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Abstract

The purpose of this study is to determine if edocal professionals at the high school and collkyels
believe that their students should be requiredotopiete a Health and Nutrition and/or a Microbiglagpurse
for graduation. The study used both a descriptivgey and a questionnaire as data collection ingnis. The
study population was comprised 685 teachers and instructors from high schools, celiegnd universities
across the U.S.A. Quantitative analysis was coredlusing descriptive statistics. Qualitative gsial of open
ended responses was organized into multiple theWiade all the participants strongly agreed that nation
(U.S.A)) is facing critical challenges in overcomithe new trends in obesity, diabetes, infectiogeabes and
other related epidemics, as well as on the roledofcation in solving the matters, they differ onaivto do and
how to prepare the current and future generatiéhdhe college level, while over half of all therpeipants
(61.22%) preferred to see Microbiology as a pathefgraduation requirement from college, only 2%2of the
same participants felt comfortable in making Nidrita part of the graduation requirement. At tighlschool
level, while 42.59% of all the participants saw pr@blem in including Nutrition as a part of the dwation
requirement from high school, only 10.53% of thmeagarticipants felt comfortable including Microluigy as
a graduation requirement from high schoblore detailed outcomes are presented in this papewever, more
participating college instructors compared to haghool teachers did not think either of the tomhsuld be
mandatedor graduation from high school or college; the only exception would be if these two fields of study



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.!l1
\ol.9, No.33, 2018 IIS E

were part of their selected academic program. &astéhis group of participants suggestedking changes to
existing course design and content (such as thérest*health” or Biology classes), which would effvaluable
additions to the existing curriculum and prepamgdsnts in health and nutrition. Finally, almost afl the
participants provided various reasons and justifics for their perspectives on the matter. Thelptalso
shows a significant role for administrators anddaraic leaders in this requirement process (decisiaking
process for the curricula). Recommendations basdtiefindings are provided and discussed below.
Keywords. General educationNutrition, Microbiology, Human Microbiomes, Obesitpiabetes, lliness
prevention, Infectious diseases, Education, buodelisease, educational reform.

1. Background and Rationale

1.1. Introduction

The overall world population is expected to reaslerolO billion by the year 2050. While India (projed
population of 1.62 billion) and China (projectecpptation of 1.28 billion) are contributing the mastthis rapid
increase in population, the U.S.A. population al@nexpected to increase to 438 million by the \2@50, with

a sizable growth of 48% between 2005-2050 (&gchhar, 2014; Stepler, 2016). The U.S. is currently in the
midst of a health epidemic that is driven in partolften preventable lifestyle choices such as et and lack
of exercise. There is a rapid increase in theahtdbesity and diabetes among the world populatidth serious
consequences to human health and wellbeing. Fangea about one in three children are overweighthmese
currently. Studies show that children who are owigiwt are more likely to develop adverse healtthlenms
such as diabetes, depression, asthma, and hdare fai adulthood (e.g., Lohrmann, Jayawardene, Gitic,
2016; Alliance for a Healthier Generation, 2016, 1&2). Today, aroui®d80 million people in the U.S. are
estimated to have prediabetes; a condition where the blood sugar (glucose) level of a given person is higher than

it should be, but not in the diabetes range. This@n is on the path to become diabetic, butribistoo late for
him/her to turn things around and avoid becomimlighetic (e.g., Perimutter & Loberg, 2015). Failtwedo so
among the prediabetic individuals may lead to iasieg their risk of a heart attack or stroke by 50%t, the
estimated number of people who know they are pbedii@ is only about 7%. Without proper knowledgel an
training on how to identify that they are at rishese individuals will not have the opportunityrtitigate the
damage already done, or to prevent further negdit@ath consequences later in life. Since eatirgl fis a
necessary component of our lives, it is importantus to know what we are putting into our bodied how it
will likely affect our well-being (., Toannidis, 2018; Berkoff and Schwarcz, 2018; Denton, Lawson, and
Armstrong, 2016; Pollan, 2008; Taubes, 2007; Chadwick, 2004). One example of how a required course in
nutrition could be helpful is to stop the propagatiof false notions such as ‘healthy obesity’ at lut fit'.
There are studies that have shown that overwenglividuals have a higher risk of stroke or headt, even if
they have normal blood pressure, cholesterol, amaet diabetic (e.gMundasad, 2017; Therrien, 2018).

Loberg, 2015; Berkoff and Schwarcz, 2018; loannidis, 2018). What we eat not only has a maggract on us,
but also on all the microorganisms that inhabit body as their natural biomes (our normal flora)y.(e
Perlmutter and Loberg, 2015). Scientists have edtichthat human cells make up only 43% of the human
body’s total living cell count. Most of the remaig (57%) are really microscopic colonists (ba&gefungi, and
archaea) (e.gWenner, 2007; Gallagher, 2018; Humphrey, 2018). Their presence is essential todmuhealth,
survival and well-being. In fact, there is a cléadication that neither human nor any other libenfi on the
planet can live and survive without these microbese microbiome can affect many aspects of humian li
including biological, psychological and emotiontdtes. (Kim, Namhee, et. al, 2018). Thus, our wstdeding
of the interplay between health, nutrition and miology should be considered an important lifdl skiuch
like reading, writing, and communication. As Praf@sRob Knight from the University of Californiais®iego
recently stated, “we are more microbe than we aredm.” Similarly, as Professor Sarki Mazmanian,|@ixed,
“The combination of our DNA, plus the DNA of ourtguicrobes, is what makes us human” (Gallagherg2§1
7 &14).

