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Abstract 
Entomophagy—the consumption of edible insects—is getting growing 
global attention as an alternative protein source. Edible insects’ 
environmental, economic, and nutritional benefits have been proven, but 
consumer awareness, especially among teenagers, is the challenge that 
entomophagy is facing to implement in a large population. Lesnik's 
(Lesnik, 2019) research has discovered that disgust is learned rather than 
experienced. The question then emerged: If students learn about edible 
insects, would they be willing to consume insects? Thus, my research aims 
to answer the question: “To what extent would more familiarity with 
edible insects increase the willingness of high school students to engage in 
entomophagy?” This question investigates whether the mindset of high 
school students can be reprogrammed as they are more exposed to insects. 
To answer the question, this research used mixed methods using 
correlational and thematic analysis from data collected from high school 
students. Findings suggest that what students learn may be more important 
than what they know and more exposure to edible insects significantly 
increased their willingness to consume insects again, which demonstrates 
a high potential of bringing the insect as a replacement for traditional meat 
products. The study’s understanding also guides other researchers in 
further examining “disgust-based rejections” of people toward unfamiliar 
foods.  
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I. Introduction 
This section aims to provide an overview of edible insects and define their 
significance. To start, the practice of consuming insects, also known as 
entomophagy, has a long history, spanning approximately 7000 years 
(Ramos-Elorduy, 2009). More than 2300 insect species have been reported 
as edible (Tang et al., 2019) and some of the commonly consumed insects 
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include beetles (Coleoptera, 31%), caterpillars (Lepidoptera, 18%), bees, 
wasps, and ants (Hymenoptera, 14%), followed by grasshoppers, locusts, 
crickets (Orthoptera, 13%) (Ishara et al., 2022). Many of them are eaten 
worldwide by more than two billion people (Van Huis et al., 2013), 
especially in “tropical and subtropical regions due to the warm and moist 
climate” (Tang et al., 2019). 

Entomophagy has recently captured growing global attention as a key 
to coping with some of the major food and nutritional challenges 
(Verbeke, 2015). The world’s population is expected to reach 9.8 billion 
by 2050 and 11.2 billion by 2100 (United Nations, 2019), but growing 
competition for land, water, energy, etc., limits the ability to produce 
enough food for the population, and the effects of global warming are a 
further threat (Godfray et al., 2010). These rising concerns about an 
increase in demand for food from a large population require a more 
environmentally friendly and socially sustainable food security system.  

Edible insects generally serve as a valuable source of protein, 
providing a range of minerals and vitamins. The average protein content in 
dry insect matter varies between 35% for termites and 61% for crickets 
and grasshoppers, and as high as 77% for some species (Lange & 
Nakamura, 2021). Insects provide an ideal level of amino acids, as 
determined by World Health Organization recommendations, which are 
generally 76-96% digestible (Tang et al., 2019). Since the consumption of 
insects contributes to fulfilling people's nutritional needs, edible insects 
appear as a good alternative to traditional meat products. In line with this, 
Lange’s research noted that “an increase in the intake of protein through 
insect eating may significantly enhance the nutritional quality of human 
diets” (Lange & Nakamura, 2021). Moreover, edible insects are abundant 
in calcium, copper, magnesium, manganese, and zinc (Ojha et al., 2021). 
High levels of B-complex vitamins, such as riboflavin, pantothenic acid, 
and biotin, have been found consistently throughout the insects’ life 
stages, and vitamins A, C, D, and E increase across their developmental 
stages (Lange & Nakamura, 2021). Overall, numerous previous studies 
have shown that the nutritional richness of edible insects makes them a 
valuable potential dietary option. 

Not only are insects very rich in nutritional value, but they also have 
notable environmental and economic benefits compared to traditional 
protein products. One of the biggest advantages of entomophagy is 
insects’ high feed conversion efficiency, which requires less feed to grow 
at the same rate or produce the same amount of edible portions. According 
to the life cycle review of edible insects, the efficiency exists because 
“...insects are poikilothermic (cold-blooded), meaning that their 
metabolism is not used to maintain their body temperature unlike 
homeothermic animals” (Halloran et al., 2016). While other animals 
generate lots of greenhouse gas (GHG) emissions because they need large 
amounts of space for grazing and growing grains for feed (McMichael et 
al., 2007), edible insects produce much less GHG. Their high feed 
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conversion efficiency as well as the ability to grow in small spaces thus 
demonstrates how environmentally friendly entomophagy is. 

Entomophagy also offers various opportunities to farmers and 
workers. Start-up for farming insects does not require lots of capital and 
many countries, including India and South Asia, have already started 
many insect farms (Tang et al., 2019). For example, Thailand is the 
country with the most extensive cricket farming system in the world 
because researchers at Khon Kaen University began to promote 
low-technology farming methods in response to the Asian Economic 
Crisis (Halloran, 2016). With a small amount of investment, edible insects 
would bring lots of profits, and potentially create many new jobs for 
unemployed people, just like people in Thailand and many other Asian 
countries. In addition, insect farming addresses safety concerns as studies 
show that no microbial contamination would occur with properly 
processed and stored insects while wild ones are threatened to get 
contaminated (van Huis et al., 2013). 

