for students to participate. Rather, olfactory stimuli should be available individually. 

There is room to explore essential oil intervention as an individual work in the class. The 

work could live in the peace corner or as a Grace and Courtesy lesson for self-guided 

aromatherapy. It can also be sensorial matching work (scent, picture, label). Olfactory 

stimulus can also live in the science shelf to introduce seasonal scents, or the cultural area to 

present the fragrances that represent the cultures of the continent that they are currently 

learning.  

As I continue exploring olfactory intervention in the Montessori classroom, I hope to 

encounter more research studies, materials and implementation ideas regarding scent in early 

childhood education so that we can find more ways to refine children’s senses and fulfill their 

curiosity.  
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Appendix B 

 

 

 

Informed Consent for Research Participation 
IRB #   FY2020-4       IRB Approval 
Date______________________ 
 
Study Title: Application of olfactory stimuli in a Children's House Montessori classroom 

 

We are asking you to participate in our research study.  Participation is voluntary and you 

may stop at any time, including skipping any questions you do not want to answer for any 

reason. If you choose not to participate or stop participating, or skip any questions, there will 

be no negative consequences to you.  Participating will not change anything about your 

relationship with the researchers or our school.  Participating or not participating will not 

change any services you receive from school.  

 

Overview of the Research 
 

Researcher 
Names 

Department Contact Information 

1.Aki Nikora Education Rock Prairie Montessori School 

5246 E. Rotamer Road 

Janesville WI 53546 

608-868-4844 

Purpose of the Study To examine the effectiveness of aromatherapy in the early 

childhood education environment and evaluate 

implementation and effectiveness of this olfactory stimuli 

intervention in a Montessori classroom.  

What you will be asked to 
do 

Since this study is designed to measure the effectiveness of 

aromatherapy in the Montessori classroom, subjects will not 

be asked to perform any tasks beyond their daily routines in 

the classroom. At the beginning of the study, participants’ 

parents will be asked to sign a consent form. Student 

participants will be asked to perform a brief interview and 

survey. During the study, subjects will conduct their daily 

classroom routine with the addition of the lemon essential 

oil scent in the classroom.  

Amount of time it will take 
you to participate 

Participants will be engaged in this study for approximately 

45 minutes per day for the duration of a total of 30 school 

days.  

Risks to you if you choose 
to participate 

This study has very minimal risks for participants. It is 

possible but not expected that the lemon scent in the 

atmosphere may cause discomfort among the students. 

What we will do to reduce 
the risks 

Through observation and checkup to detect discomfort and 

make accommodation to the students if it’s necessary.  
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Confidentiality and Data Protection 
 

 
Protection of Human Research Subjects 

 

 

Signatures: 
 

I agree to participate in this study and understand I may quit at any time and/or skip or refuse 

to answer any questions. 

 

 

 

Printed Name of Participant 

 

 

 

Signature of Participant        

 Date 

 

 

 

 

Benefits to you or others if 
you choose to participate 

It is anticipated that this aromatherapy use in the classroom 

will enhance student learning and being mindful.  

Compensation offered to 
you for participating 

None 

Who will see my 
answers/information? 

Information gathered from observations, surveys may be 

complied into charts and graphs submitted to the 

University of Wisconsin-River Falls.  

Where will my answers/ 
information be stored? 

Data collected will be confidential as I will know the 

students who are in the class, but the data and the 

identifying information will not be kept together. The data 

will be kept in my classroom in a cabinet. 

How will my answers 
/information be protected? 

Surveys will be collected confidentially, and pseudonyms 

will be used for study subjects. The student identifying 

information will be held in the main office of the school. 

If I have questions about this research I 
should contact: 

Aki Nikora 

Rock Prairie Montessori School 

5246 E. Rotamer Road 

Janesville WI 53546 

608-868-4844 

If I have questions or want to complain 
about my rights or how I was treated as a 
research participant I should contact: 

Institutional Review Board Chair 

University of Wisconsin River Falls 

410 S. Third St. 

River Falls, WI 54022 

715-425-0629 

irb@uwrf.edu 
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If participant is a minor or requires a Legally Authorized Representative: 

 

 

 

 

Printed Name of Parent, Guardian or Legally Authorized Representative 

 

 

 