As reported in a recent report about the Chemisfrivlicrobiomes by the National Academies of Sciexce
Engineering, and Medicine (2017):

The 21st century has witnessed a complete revalutishe understanding and description of bacteria
in ecosystems and microbial assemblages, and heyvale regulated by complex interactions among
microbes, hosts, and environments. The human asgais no longer considered a monolithic assembly
of tissues, but is instead a true ecosystem cordpafseuman cells, bacteria, fungi, algae, and asis

As such, humans are not unlike other complex etsmsgscontaining microbial assemblages observed
in the marine and earth environments. They all shar basic functional principle: Chemical

communication is the universal language that all@ush groups to properly function together. These
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chemical networks regulate interactions like metab@xchange, antibiosis and symbiosis (i.e.,
antagonistic versus advantageous associations),cantmunication. (p. 1)

Considering the critical role that a healthy lifdst eating habits, and the status of our own k®dyicrobiomes
play in healthy human development, the questiomives: Isn't it time that all students (at some paintheir
education) be taught about the role of proper tiotriand about the microbiome that inhibits the yoathd
without which we cannot survive? Isn't it time foraking a Nutrition and/or a Microbiology courseégjuired
for graduation from high school and/or college? thafit knowledge of good nutrition and microbiologgw,
for example, can humans protect themselves andftireilies and friends against the menaces of pance the
reality of antibiotic resistance, the reemergentaliseases previously wiped out? How can peoplegnie
obesity from early ages, and in turn prevent edidypetes in young men and women, especially wheretare
no obvious symptoms seen in someone with prediaBewithout this knowledge, how can the nation tgve
and implement a societal mission whereby all irdiigils could lead long healthy lives free of preabid
disease, disability, injury, and premature deatk@h(and Parekh, 2018). Should the U.S.A. commarm co
educational standards recommend that all statbsdi@current content in the already required He@ldsses or
a new standalone class covering the foundatioMubitional Science and human microbial biology?

In this study, a number of high school teachers ewltege instructors in the U.S were asked to sliaee
perspectives on whether or not mandatory topicécdeatl to health and nutrition and/or microbiolauld be
added to the curriculum and the reasons behind theliefs and perspectives. Can the knowledge and
information of health and nutrition and microbiojobelp students from early ages to become nutgtlgrand
epidemiologically aware young citizens? Could thegn know how to use this information to plan andluate
strategies to prevent the potential for obesitfedtious diseases, and other illnesses, before dheyr and/or
how to manage when/if these matters have alreadglai@ed? After all, learning is influenced by ttats of
one’s mind, and the state of mind is influencedhsygut microbes, which thereby are influenceddbrdpy the
food eaten. In other words, can the understandirtheointeractions of the food eaten and the miicnoles of
our inner ecology, help humans protect themseltlessy community, the nation, and the world? It =t &
surprise that many scientists have come to thézediin that:

It would be naive to think we carry around so muagbrobial material without it interacting or having
any effect on our bodies at all. Especially sincersce is rapidly uncovering the role the microbém
plays in digestion, regulating the immune systeratepting against disease and manufacturing vital
vitamins to name a few.

(Gallagher, 2018, {. 15-16)

David Pulmetter (2015), 3 years prior to Gallaghaready had noted the need for a paradigm shithé
thinking of microbes. He in turn harkened baclkhe words of the renowned geneticist, J. B. S. dladdsome
one hundred years back. Haldane warned people fisousing on pathogenic germs instead of understgnd
the whole human system and its physiology; he noted that this mode of thinking would be crippling to the full
understanding of the microbiome, and its placeumankind.

The system — the human body — is no doubt largatyirthted by, controlled by, defined by, comprised
of, and orchestrated by the gut’s microbial resigen.. If we hope to make headway in improving our
health, we can no longer rely on thinking that whés$ us can be blamed squarely on a single germ or
even a single genetic mutation. The chronic caomitof today, especially those that end up crigpli

or disabling the neurological system and brain, aiseases of the body’s entire system. And that
system, to be sure, include the microbiome. (Pdtémand Loberg, 2015, p.266)