 
 

II. Insect Food Avoidance in Western Countries 
Despite entomologists' agreement that edible insects are nutritionally 
dense and can help address both global warming and famine, the question 
of whether people are willing to eat edible insects must be addressed. 
Although many organizations and food scientists are trying to promote 
edible insects, “…the ‘ick’ factor is standing in the way of an 
insect-inclusive diet” (Sarnoff, 2024), proposing there’s a barrier to 
overcome before commercialization. Food that is not visually appetizing 
and does not taste great will remain unknown. Thus, scholars who develop 
food marketing strategies and behavioral economics delve more deeply 
into identifying consumers’ opinions on entomophagy in the U.S. and the 
factors influencing their willingness when deciding on food.  

The process of making food choices involves complicated 
relationships between past experiences, current trends, and future 
transitions. As individuals grow, there are more diverse factors that shape 
their decisions about what food to consume. These include biological 
factors (hunger and palatability), economic factors (cost, accessibility, and 
income), social determinants (culture, family, and peers), meal attributes 
(meal pattern and familiarity), and other factors such as previous 
experiences, beliefs, attitudes, knowledge about food, etc 
(Sun-Waterhouse et al., 2016). From these numerous factors that can alter 
consumer preferences, Woolf was able to determine “disgust-based 
rejection” and unfamiliarity” as the main reasons prohibiting the 
consumption of insect-containing foods (Woolf et al., 2019). Because 
Americans have passed down generation after generation the idea that 
insects are disgusting subjects, people have strong opinions against 
entomophagy even though they have not experienced anything bad from 
consuming edible insects (Lesnik, 2019).  
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To develop strategies that promote insects as a preferred food source, 
understanding the origins of disgust was essential. From a psychological 
perspective, the theory of disgust posits that disgust is a biologically 
rooted emotion serving as a protective mechanism against potential 
contaminants, but it can also be influenced by cultural and individual 
experiences (Rozin & Fallon, 1987). In the context of entomophagy, 
disgust may be heightened due to the novelty and unfamiliarity of insects 
as food, which aligns well with Woolf's findings. 

Focusing on willingness to consume insect-containing foods (ICF), 
Lesnik's conclusion that "disgust is learned" (Lesnik, 2019) informed 
Jones's experiment on how young students under 13 negotiate new and 
sustainable food in school. Jones discovered five key moments where 
entomophagy became more acceptable to these young students. This 
included when the ICF was present in foods the participants regularly ate, 
when looking at the environmental and nutritional content of insects, when 
they watched and smelled the ICF in class, when they were allowed to ask 
questions, and finally when they were watching their peers try the 
products with no distaste. These findings set the foundation for my 
experiment.  

Jones’ research also made it clear that there is limited research about 
ways to increase the repugnance towards insects in high school students. 
He mentioned, “With regard to entomophagy, the literature has been 
dominated by adults’ views…” (Jones, 2020). However, more research on 
the next generation is fundamental to preparing for the rise in demand for 
protein sources (Lesnik, 2019) caused by the growing population. Since 
Jones’s research has proven that good educational programming for 
children is a viable way to work toward inhibiting disgust-based rejections 
for young children, I wanted to see if this also applies to high school 
students. Therefore, my research aims to answer the question: “To what 
extent would more familiarity with edible insects increase the willingness 
of high school students to engage in entomophagy?” This question 
investigates whether or not the mindset of high school students can be 
reprogrammed as they are more exposed to insects.  

Furthermore, the study utilizes the mere exposure effect suggesting 
that repeated exposure to a stimulus increases familiarity and reduces 
negative reactions (Zajonc, 1968), to mitigate disgust. By integrating these 
frameworks, this study fills the gap between research on young children's 
and adults' opinions and examines how familiarity influences adolescents’ 
willingness to consume ICF.  

The two key concepts for this investigation are familiarity (the 
independent variable) and willingness (the dependent variable). In this 
study, familiarity was defined as having knowledge of entomophagy. The 
definition encompassed whether students understood what entomophagy 
was before the experiment, whether they got the presentation about ICF's 
environmental, economic, and nutritional benefits, the safety of edible 
insects, and the limitations of implementing entomophagy, and finally, 
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whether they had the opportunity to try ICF. While a brief presentation 
under 10 minutes may not provide comprehensive familiarity with 
entomophagy, in the field of entomophagy, the fact that it served as a 
priming mechanism would be considered as familiarity, as numerous other 
studies also use similar definitions. The short informational presentation 
sensitized participants to the potential benefits of entomophagy, thereby 
temporarily raising their awareness of the practice. Willingness, in this 
case, was the readiness of high school students to accept ICF and was 
measured by how likely they were to try edible insects again if they had 
another opportunity. 