Signature of Parent, Guardian or Legally Authorized Representative  

 Date 
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Appendix C 

 

 

 

 

  

Overall Classroom Status Rating 
 

Date: 
 
Essential oil:   Yes / No 
 

Atmosphere Very 
calm Calm Neutral Energetic Very 

energetic 

9:45      

10:30      

 

Noise level Very 
quiet Quiet Neutral Loud Very 

loud 

9:45      

10:30      

 

Prosocial Behavior Very 
private Private Neutral Social Very 

social 

9:45      

10:30      
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Appendix D 
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Appendix E 

 

  

 

 

Observing Work Engagement1 
Primary/3-6 Classroom  

 

 

In high functioning Montessori environments, the vast majority of students will be engaged in concentrated, independent work with materials the 
guide (teacher) has prepared and to which the student has been introduced through a lesson or presentation.  This rubric was developed to assist 
with charter school audits. It is designed to direct the observer’s attention to student engagement, with special focus on the characteristics of 
purposeful, effortful activity – what is known in Montessori as “work.” In addition to formal audits, this tool may be used for self-assessment, 
informal or formal supervision, and group reflection. 
 
School _______________________ Classroom________________   Number of children ________  Date ____________ 

 
1. Sample of Work Engagement of Students  

• Observe for two minutes or until you count each student once 
• Tally each category observed; one tally mark per student 

 
At the 

beginning  
of visit  

 
time _____ 

Engaging in work Using work as a 
prop Choosing work Receiving help Wandering/ 

interfering 
Behaving 

disruptively 
engaging in age-  
appropriate and 
concentrated work 
independently or in 
presentation 

not engaging with 
material in front of 
him/her 

in process of 
selecting and/or 
setting up work 

consulting with or 
receiving direction 
from a teacher in 
class  

moving aimlessly or 
conversing without 
focus   

yelling, defiant, 
leaving room, 
obvious misuse of 
materials 

Tally marks 
 
      

Totals 
 
 

     

 
2. Work on Montessori Materials observed (list all materials in use) 
 

Sensorial Practical Life Math Language Other 
     

     

     

     

     

     

     

     

 
3. Sample of Work Engagement of Students (repeat observation) 
 
At the end  

of visit  
 

time _____ 

Engaging in work 
Using work as a 

prop 
Choosing work Receiving help 

Wandering/ 
interfering 

Behaving 
disruptively 

engaging in age-  
appropriate and 
concentrated work 
independently or in 
presentation 

not engaging with 
material in front of 
him/her 

in process of 
selecting and/or 
setting up work 

consulting with or 
receiving direction 
from a teacher in 
class  

moving aimlessly or 
conversing without 
focus   

yelling, defiant, 
leaving room, 
obvious misuse of 
materials 

Tally marks 
 
 

     

Totals 
 
 

     

 
 

                                                
1 Thanks to our friends at New View Montessori Consultancy for developing and sharing this document. 
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Appendix F 

 

 

  

Interview Sheet 
 

Date:  
 
Essential oil:  Yes / No 
 
Age of the student:   3 / 4 / 5 /   6    
 
Gender:   F / M       
 
Emotional status 

 
 
Did you smell something?  

• Yes  
• No 

 
 

 
What kind of smell was it?  
 
 
 

 
Did you like the smell?  

• Yes  
• No 

 
 

 
How was your work time today?  
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Appendix G 

Emotion Indicator 

 

 

 

 

 

 

 

 

 

  



Running head: APPLICATION OF OLFACTORY STIMULI IN A CLASSROOM 

 

 
 

Control 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 
24-Feb 3 4 1 3 4 1 4 4 0
2-Mar 4 3 -1 4 3 -1 4 3 -1
4-Mar 3 3 0 4 3 -1 4 4 0
9-Mar 3 3 0 3 4 1 3 4 1

11-Mar 3 4 1 3 4 1 3 4 1
Average 3.2 3.4 0.2 3.4 3.6 0.2 3.6 3.8 0.2

Essential oil 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 
25-Feb 3 3 0 3 3 0 4 4 0
3-Mar 4 5 1 4 5 1 4 5 1
6-Mar 2 4 2 3 4 1 3 4 1

10-Mar 4 4 0 3 4 1 4 4 0
13-Mar 2 3 1 4 4 0 3 4 1
Average 3 3.8 0.8 3.4 4 0.6 3.6 4.2 0.6