Today, scientists recognize the profound impadt tiarobes have on every aspect of human life Aadatorld

in which we live (e.g., Perlmutter and Loberg, 201%dding to that is the fact that the “globalrdetowards
industrialization and urbanization has led to ewere people living and working indoors [in] Humamae built
environments” (Kelley and Gilbert, 2013). This ¢ypf human-made environment also contributes to the
creation of our modern germ-free life which somemstists have speculated might be the cause ofribst
common type of cancer in children (Gallagher, 2Q18b1). Indeed, the majority of people in the deped
world spend more than 90% of their time indoorsjciwimakes it even more urgent for humans to leawh a
understand how our natural microbiome changes spamse to these unnatural environments, and wieat th
‘downstream effects’ on public health will be. Aftall, as Kelley and Gilbert (2013) stated, “today,the
developed world, people are born in hospitals,edii;n homes or apartments, work in office buildirgys
factories and move to nursing homes in their olel’ dpid, 1. 1).
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2. The Study

A total of 1200 surveys were distributed through the Internet ythe years of 2014-2017 to high school
teachers and college instructors. The survey wat te teachers and faculty, among those who hbaeady
published papers and research studies irAtherican Biology Teachgournal, as well as the journaBcience
Teacher College Science TeachingCUBE and Science Education and Civic Engageméirtte rationale for
this targeted population in the study is that fitstis our belief that we have a better chancéhwhiose who
conducted and published research to answer ouegurecause they value endeavors such as this. Gecon
because of their research experience they mightdre interested to participate than those who ntigithave
experiences such as this. Third, the need to cornwaenwith targeted participants was easily aviglatue to
their published work and thus, we could follow ujgthathem if needed for additional clarification. dkaof the
targeted participants teach at least one life seighiology, or biology related subject in his/lagademic field
or discipline.

At the end, a total 0655 (or 54.5%) high school teachers and college instructors ceteglthe survey and
participated in this study. As Table 1 shows, afs#655 participants280 (42.74%) of them teach at the high
school level an®75 (57.25%) of them teach at the college level.

Table 1
Breakdown ofRespondents’ Institutional Academic Level
Respondents’ Institution’s Academic Level Total
(n=655) No. Percentage
1 | College and Universities Faculty and Instructors 375 57.25%
2 | High School Teachers 280 42.74%
Total 655 100.00%

The data collection instrument for the study usetkscriptive survey, as well as a questionnair¢h(apecific,
pointed questions), and was distributed through fihernet. Interviews via the phone, and follow-up
communication through e-mails with selected pagrtiois took place to clarify points, explanatiorts, ghile
the data generated from open-ended questions ieasytto compile and quantify, this format is oftea best
way to determine respondents’ complete knowledgelirfgs and understanding of an issue (e.g., Anders
2010; PSU, 2006). Table 2 shows the questions dakbe survey.

Table 2: The Survey’s Format and Main Questions
Survey Questions

Given the current rate in the world’s increase itmlan population, the spread of infectious diseases
other related epidemics, the ineffectiveness abantics, the obesity among both young children addlts,
and the rise in prediabetes and diabetes anddbegequences among the human population, do yee agr
or disagree and why with:
Is there an urgent need to leverage formal eduaattiotackle these matters?
Is it time to make a nutrition field and/or a mibiology field as part of general education requisrth
for graduation from high school and/or college?

3. Results
3.1. Overall Total Responses For Inclusion or Lack of Inclusion of Subjects Under Investigation
3.1.1: Overall Total Responses for Inclusion ofuingd Subjects at the College Level (N=655):
Table 3 below shows the overall total responddldahea 655 participants in this study in relation to the umbn
of the inquired subjects at the college level.doking at the overall total responds, whle22 % of all the
participants indicated that they feel comfortableking Nutrition as a part of general education nement for
graduation from college leved8.6% of all the participants didn’t prefer to do so.
Table 3
All Participants Overall Total Responses at thelégpd Level (N=655)

Overall Total Responses for Inclusion of Inquiradf@cts at the College Level (N=655)
Inquired Prefer to Include at College Prefer not to Include at College
Subject level level Total
# % # %
Nutrition 270 41.22% 384 58.62% 655
Microbiology 401 61.22% 254 38.77% 655
Chart 1
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Owverall Total Responds For Inclusion of Inquired Subjects In College
Level (N=655)

® Inclucle nt College Level oMot to Include at Colleze 1evel

On the other hands, while 61.22% of all the participants felt comfortable making Microbiology a part of a
general education requirement for graduation from college, 38.77% of the same participants didn’t prefer to do
so. In short, as seen in Table 3 and Chart 1, more participants have no problem of including microbiology
(61.22%) than including nutrition (41.22%) as part of the graduation requirement from college level. By the
same talking, more participants didn’t prefer to include nutrition (58.62%) than microbiology (38.77%) as part
of the graduation requirement from college level.

3.1.2: Overall Total Responses for Inclusion of Inquired Subjects at the High School Level (N=655):

Table 4 below shows the overall total number of responses of all 655 participants in this study in relation of
inclusion of the inquired subjects at the high school level. In looking at the overall total number of responses,
while 42.59 % of all the participants indicated that they feel comfortable making Nutrition as a part of a general
education requirement for graduation from high school level, 54.35% of all the participants didn’t prefer to do
so. On the other hands, while only 10.53% of all the participants indicated that they feel comfortable making
Microbiology a part of the general education requirement for graduation from high school level, the majority of
the participants (89.46%) didn’t feel comfortable making Microbiology a part of the graduation requirement for
high school. In short, as seen in Chart 2, more of the participants see no need for including than the need_for
including both subjects (Nutrition and Microbiology) as a part of the graduation requirement for from high
school.