 
 

III. Methods 
A mixed method was used to address the research question. Firstly, a true 
experimental design using correlational analysis was performed. Then, 
qualitative data using thematic analysis was done to enhance the 
understanding of the correlational analysis. True experimental design is a 
quantitative research method focusing on why various phenomena occur. 
The present study will measure if random manipulation of the independent 
variable (informational presentation about entomophagy), is related to the 
dependent variables (students’ future willingness). Because this study 
aims to examine the relationship between overall familiarity and future 
willingness, correlational analysis was most suitable and aligned with the 
purpose of the research. Finding relationships between uncontrollable 
variables consisting of pre-knowledge and tasting cricket-powder-based 
cookies, not only exploring the effect of an informational presentation, 
fulfills the research goal. Qualitative data from open-ended survey 
questions complemented the numerical statistics by identifying common 
themes and providing context for the quantitative findings. 

Most of the foundational research for my study involved 
meta-analysis and survey research, due to the lack of regulations on ICF 
and the difficulty of gathering participants because of their initial 
revulsion towards insects. Despite those methods being most common in 
the entomophagy research field, I chose real-experimental and qualitative 
analysis methods to execute the real-life strategy for implementing 
entomophagy in participants based on past discoveries and to understand 
why they did change or did not change their opinions. This would broaden 
the understanding of the consumers’ viewpoint in the research field.  

 
3.2 Hypothesis 
Before collecting data, I hypothesized three variables that would positively 
influence students’ attitudes derived from conclusions from prior research. 
The first one is that if students had pre-knowledge about entomophagy, 
then they would have a higher willingness to try edible insects again in the 
future than those who did not have any knowledge before the experiment. 
This hypothesis was made as Woolf’s study discovered that “Willingness 
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to consume ICF was highly dependent on participants’ familiarity with 
entomophagy (p < 0.001)” (Woolf et al., 2019). Secondly, if a presentation 
were given to students, then they would have a higher willingness to try 
edible insects again in the future than those who did not receive a 
presentation. This assumption was made, as the research was done with 
students ranging in age from 7 to 14 years old, who had an increase in 
choosing edible insects for lunch at school after a workshop learning about 
edible insects and trying ICF (Jones, 2020). Another research study by 
Gmuer discussed that products containing processed insect ingredients and 
a familiar appearance contributed to the positive evaluation of ICF (Gmuer 
et al., 2016). Thus, the last hypothesis was made that, if students tasted 
cricket-powder-based cookies, then they would be more willing to try 
edible insects again in the future than those who did not taste the cookies. 

 
3.3 Participants 
Participants included 59 students (31 male, 27 female, 1 non-binary) aged 
from 15-18 from Timberline High School. Given that the gap discovered 
in my study was limited research on teenagers’ perspectives towards 
edible insects, and that the high school was the most accessible place for 
me to experiment, the study focused on investigating teenagers’ perception 
of edible insects. Before the research, the project was introduced and 
consent forms adapted from Hampshire College (Appendix A) were 
distributed. The purpose of this was to share the expectations required to 
participate in the study at the start of each class period. The consent forms 
were sent to 10 different classes at Timberline High School, to which 
teachers were willing to devote some of their class time. Students were 
informed that by volunteering to participate in the experiment, they agreed 
to provide demographic information anonymously, including their age and 
gender, and that they had a choice to consume cricket-power-based 
cookies with nutritional information about the food. After a week, 59 
students consented to participate. 

 
3.4 Experimental Design  
Within the 10 classes, I randomly selected 5 classes to be assigned to the 
control group, while the remaining 5 classes were assigned to the 
experimental group. Cluster randomization was used due to practical 
constraints, as it was important not to take up too much of the teachers' 
class time. This approach allowed students to remain in their existing 
classes, which prevented individual randomization. However, the results 
are still comparable because the classes are similar in terms of 
demographics and academic level. To ensure randomness, I assigned a 
number to each class and used a random number generator to randomize 
the class assignments. In the control group, students did not receive any 
informational presentation about entomophagy and were given two 
chocolate chip cookies at the start of the experiment. One was made with 
half EXO pure cricket powder and half flour, while the other was made 
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with all flour. The cookies were made out of cricket powder because 
crickets were the most accessible and cheap insect species I could 
purchase from U.S. online stores. The rest of the ingredients were kept the 
same in both cookie doughs. That way, participants could compare the 
tastes of the two cookies, using the all-flour cookie as a reference. As 
Jones mentioned, using foods that participants are familiar with helps 
establish positive viewpoints. Since cookies are popular and easy to make, 
cookies were given in the experiment. The recipes and ingredients for the 
cookies can be found in Appendix B. In comparison, the experimental 
group listened to a 7 to 8-minute presentation (Appendix C) and had the 
opportunity to taste the same cookies afterward. Those who were not 
willing to taste the cookies waited until everyone else had finished trying 
them. The presence of the presentation in the control versus experimental 
group was crucial, as it allowed me to compare the differences in 
responses between the two groups and understand how educational 
interventions affect students' willingness to consume edible insects. 