Control
Essential oil 0.8

0.2
0.6

0.2
0.6

Appendix H

Atmosphere Noise Level Prosocial Behavior
0.2

Mean differences 

Atmosphere Noise Level Prosocial Behavior

Atmosphere Noise Level Prosocial Behavior
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Control 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference
24-Feb 16 16 0 1 3 2 1 1 0 0 0 0 5 3 -2 0 0 0
2-Mar 14 13 -1 2 1 -1 0 1 1 1 0 -1 8 11 3 0 0 0
4-Mar 13 15 2 1 1 0 1 1 0 2 1 -1 8 7 -1 0 0 0
9-Mar 15 17 2 3 0 -3 0 2 2 2 1 -1 2 6 4 0 0 0

11-Mar 8 13 5 2 4 2 0 0 0 1 3 2 11 4 -7 0 0 0
Average 13.2 14.8 1.6 1.8 1.8 0 0.4 1 0.6 1.2 1 -0.2 6.8 6.2 -0.6 0 0 0

Essential oil 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference 09:45 10:45 Difference
25-Feb 13 8 -5 3 2 -1 1 2 1 1 0 -1 3 5 2 0 0 0
3-Mar 10 10 0 1 4 3 1 0 -1 2 2 0 12 10 -2 0 0 0
6-Mar 15 10 -5 2 2 0 2 2 0 2 2 0 4 9 5 0 0 0

10-Mar 13 15 2 1 0 -1 2 2 0 2 1 -1 8 8 0 0 0 0
13-Mar 12 10 -2 1 0 -1 2 1 -1 2 2 0 4 8 4 0 0 0
Average 12.6 10.6 -2 1.6 1.6 0 1.6 1.4 -0.2 1.8 1.4 -0.4 6.2 8 1.8 0 0 0

Choosing work Receiving help Wandering/interfering

Appendix I

Behaving disruptively

Engaging in work Using work as a prop Choosing work Receiving help Wandering/interfering Behaving disruptively

Engaging in work Using work as a prop

Control Essential oil
1.6 -2

0 0
0.6 -0.2

-0.2 -0.4
-0.6 1.8

0 0

Mean Differences

Behaving disrupively

Engaging in work
Using work as a prop

Choosing work
Receiving help

wandering/interfering
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# of works
Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference

Day 1 3 1 -2 1 2 1 2 -2 5 5 0 2 1 -1 2 0 -2
Day 2 2 2 0 1 2 1 1 2 1 2 3 1 1 0 -1 1 1 0
Day 3 1 2 1 4 2 -2 0 1 1 2 1 -1 1 0 -1 1 -1
Day 4 3 1 -2 2 1 -1 2 2 0 2 1 -1 1 1 0 1 2 1
Day 5 3 -3 1 3 2 1 1 0 1 1 0 1 1 0 2 1 -1

Average 2.4 1.5 -0.9 1.8 2 0.2 1.2 1.5 0.3 2.4 2.2 -0.2 1.2 0.6 -0.6 1.4 1 -0.4

time
Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference Control Essential oil Difference

Day 1 35 20 -15 10 20 10 20 -20 30 30 0 10 5 -5 35 0 -35
Day 2 25 35 10 45 20 -25 25 25 0 25 25 0 10 0 -10 15 15 0
Day 3 25 20 -5 40 30 -10 0 5 5 25 20 -5 45 0 -45 15 -15
Day 4 45 10 -35 45 25 -20 25 10 -15 35 5 -30 10 5 -5 20 35 15
Day 5 20 -20 20 35 15 20 10 -10 10 10 0 15 5 -10 25 10 -15

Average 30 21.25 -8.75 32 26 -6 18 12.5 -5.5 25 18 -7 18 3 -15 22 15 -7

Appendix J

Student E Student F

Student A Student B Student C Student D Student E Student F

Student A Student B Student C Student D

#of work Student A Student B Student C Student D Student E Student F
Control 2.4 1.8 1.2 2.4 1.2 1.4

Essential oil 1.5 2 1.5 2.2 0.6 1

Time Student A Student B Student C Student D Student E Student F
Control 30 32 18 25 18 22

Essential oil 21.25 26 12.5 18 3 15

Mean Differences