Table 4
All Participants Overall Total at the High School Level (N=655)

Overall Total Responses for Inclusion of Inquired Subjects in High School (N=655)

Prefer to Include at High Prefer not to Include at High
Inquired School Level School Level Total
Subject m % m %
Nutrition 279 42.59% 356 54.35% 655
Microbiology 69 10.53% 586 89.46% 655
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Chart 2

Total Responds of High School Teachers for Inclusion of Inquired Subjects In
College Level (N=280)

® Inclucle at High School Level & Not 1o Include at High School Level

Noting Table #4, respondents at the college level, over half of all the participants (61.22%) preferred to see
Microbiology as part of the graduation requirement from college. Also, over half of all the participants (58.62%)
preferred not to see Nutrition as part of the graduation requirement from college. At the high school level, as
seen in Chart 2, the majority of all the participants (89.46%) didn’t feel comfortable seeing Microbiology as part
of the graduation requirement from high school. Furthermore, over half of all the participants preferred not to
see Nutrition as part of the graduation requirement from high school level either.

Finally, 16% (105) of all the participants saw no need for including either subject as a part of the graduation
requirement from either high school or college; as well, none (0%) of the participants felt comfortable including
both subjects together as a part of the graduation requirement for high school or college (Table 9).

3.2. Total Responses of High School Teacher Participants

3.2.1. Total Responses of High School Teacher Particiganticlusion of Inquired Subjects at the College
Level (N=280)

Table 5 below shows the overall total responses of all 280 high school teacher participants in this study in

regards to the inclusion of the inquired subjects at the college level. In looking at the overall total responses,

while 22.85 % of all the participants indicated that they feel comfortable making Nutrition a part of the general

education requirement for graduation from college, 77.14% of all the participants preferred not to see

Nutrition as a part of the graduation requirement from college. On the other hands, 63.92% of all the
participants indicated that they felt comfortable making Microbiology a part of the general education
requirement for graduation from college. However, about 36.42% of all the participants that are high school
teachers didn’t feel the same about the inclusion of Microbiology. In short, as seen in Chart 3, while the majority
of all the high school teacher participants did not feel comfortable including Nutrition (77.1%) as a part of the
graduation requirement from college, the majority of them had no problem including Microbiology (63.92%) as
a part of the graduation requirement for college.
Table 5
Total Responses of High School Teachers Participants for College Level Inclusion (N=280)

Total Responses of High School Participants for Inclusion of Inquired Subjects at the College Level
Prefer to Include at Prefer not to Include at
Inquired College level College level Total
Subject # % # %
Nutrition 64 22.85% 216 77.14% 280
Microbiology 179 63.92% 102 36.42% 280
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Chart 3

Totnl Responids of High Sthool Teachers for Inclusion of Inguired
Subjects In College Level (N=280)

® Incluce ut High School Level ® XNof to Include af High School Tevel

3.2.2. Total Responses of High School Teacher Particigdantsiclusion of Inquired Subjects at the High
School Level (N=280)

Table 6 below shows the overall total responses of all the 280 participants in this study in regards to the inclusion
of the inquired subjects at the high school level. In looking at the overall total responses, while 65.71 % of all
the participants indicated that they feel comfortable making Nutrition a part of the general education requirement
for graduation from high school, 34.28% of all the participants did not prefer to see Nutrition as a part of the
graduation requirement from high school. On the other hands, while 24.64% of all the participants indicated
that they felt comfortable making Microbiology a part of the general education requirement for graduation from
high school, the majority of the participants (75.35%) did not feel comfortable making Microbiology a part of
the graduation requirement from high school. In short, as seen in Chart 4, the majority of all the high school
Teachers Participants feel comfortable including Nutrition (65.71%), but didn’t feel comfortable including
Microbiology (75.35%) as a part of general education requirement for graduation from high school level.

Table 6
Total Responses of High School Teachers Participants for High School Level Inclusion (N=280)

Total Responses of High School Participants for Inclusion of Inquired Subjects at the High School Level
N=280)
Prefer to Include at High Prefer not to Include at High

Inquired School level School level Total

Subject # % # %
Nutrition 184 65.71% 96 34.28% 280
Microbiology 69 24.64% 211 75.35% 280

Chart 4
Tatal Responids of Figh Schoo] Teichers for Tnclusion of Tqulred

Sulijects In Hioh School Level (2=28(0)

® Inclide al High Schod Level m Mol (o lnclude it High Schonl Level
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In summary, as seen in Chart 3 and Chart 4, at the college level, more than half of all participants that are high
school teachers (63.92%) preferred to see Microbiology as part of the graduation requirement from college.
Also, the majority of these participants (77.14%) preferred to not see Nutrition_as part of a graduation
requirement from college. At the high school level, over half of all high school teachers participants (65.71%)
felt comfortable to see Nutrition as part of the graduation requirement for high school. Furthermore, about 2/3 of
all high school teacher participants (75.35%) preferred to not see Microbiology as part of the graduation
requirement from high school.