After the tasting session, all participants completed an online survey 
(Appendix D) with 18 questions, including demographic information, 
pre-knowledge of entomophagy (yes/no), willingness to consume ICF 
(5-point Likert scale), and open-ended questions about their perceptions. 
The survey took approximately 5 minutes to complete. The Likert scale 
provides five possible answers to questions that allow respondents to 
indicate their strength of agreement or feeling. This is beneficial because 
the data can be analyzed relatively easily. Since many researchers in my 
field used this to measure participants’ attitudes, I decided to include this 
in my survey as well. Also, open-ended questions allowed me to gain 
some qualitative data considering the Likert scale only provides numerical 
statistics. The responses allowed surveys to be analyzed objectively, rather 
than interpreting the results myself.  

 
3.5 Analysis 
Correlational data analysis using Independent Samples t-tests and 
Two-way Analysis of Variance was performed to analyze the relationship 
between independent variables on a dependent variable once the survey 
responses were submitted. This statistical analysis was frequently used in 
the research in my field. The Independent Sample t-Test is a type of 
parametric test that compares the mean of two independent groups to 
understand whether there is statistical evidence that the associated 
population means are different. If the p-value derived from the test is less 
than the alpha level of 0.05 (5%), then it signifies that there are statistical 
differences between the means of two separate groups, which are the 
control group and the experimental group in this study, and that the 
relationship between the independent variable and dependent variable is 
not caused by variability. If the derived p-value is greater than 0.05, then it 
reveals that the difference between the mean of the two groups is not 
statistically significant.  
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The t-Test was visualized in Violin plots. Violin plots show how a 
data set varies along one variable by combining a boxplot with a 
probability density function (PDF). A wider density function indicates that 
the value occurs more frequently than the narrower density function. This 
is useful for visualizing the Likert scale’s multiple distributions at once for 
comparing one group to another.  

While the Independent Sample t-Test only considered one 
independent variable, the Two-way Analysis of Variance test (ANOVA) 
determined the differences in the effects of two independent variables on a 
dependent variable. A Two-way ANOVA test is a type of quantitative 
analysis used when a dependent variable is affected by multiple 
independent variables at the same time. These two types of tests were 
appropriate in demonstrating the relationship between Timberline high 
school students’ familiarity with the concept of entomophagy and their 
future willingness to try ICF if they had another opportunity because it 
provides statistical evidence to support the difference in the control group 
and the experimental group.  

To understand the overarching patterns in the students’ responses, a 
thematic analysis was conducted. This allowed me to connect the data 
produced from Independent Sample t-Tests and Two-way ANOVA tests to 
the individual’s responses. The recurring themes derived from the 
open-ended questions furthered the understanding of the relationships 
between students’ familiarity with entomophagy and future willingness to 
consume ICF. 

 
3.6 Limitations 
The study used a small population of 59 participants only from Timberline 
High School.  This could indicate that the results may only apply to this 
population or others with similar locations or demographics since the 
sample size is insufficient to represent the overall high school student 
population. Although control groups and experimental groups were chosen 
randomly from 10 different classes, the repetition of the experiment 
throughout the day means that there is a likelihood that students have 
already heard about the experiment from other participants. In addition, 
consent forms are required for an ethical experiment due to the nature of 
the research. This implies that the participants were more interested in the 
topic than the overall population because they were already informed that 
they would be tasting cricket powder-based cookies while filling out the 
consent forms.  

Several limitations exist for the method itself. The correlational 
analysis does not suggest causation but rather provides that if two 
variables are correlated, which means the result does not show if 
controlled variables caused the change or no change in students’ 
willingness value. While some qualitative data were gathered through 
open-ended questions, depth of understanding is lacking because only 
generalized questions were asked about students’ knowledge and opinions 
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on entomophagy, not individuals’ personal stories regarding edible insects 
that might have shifted their viewpoints. Moreover, it is difficult to ensure 
conclusive results from the data because the accuracy of the survey 
responses relies on the honesty and the interpretation of the participants. 
Even though the Likert scale provides the full range of answer choices, 
participants might feel that their responses are not completely aligned with 
it. All of these limitations addressed could impact the results. 

 
 

IV. Results 
All 59 participants submitted their responses. Most of the participants 
were over 18 because it was easier for them to sign the consent forms, as 
they did not need parental consent forms in addition. The age distributions 
were the following: 2 students (3.4%) were the age of 15, 11 students 
(18.6%) were the age of 16, 12 students (30.3%) were the age of 17, and 
34 students (57.6%) were the age of 18. Gender was more balanced than 
age as 31 students indicated themselves as male and 27 students indicated 
themselves as female, with one person who did not prefer to indicate their 
gender. 30 students were in the experimental group and 29 students were 
in the control group. 
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FIGURE 1. Violin Plot of Future Willingness to Consume ICF by 
Pre-Knowledge of Entomophagy 

 
 
Pre-knowle

dge 
Min Q1 Median Q3 Max Mean SD n 

No 2 4 4 5.00 5 4.200 0.868 45 

Yes 1 3 3 4.75 5 3.357 1.392 14 
TABLE 1. Descriptive Statistics of Pre-knowledge  
 