Finally, it is important to mention that a total of 57.48% (or 376) of all the participants (655) see no need for
including both subjects together as a part of the graduation requirement from high school. On the other hands,
only 16.03% (105) of all the participants (655) see no need for including both subjects together as a part of the
graduation requirement for college. (Table 9)

3.3. Total Responses of College Faculty Participants

3.3.1. Total College Faculty Responses for Inclusion gfuined Subjects at the College Level (N=375)
Table 7 below shows the overall total responses of all the 375 college faculty participants in this study in relation
of inclusion of the inquired subjects at the college level. In looking at the overall total responds, about 55.2% of
all the participants indicated that they feel comfortable making Nutrition as a part of general education
requirement for graduation from college level. Equally however, about 59.2% % of the 375 college faculty
participants also prefer to see Microbiology as a part of the graduation requirement for from college level.

Table 7
Total Responses of the College Faculty Participants for College Level Inclusion (N=375)

Total College Faculty Responses for Inclusion of Inquired Subjects at the College Level (N=375)

Prefer to Include at College | Prefer not to Include at College
Inquired Level Level Total
Subject # % # %
Nutrition 207 55.2% 168 44.8% 375
Microbiology 222 59.2% 153 40.8% 375

In short, as seen in Chart 5, more of all the college faculty participants indicated that they feel more comfortable
than less comfortable making Nutrition (55.2%) and microbiology (59.2%) as a part of general education
requirement for graduation from college level.

Chart 5

Tatal College Faculty Responds for the Intlusion of Inquired Subjects
In College Level (N=375)

B Nol 1o Include af High School Level

#include at High Schoal Level

3.3.2. Total College Faculty Responses for Inclusion gfuined Subjects at the High School Level (N=350)
Table 8 below shows the overall total responses of all the 370 college faculty participants in this study in relation
to inclusion of the inquired subjects at the high school level. In looking at the overall total responses, while only
25.33 % of all the college faculty participants indicated that they felt comfortable making Nutrition a part of the
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general education requirement for graduation from high school, none of all the participants (0%) see a need for
including Microbiology as a part of the graduation requirement from high school. This means, as seen in Chart
6, 100% of all the college faculty participants see no need for making Microbiology a graduation requirement
from high school; as well, 74.66 % of the same participants see no need for making Nutrition a part of the
graduation requirement from high school.

Table 8
Total Responses of the College Faculty Participants for High School Level Inclusion (N=375)

Total College Faculty Responses for Inclusion of Inquired Subjects at the High School Level (N=350)
Prefer to Include at High Prefer not to Include at High
Inquired School Level School Level Total
Subject # % # %
Nutrition 95 25.33% 280 74.66% 375
Microbiology 0 0% 375 100% 375
Chart 6

Total College Faculty Responds for the Inclusion of Inquired Subjects In
High School Level (N=350)

® Inclucke ot High School Level = Mot to Include af High School Level

In summary, as seen in Chart 5, almost an equal number of college faculty participants felt comfortable with
including Nutrition (55.2%) and Microbiology (59.2%) as graduation requirements from college. On the other
hand, as seen in Chart 6, all of the college faculty participants (100%) see no need for Microbiology at the high
school level; in addition, 74.66% of the same participants see no need to include Nutrition as a part of the
graduation requirements from high school.

Finally, it is important to mention that a total of 26.56% (174) of all the participants (655) see no need for
including both subjects together as a part of the graduation requirement from high school and/or college. On the
other hands, only 10.5% (69) of the participants (655) see no need for including both subjects together as a part
of the graduation requirement from college (Table 9).

3.4. Overall Comparison of the Total Responses of All Participants

Table 9 provides an overall comparison of the total responses of all the 655 participants in this study on how they
responded to the inclusion of the two inquired subjects at the two educational levels. Note that “Yes” indicates
prefer to include, and “No” indicates does not prefer to include the subject in question.
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Table 9
Overall Comparison of the Total Responses of AltiBipants*

Overall Comparison of the Total Responses of AttiBipants N=655)
Inclusion In College Curriculum Inclusion In Higlelsol Curriculum Total # of All Respondentg
Nutrition Microbiology Nutrition Microbiology
No No No No 105 16.0%
Yes Yes No No 191 29.2%
Yes No No No 80 12.2%
No Yes Yes No 210 32.1%
No No Yes Yes 69 10.5%
Total 655 100%

* Note that “Yes” indicates prefer to include, anddNindicates does not prefer to include
the subject in question.

4., Analysisand Discussion

Based on the preceding tabulation of the leadinp meeas and identified categories (themes) in gaestion
of the study, the analysis delves into explanatmfirgmilarities and differences, as well as whgsth occur. The
analysis of the survey feedback and follow-up wigars pointed to a strong agreement among thecfzatits
on the significant urgency in doing something teememe the challenges to the current trends ofighes
diabetes, infectious diseases and other relatetkris among modern societies. There was no disangnmet
among all the participants on the existence ofpfulems, and the urgent need to do something &b \i¢h
these types of modern health obstacles, issuesmattérs. In addition, the majority of the partenips see that
education, whether formal or informal, could playmajor role in helping modern societies overcomesé¢h
modern health obstacles. However, there is no aggeeon how to deal with these issues, and whidieidest
way forward academically.

The participants also differ on the level of ediwmatneeded to overcome the health issues facingvtivéd

today. A few others see the matter as a socioecordependent issue, and thus it might be difficolt
effectively deal with it systematically through feal education. They argue that in order for foreducation to
be effective, it must be supported by media, conityadvocates and policy makers at the city, cousigte,
and national levels.

Overall, at the college level, while over half difthe participants (61.22%) preferred to see Migotogy as a
part of graduation requirement from college, only22% of the same participants felt comfortablemiaking
Nutrition a part of the college graduation requiesin At the high school level, while 42.59% of die
participants saw no problem in including Nutritiae a part of the graduation requirement from higjtosl,
only 10.53% of the same patrticipants felt comfdgahcluding Microbiology as a graduation requirem&om
high school.

Specifically, at a given academic level, the ma&jooif the participants that were high school teasl{65.71%)

believed Nutrition should be required for high sshgraduation. In addition, the majority of thesame

participants (75.35%) felt Microbiology should nbé required for graduation from high school. Yee¢ t
majority of these high school teachers (63.92%psued making this a part of the graduation requést from

college. Lastly, the majority of these high schtedchers (77.14%) felt Nutrition should not beuiesd for

graduation from college.

On the other hand, the college faculty participamse almost equally divided in their views andidfslin the
inclusion of these inquired subjects at the colllegel. For example, 55.2% of them felt comforéalicluding
Nutrition as a required subject for graduation, &% of the same participants felt comfortablamiaking
Microbiology a required subject for graduation framollege. When it came to graduation from high stho
though, none of the college faculty participants tleat Microbiology should be a required courges well, of
these same participants, 74.66% also didn't sesed for including Nutrition as a required coursedgmduation
from high school.

Those participants that supported making Nutritomandatory part of general education in high sihera
Microbiology a mandatory part of general educaiioicollege, believe that exposing students to cptscand
principles of nutrition, health, and wellness & tligh school level could provide the necessarictfasndation
for students to learn about nutrition and the afl@utrients in their daily life. They also argutat students at
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the high school level still do not have the needeademic background to really study and understand
Microbiology. In addition, many believe that higbhsol curricula is already ‘packed’ with so manyjgets
which students must successfully complete before graduation; there is just no ‘room’ for many more required
courses for graduation.

Surprisingly, as seen in Table 9, only 10.5% (6®albthe participants supported making both Nigritand
Microbiology a part of the general education regmient for graduation from high school, but not frootlege.
Those participants believe that since many higloakcraduates will not go to college, or at least directly
after high school, it is better to help studentsreabout how to eat a healthy diet and maintdieaithy life
style for themselves and their future families in high school; they see that delaying this education and delegating

it to the college level may be too late for marhose participants also go farther with their tHasgof early,
proactive education. They indicated that the isicln of these two subjects at the high school levight be too
late, with middle school considered to be an ewateboption by some participants in our surveyn8wf these
participants are of the perspective that since dlilogy has become such an important and timgbyctn

today’s age, this is clear and sincere justification for its inclusion in general education; what is more, it unites

many concepts in the fields of biology and chemistiat will most likely be a part of their futureirticular

studies.

Table 9 also shows that about 29.2% (191) of thmesparticipants supported making both Nutrition and
Microbiology a part of the general education regmients for graduation from college. Finally, asdshown in
Table 9, while 32.1% (210) participants supportitidusion of Microbiology at the college level,daNutrition

at the high school level, about 16% (105) of theeaparticipants see no need to include neitherahiology
nor nutrition as a graduation requirement at anycational level. However, we have noticed thatemmllege
instructors than high school teachers see littledn® make either of these two fields a part of gkeeaeral
education requirement for graduation from eithghhstool or college; but as well, college teachers do look at
these two fields differently if this is part of thacademic programs.

Participants provided various reasons and justifioa for their perspectives. One perspective éxats is the
belief that there would be greater success by iateg concepts of nutrition, health, and wellnedthin every
class — whether mathematics, science, languagspantis, history, geography, etc. throughout threcula of K-

12 — thereby helping students become not only famwith these concepts, but also helping themdopa
effective daily habits for a healthier lifestyle.aking healthy choices includes, but are not limitedlearning
not to smoke, eating a balanced diet, exercisigglaely, limiting alcohol intake, etc. All these tabolically

healthy choices will contribute to reducing the&risr developing heart diseases, strokes and felute among
people from early ages. They also help our innerebiomes (human microbial communities) to be lgalally

sustainable, and maintain a desirable equilibriatafice (e.g., Perimutter and Loberg, 2015).