 
An independent sample t-test was conducted to compare the mean 

future willingness to consume ICF scores between students with no 
pre-knowledge of entomophagy and those with pre-knowledge. The data is 
visually represented in Figure 1. The y-axis of the graph displays students’ 
opinions on future willingness (ranging from 1 = very unlikely, 5 = very 
likely), and the x-axis displays two different groups on pre-knowledge. A 
willingness score of 5 appeared more frequently than any other value in 
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the no-pre-knowledge group as shown in red (Figure 1). Further 
interpretation of the data is provided in Table 1. Subsequently, the results 
showed a statistically significant difference between the two groups (t (57) 
= 2.73, p = 0.048, α = 0.05). Given that the p-value is less than α, it 
provides the evidence to reject the null hypothesis in favor of the 
alternative hypothesis. In the case of the test, the null hypothesis was that 
the mean future willingness score for the group with no pre-knowledge of 
entomophagy would be equal to the mean future willingness score for the 
group with pre-knowledge of entomophagy, and the alternative hypothesis 
was that there would be a difference in these two mean values. In 
particular, participants who had pre-knowledge resulted in a mean value of 
3.357 (SD = 1.392), while those who did not have any knowledge resulted 
in a mean value of 4.2 (SD = 0.868). The p-value suggests that the 
difference in these two sample means of 0.843 is unlikely due to random 
chance. The 95% confidence interval for the difference in means ranged 
from 0.225 to 1.461, further supporting this conclusion.  

The data signifies that people are more likely to consume edible 
insects again in the future if they do not have any existing knowledge 
about entomophagy, which rejects my first hypothesis. Contrary to Woolf 
et al. (2019) finding that consumers were significantly more willing to 
consume ICF if they had heard of ICF at least once in their life than those 
who had never heard of the concept, my result showed that consumers 
who had heard of entomophagy had a lower mean willingness score. 
Although my initial hypothesis was rejected, the result is reasonable 
because prior knowledge of entomophagy does not guarantee positive 
perceptions and may not eliminate feelings of repugnance toward insects. 
The idea aligns with Woolf et al.'s study, which noted that familiarity 
alone does not reduce disgust-based rejection and that the factors 
influencing willingness scores vary depending on cultural identities. The 
demographic differences between my participants and those in Woolf's 
study could have contributed to the discrepancies in our findings. 
Moreover, the results suggest that prior knowledge might reinforce 
negative stereotypes unless paired with positive educational interventions, 
as cultural and psychological barriers like disgust can persist even with 
knowledge about entomophagy. Consistent with Woolf's suggestion that 
education can enhance consumers' willingness to eat insect-containing 
foods, and Jones' study, which found that children's educational workshops 
lead to a higher chance of being willing to consider insects as a lunch 
option, the impact of providing information sessions and the interplay 
between education and prior knowledge will be examined in the following 
two results.
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FIGURE 2. Violin Plot of Future Willingness to Consume ICF by 
Informational Presentation 
 
 

Presentation Min Q1 Median Q3 Max Mean SD n 

No 1 3 4 4 5 3.551 1.182 29 

Yes 3 4 5 5 5 4.433 0.727 30 
TABLE 2. Descriptive Statistics of Presentation 
 
 

A second independent samples t-test was conducted to determine if 
there was any difference in the willingness score between the presentation 
group (experimental group) and the no-presentation group (control group), 
represented as a violin plot (Figure 2). The results revealed a statistically 
significant difference between the two groups (t(57) = -3.47, p = 0.001, α 
= 0.05). The finding shows that the presentation variable was more 
statistically significant than the pre-knowledge variable because the 
p-value is much smaller. The outcome also supports the second 
hypothesis, suggesting that more awareness and education regarding 
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entomophagy leads to a higher desire to consume edible insects. In more 
detail, the group that received the presentation had a higher willingness 
score, with a mean value of 4.43 (SD = 0.73), compared to the group that 
did not, which had a mean value of 3.55 (SD = 1.18) (Table 2). The 95% 
confidence interval for the difference in means ranged from -1.392 to 
-0.372, further supporting the significance of this finding, as the difference 
is unlikely to result from random chance. 

 
 

 
 
FIGURE 3. Box Plot of Future Willingness to Consume ICF by Informational 
Presentation 
 
 

Pre-knowledge Presentation Min Q1 Median Q3 Max Mea
n 

SD n 

Yes No 1 2 3 3 4 2.667 1.118 9 

Yes 3 5 5 5 5 4.6 0.894 5 

No No 2 3 4 5 5 3.95 0.999 20 
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Yes 3 4 5 5 5 4.4 0.707 25 
TABLE 3. Descriptive Statistics of Two Variables (Pre-knowledge and 
Presentation) 