5. Final Remarks

The sample population of this study is not largeugih to make a generalization. Due to this, a stuily a
larger sample is needed to note some trends thathotehave been observed. Second, a study withcipemts
teaching disciplines other than just science neéeds included in future studies focusing on ttame topic.
However, the outcomes of this study offer a stgrpwint for generating useful dialogues. As meditztors,
parents, educators, teachers, and college faasltyell as policy makers, begin to talk, we mayt $te needed
discussion on what to do in regards to the curtremid of obesity, diabetes, infectious diseasesodimel related
epidemics among modern societies. The positivepkent is that there is agreement among all theigipaints
that the nation is facing critical challenges oemoming the new trends in obesity, diabetes, tidas diseases
and other related epidemics, as well as facingcatithallenges in the role of education in solvihgse matters.
The fact that they differ on what to do, and howptepare the current and future generations ofmtt®n,
should nobe a distraction from the cause; there are sincere efforts that many teachers, college faculty, as well as
parents and health and medical personnel, have dmag to help society overcome the pressing chgée in
obesity, diabetes, infectious diseases and otleedeepidemics.

As seen in Table 9, reviewing the broad perspecthe participants are unequally divided betwe®r fnain
groups. One group (16% or 105) of all participgrefer doing nothing of what the research quegtimposed.
Those participants provided various reasons anififagions for their answers. The second group.Z2® or
191) of all the participants believed in doing stimirgy related to the proposed question only actiikege level,
but not at the high school level. These participatso provided reasons and justifications foirtheswers in
including both Microbiology and Nutrition as part the requirement only for graduation from colleg&he
third group (32.1% or 210) of all participants ke&kd in doing something related to the proposedtopre at
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both college and high school levels. Those paditip provided various reasons and justificatiomsricluding
Microbiology as a part of the graduation requiretfemm college, and Nutrition from high school. Tfoairth
group (10.5% or 69) of all the participants beligwe doing something related to the proposed questhly at
the high school level. Those participants provigtadous reasons and justifications for why bothritioh and
Microbiology should be a graduation requirement iggh school. The fifth group (12.2% or 80) of #ike
participants believed in doing something only withtrition, and only at the college level. Thosetggrants
provided various reasons and justifications for wihgluding only Nutrition as part of the graduation
requirement from college versus the high schoallewas needed.

Some of those participants who voiced a negatiwiipa to the proposed fields of knowledge as beimgart of
the general education curriculum, indicated thadehts should not be asked to take any coursefsisthot part
of or a prerequisite for, an academic degree progfeollege level). They explained that this coutadd to
abusing the intention for financial gain. Some odhigom the same group were opposed to this bagettheo
grounds that if today we assigned Nutrition andviicrobiology, more mandatory fields in the futureutd be
proposed. Yet another group said that maybe whatneed is not specific field(s) such as Nutrition o
Microbiology, but instead selected topics to beaduced in an integrated fashion in some coursewotke
high schools or college; rationale for this is supported by the need for all in education to be aware of the ever
changing important topics coming into light in thiay and age. For example, perhaps we need taalowlpics
such as geology for the world’s climate change,gg@ohy and statistics for the explosion in the hama
population, and chemistry as new pharmaceuticaddl dvemselves to this ever changing older demducap
citizenry.

In short, most, if not all the participants agrebdt the world’s status is drastically changing régards to
human population, obesity, diabetes, and infectidigsases, all of which are rapidly acceleratinglatming
rates with severe consequences. All participagteeathat something needs to be done before dgadate.
However, the participants did not manage to reaobnamon consensus as to what to do and how ta do it

The good news is that many of the participantscaugid directly or indirectly that they have alredqeen working
to make their students aware of these topics; their goal is to empower the students regarding how to make
metabolically healthy choices and lifestyles, sashwhat to eat, and educating students on how iimpacts
obesity and the type of microbes that grow in hurhadies. Our understanding of our microbiome (nbigb
communities) can widen our knowledge of diseasiaenced by these microbial communities living desiour
bodies such inflammatory bowel diseases, Parkissand even to the prevalence of depression ansnauti/e
can also understand the effects of drugs on oualmoét activities such as the work of cancer droigantibiotics
(e.g.,Perlmutter and Loberg, 2015; Gallagher, 2018).

But the questions remains: Can requiring fieldkmdwledge as part of a general education mandatd, as
Health and Nutrition and/or Microbiology signifidiynreduce or eliminate the bad eating and lifestyhbits of
the population? Is "requiring" academic fields test approach to this matter? Or is the problered by
advertising and popular culture, and thus needbetadackled in a different way? Or is it driven the
shortsightedness of some of our policy and decisiakers who are entrusted with the overall healtbus
nation and the wellbeing of its citizens?

All the participants do agree the problem is amerione and worth addressing, but are not suregifiring
academic courses would be a good way to combaptbidem. A few of them suggested the solutionhnlge
in redesigning existing courses and content, mmogoirtantly by adding topics that are relevant agdicant
to the students well-being and health. This wodd/aluable additions to existing curriculum.