 
One extra factor was the effect on students’ willingness, considering 

both pre-knowledge and presentation. The prior tests only considered one 
independent variable, but this test examines the overlap between 
pre-knowledge and presentation. For example, the mean value for the yes 
presentation group does not distinguish the yes pre-knowledge group or 
the no pre-knowledge group. Therefore, a Two-way Analysis of Variance 
test was performed and visualized in a box plot (Figure 3). The test was 
unlikely due to a random chance supported by statistical evidence (p = 
0.012, α = 0.05). Looking at the outcomes from Table 3, students who had 
pre-knowledge and got presentations had a mean value of 4.6 (SD = 0.89). 
Students who did not have pre-knowledge and got presentations resulted 
in a mean value of 4.4 (0.71). This proves that whether or not the 
participants had pre-knowledge, the presentation enhanced their future 
willingness. Another thing to note is that students who did not receive the 
presentation but had pre-knowledge had the lowest future willingness 
mean of 2.67 (SD = 1.12). This suggests that what students learn may be 
more important than what they know. As aforementioned, Lesnik stated 
that “disgust is learned,” so it is reasonable to infer that most people who 
had pre-knowledge had a bad impression of insects aligning with the 
study’s previous belief that prior knowledge might reinforce negative 
stereotypes. 
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FIGURE 4. Violin Plot of Future Willingness to Consume ICF by Cookies 
 
 

Cookies Min Q1 Median Q3 Max Mean SD n 

No 1 1 2 3 3 2.000 1.154 4 

Yes 2 4 4 5 5 4.145 0.911 55 
TABLE 4. Descriptive Statistics of Cookies 
 
 

The t-Test was done to compare future willingness responses for the 
yes-cookie group and the no-cookie group. This independent variable of 
cookies was not divided into experimental or control groups as it is not 
ethical to force people to consume ICF if they are not willing. The test 
revealed a statistically significant result (t(57) = 4.48, p = 0.031, α = 0.05), 
which provides evidence to accept the hypothesis: students who tased 
insect-power-made cookies would have a higher willingness to try edible 
insects again in the future than those who did not taste cookies. The mean 
value for the yes-cookie group was 4.14 (SD = 0.91), while the mean 
value for the no-cookie group was 2.00 (SD = 1.15), with a 95% 
confidence interval for the difference in means between 0.99 and 3.30. 
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This suggests having an opportunity to taste ICF is related to students’ 
future willingness because those who did not take the cookies (n = 4) had 
low willingness scores and even the maximum score was 3 (Table 4). 
Meanwhile, students who tasted cookies showed much more positive 
results. The visual representation also provides evidence that a willingness 
score of 5 appears more frequently for the yes-cookie group. The data 
validated the third hypothesis by demonstrating that tasting cookies made 
a notable difference in future willingness scores. 

 

 
Figure 5. Violin Plot of Gender Comparison on Future Willingness 

 

 

Gender Min Q1 Median Q3 Max Mean SD n 

N/A 3 3 3 3 3 3.000 N/A 1 

Female 2 3 4 5 5 3.925 0.917 27 

Male 1 4 4 5 5 4.097 1.193 31 
Table 5. Descriptive Statistics of Gender Comparison 
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Lastly, gender was compared to determine if there is any demographic 
influence on future willingness value. This independent samples t-test was 
conducted to determine if the additional factor might be related to the 
future willingness score, other than pre-knowledge, presentation, and 
tasting ICF. The results showed a statistically insignificant difference 
between males and females (t = 0.61, p = 0.54, α = 0.05). The p-value 
exceeding the alpha value implies that gender does not significantly 
influence high school students’ willingness to consume edible insects. 
Table 5 shows that the mean score of 3.925 (SD = 0.917) for participants 
who identified themselves as female is very close to the mean score of 
4.097 (SD = 1.193) for males. The 95% confidence interval for the 
difference in these means, ranging from -0.736 to 0.392, provides 
additional context supporting the conclusion that the difference is unlikely 
to be significant. Alhujaili et al.’s research indicated that 19 out of 27 
studies they reviewed found gender to be a significant predictor, with 
males being more willing than females to accept insect-based food 
(Alhujaili et al., 2023). While some studies indicated gender differences in 
willingness to consume edible insects, my findings suggest that the 
personal factor may be less influential than others. Further investigation 
on how different demographic factors might vary in their impact and 
which factors play a more critical role in enhancing willingness to 
consume edible insects would be a useful strategy.  

Students were also asked to explain what aspects influenced their 
responses regarding future willingness to consume ICF (Appendix E, 
Column K) for more in-depth analyses. Participants' qualitative responses 
helped me understand why students shifted their minds (or not) by 
comparing their willingness scores, as indicated by the Likert scale, and 
the reasoning behind their scores. Using thematic analysis, two separate 
common themes were discovered for students with lower willingness 
scores (1-3) and higher willingness scores (4-5). Out of the 17 students 
who indicated a low willingness score, 12 mentioned their perceptions of 
edible insects themselves, including disgust, grossness, stereotypes, etc. 
The themes identified here were negative associations due to insects’ 
natural appearance and the pessimistic mindset of people toward edible 
insects. Some examples of the respondents’ comments are as follows: 

 
Student A: “I haven’t seen it as common when growing up.” - Willingness score 
of 1 
Student B: “It just sounds gross.” - 2 
Student C: “I feed crickets to my lizard and it's gross” - 3 
Student D: “They do not look appetizing, and I am not used to eating them.” - 3 

 
In contrast, 42 students who indicated high willingness scores 

mentioned a topic related to insect-containing food more than simply 
talking about edible insects. 22 students mentioned that 
insect-powder-based cookies tasted similar and that they couldn’t find any 
difference. The common theme in their responses was the similarity 
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between the tastes of ICF and normal food. For example: 
 

Student E: “It makes sense that it wouldn't necessarily taste any different. It is just 
a little hard to get over the 

perception of eating insects. It also cooks a little differently.” - 4 
Student F: “It tastes the same as the normal cookie.” - 5 
Student G: “It’s a good food source and doesn’t taste bad at all.” - 5 

 
These responses suggest that students with high willingness scores are 

more likely to separate their perceptions of insects as a concept and the 
experience of consuming ICF. These students often described ICF as 
similar to conventional food, focusing on sensory experience–taste and 
texture–rather than their natural feelings about the insect component. The 
difference in perspective between students with low and high willingness 
scores highlights how the aspects individuals focus on can significantly 
influence their willingness to engage in entomophagy. This finding 
emphasizes the potential of education and positive experiences to 
overcome initial bias toward ICF.  

 
 

V. Discussions & Conclusions 
The present study investigated high school students’ willingness to 
consume ICF in the future if they had another opportunity. Through 
multiple statistical analyses, the data suggests that three variables are 
related to students’ willingness. First, the manipulation of the independent 
variable (informational presentation) influenced their opinions positively. 
Students who had pre-knowledge resulted in a low willingness score, but 
students who had pre-knowledge and also got a presentation resulted in 
the highest willingness score. This suggests that educating students is 
necessary when trying to implement entomophagy in society because 
correcting their knowledge greatly influences them. Tasting cookies 
impacted students' willingness to try ICF again in the future greatly. This 
data suggests that future strategies of making every student try to taste ICF 
is critical, as people who already had a pessimistic view did not try 
cookies at all, which resulted in a low willingness score. Gender, in 
comparison, did not provide statistical evidence that the factor influenced 
students’ willingness to consume ICF. This was still a valuable finding 
because it rejected the idea that “Males are 2.17 times more likely than 
females to adopt insects'' (Verbeke, 2015). The result might be different 
because Verbeke's (2015) research had participants with an average of 42 
years old compared to my experiment with students of 17.32 years old on 
average. Thus, the result implies that demographic factors impact less on 
high school students and they are more heavily influenced by education 
and familiarity. Qualitative data also provided evidence to support the 
overall hypothesis that familiarity influences students’ opinions positively. 
The thematic analysis suggests that the mindset students have and what 
they experience greatly influence their willingness score.  
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The study’s limitations may have affected some of the results 
presented. First, a small amount of the student population of 59 students 
does not represent the overall high school student population. Especially 
for the data with the yes-cookie group and no-cookie group, only 4 people 
did not taste the cookies, which does not meet the Central Limit Theorem 
of the sample size of 30. Depending on where participants live and what 
education they have, these factors might influence students’ responses. 
Because this experiment was only conducted in one high school, the result 
may only apply to this population or others with similar demographics and 
locations. Lastly, entomophagy is not limited to just consuming crickets. 
As I mentioned before, there are over 1900 edible insect species, and 
every insect tastes different than the others. This implies that the 
discovered results may be divergent when tested with another insect 
species. All of these reasons might have skewed the results.  

Despite these limitations, the results presented were still substantial, 
with p-values of less than 0.05. Therefore, the study proposes that there is 
a significant relationship between high school students’ familiarity with 
entomophagy and their willingness to consume ICF again in the future. 
More importantly, the study provided evidence that what students “learn” 
is more important than what they already “know” when comparing the 
pre-knowledge and presentation to the future willingness. This implies that 
learning correct information is crucial to increasing high school students' 
willingness to adopt ICF.  

The study’s understanding establishes a high potential for 
implementing entomophagy in Western countries. Considering past 
researchers’ suggestions that further research is required to break the 
barrier of consumer acceptability towards insects and that more strategies 
are necessary to attract consumers (Jones 2020, Tang et al., 2019), the 
present study implies that just 8 minutes of proper education and having a 
chance to try ICF drastically improved students' opinions. Breaking their 
stereotypes that edible insects are disgusting, would help entomophagy to 
gain popularity in Western countries because the main reason why 
consumers do not prefer consuming edible insects is because of their 
“disgust-based rejection” (Woolf et al., 2019).  Knowing that Jones's 
(2020) strategy is a feasible way to increase high school students' 
willingness to consume ICF as well, this study can add to the overall 
discussion of the entomophagy research field to understand consumers’ 
opinions even better. This also supports the idea that edible insects could 
replace traditional meat products in order to manage food and nutritional 
problems caused by an increase in the global population (Verbeke 2015). 

 
5.2 Future Directions 
More research is essential in the research field to strengthen the results 
presented and to address the limitations described. Some suggestions for 
future research are as follows. The experiment could be repeated with a 
larger sample size, including students from other states or even from other 
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countries, to discover more accurate and conclusive data. Larger student 
representatives would help execute three-way ANOVA tests to examine 
any overlying effects of pre-knowledge, presentation, and consuming ICF 
on future willingness. Additionally, an applicable qualitative analysis by 
doing post-experiment interviews instead of just open-ended questions 
could also be employed to add depth to these findings. More specific 
questions such as when they tried ICF, how they got to know 
entomophagy, etc., with a bigger student representative would help to 
understand the relationship between pre-knowledge and future willingness 
better. It would also be helpful in the research field if studies were done 
comparing multiple common edible insect species to implement better 
strategies and markets for entomophagy. Moreover, studies using various 
teaching strategies, not only giving students an informational presentation, 
are worth investigating.  

One of the survey questions asked if students had any suggestions to 
improve edible insects in order to implement entomophagy. Many students 
indicated making it more accessible, using better market strategies, 
changing their names, and educating more people, which suggests ideas 
for the future (Appendix E, Column O). Using students’ responses, more 
researchers can discuss effective ways to market edible insects by 
increasing consumer awareness. 
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Appendix A 

Parental Consent Form 

Parent / Guardian Consent Form 
 

Principal Investigator: Catherine Seo 
Faculty Advisor: Mrs. Aird and Mr. Bronner 
Study Title: Understanding the Consumers’ Acceptability and Perception of 
Edible Insects as an Emerging Protein Source 
 
Dear Parents and Guardians,  
I am a junior at Timberline High School. I am conducting a research study, using 
high school students as subjects, to investigate if more knowledge and familiarity 
in edible insects decreases the disgust-based rejection of Insect-Containing Food 
(ICF). The school administration is familiar with this and has given me 
permission to conduct this research at the school. Below is some information 
about the experiment.  
 
Description: If you allow your child to participate, I will first ask them their 
gender, grade, if they have ever tried ICF, and if they have heard about the term 
“entomophagy”. Then they will complete a short survey. One group will only be 
given chocolate chip cookies made with acheta (cricket) protein powder and will 
be asked if they are willing to try the cookies. They will have an opportunity to 
try eating the food and will answer a few questions afterward about their 
experience and feelings about trying ICF. Another group will listen to a short 
presentation about ICF’s benefits and potential. Then they will get to try the same 
food as the first group and will be asked the same questions. Your child will be 
randomly assigned to either group 1 or 2 and the whole survey will 
approximately take 10 minutes. If students showed significant changes, they 
might be asked to do an additional interview after the short survey.  
 
Ingredients & Nutrition Facts: Flour, eggs, baking soda, salt, butter, sugar, 
brown sugar, vanilla extract, chocolate chips, and EXO acheta protein powder 
(Fat 3g, cholesterol 25mg, sodium 45mg, carbohydrate 1g, protein 7g, vitamin D 
2.101 mcg, calcium 28.6mg, iron 1.023mg, potassium 109 mg, riboflavin, niacin, 
vitamin B12, biotin, pantothenic acid, zinc). 
 
Risks & Benefits: There are no known risks to your child from participating in 
this study. If your child has a specific allergy to ingredients or has entomophobia 
then you don’t need to turn this form back (Just simple disgust towards insects is 
different than entomophobia). It is a common misconception that insects are 
unsafe to consume, yet cricket powder is safe and does not cause adverse health 
effects. In January of 2023, the European Union approved the sale of these 
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insects for human consumption in powder and other dried forms and there are 
currently many online stores and 22 offline stores around the world that sell ICF. 
This experiment is completely separate from your child’s curriculum and their 
grades will not be affected in any way if they do, or do not, participate. Your 
child will not directly benefit from this research, however, their participation may 
benefit other researchers in the field by providing more information on what 
young students think about entomophagy. 
 
Confidentiality: This research is anonymous. No names or other identifying 
information will be collected. Rather, each child will be given an identification 
letter for their experiment. 
 
Freedom to Withdraw or Refuse Participation: If a child indicates at any time 
that they do not want to participate, they have the right to stop and also have the 
right to refuse to answer surveys or interview questions. 
 
Questions: If you wish to share any concerns or dissatisfaction with any aspect 
of this experiment, feel free to contact me at catherineseo05@gmail.com. 
 
This form is adapted from Hampshire College Sample Informed Parental Consent 
Form 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ 
 

Informed Consent Statement 
 
I, _______________, give permission for my child, _______________ to 
participate in the research project entitled, “Understanding the Consumers’ 
Acceptability and Perception of Edible Insects as an Emerging Protein Source.” 
The study has been explained to me and my questions are answered to my 
satisfaction. I understand that my child’s right to withdraw from participating or 
refuse to participate will be respected and that his/her responses and identity will 
be kept confidential. I give this consent voluntarily. It would be appreciated if 
you submit this form to your class teacher by next Tuesday, 02/28/23.  
 
*If you are over 18, you do not need to get your parents’ signature.  
 
 
 
_____________________ 

Print Child’s Name 
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_____________________                      _______________________                     

___________ 

Parent/Guardian’s Name                         Parent/Guardian’s Signature                      

Date 
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Appendix B 

Chocolate Chip Cricket Cookies Recipes 

 

*This recipe is adapted from My Recipes 
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-​ Used half cricket powder and half cookie flour instead of 2 ¼ cups 

of cricket flour. 
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Appendix C 

Survey Questions 
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Appendix D 

Informational Presentation about Entomophagy 
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Appendix E 

Survey Responses 
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