The crucial aim for this paper is the realization that we need to look seriously at the educational community;
always looking at paradigm shifts in our globalisbcof humankind, one must realize that perhapsation
needs to be looked at much more closely in thesdemotimes. Educatiois the critically needed tool for
empowering students. It can help them attain timwedge of their own human development, healthiandr
microbiomes. This knowledge is needed to preparestuglents to become global citizens that can nhyt think
critically about the world, but also lead a heallifgstyle. Peter Salovey (2018), from Yale Unsigy, recently
argued, “knowledge is power, but only if individsiare able to analyze and compare information ag#ieir
personal beliefs, are willing to champion data-dnivdecision making over ideology, and have acceasaealth
of research findings to inform policy discussiomsl alecisions”(p. 11). Even though there are maepte
completing k-12 education than college educati®our higher education, through colleges and usities, in a
better place than our K-12 system to champion erateasuch as this? Let the dialogue start to tiredsuitable
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knowledge and the better approach to educate theefgeneration of the global citizens about imgarhealth
guestions. Students need to learn how to stop @ialiefore it starts, to prevent obesity and awogdentary
lifestyle which are the biggest risk factor for loides. They need to learn the importance of oul fatake on
some health issues and the interaction of food satime drugs. Why we should avoid, for examplepegjrait

and grapefruit juice if we are taking certain statfor high cholesterol, why we should avoid toochgalcium

if we are taking certain heart medicines or why sheuld avoid fish oil supplements if we are takivigod

thinner. To learn why it is not the amount of caerwe consume, but the type and quality of ther@s that
really matter, or just simply counting calories asudting down on what we eat is not enough (e.g@heRrts,

2018). These were a few of many important metalpliestions that impact our health and future.

The human microbial communities which are acquatdirth can be influenced by many things includiiife
style, genetic traits, medical history and diethapits. Factors such as these, collectively orviddally, can
largely impact one’s own energy metabolism, indid behavior and overall health. Learning abod th
microbial communities in the human body, and tHe tbey play in sustaining life and living, can &ehieved
by learning and understanding. All in all, the ongant point here is to never lose sight of howc@luthese
microscopic entities are to the world we as huntiaesin. They were here long before we were, areddafinite
effectors in humankind’s continued existence.

In concluding this paper, we feel that there ishaps one larger issue at stake here with the dducat our
citizenry in the domains of nutrition and microligy. These concepts need to be fully looked at and
understood, for they may be the harbingers of lognproblems in many countries. As we discussethén
Introduction of this paper, health issues are dyeelated to key concepts found in microbiologydanutrition
courses. Inthe United States we are clearlyawmailing ourselves to practices that lead to owraN health and
welfare. The dialogue needs to start now. Withiat tdiscourse, educators and instructors in alht@s can
share what is working in their respective educaiaystems to support their respective citizeririgheir health
and welfare specifically. This is probably the mitite need for a paper such as this--- to stanifwmissions, to
propel new ideas and paradigm shifts, especiallyvassee the truly decline in aspect of the heaftlow
American citizenry. A discussion with educatorsaither countries about the importance of educatieir t
populations in regards to nutrition and microbidbad) concepts is a good beginning. Knowledge is groand
elicits change. Thus, we offer this paper as titgator for a change and a forward propulsiontfer good of
humankind; as we open our eyes to other countries and see differences andasties in the education of
healthy life style choices, we make a stronger a@lafiizenry that is well, in spirit and body.
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Appendixes:

Appendix 1: General Education

The term general education refers to a componerdanofindergraduate liberal-arts and sciences educati
designed to provide a broadening and a foundatibasé for the more focused, typically higher-lesalirses
known as the major within a Bachelor of Arts orestcies program as well as knowledge and skillsribaecing
personal life and living. The design aspect ofggaheducation includes required selection of cesifsom four
primary higher education areas: humanities, sad@nces, natural sciences, and math. In addivatten and
oral communication are commonly part of the requiats that may also be subject to state higheratituc
board specificationsPrescription of specific courses, however, is not the basis of the general education design;
rather, students are free to choose elective cewvthin the required categories.

By teaching essential skills, such as critical kivig, and academic skills such as writing and neteageneral
education prepares students for more focused sttidyvanced levels. By providing insight into adxfer
range of disciplines, along with their methods @ssumptions, general education also prepares s$sutten
pursue their major studies in a broader educationatext. And finally, general education providgadents
with skills and competencies designed to serve theth beyond graduation, establishing them as lbfey
learners and informed citizens. General educatis dained additional and new value of (the neejlrfew
kindsof knowledge which assumed greater importanaecent times when the health of the Americanlipub
has been degraded by poor diet, lack of exerotskeraary lifestyles etc. Along with promoting slctowledge
in the curriculum, the inclusion of "gym" coursesw{mming, volleyball, tennis, gymnastics, etc.) the
spectrum of requirements is desirable.
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Appendix 2: Understanding Diabetes

Understanding Diabetes

Prediabetes

Type 1 Diabetes

Type 2 Diabeteq

1 | Risk Factors

» Sedentary lifestyle
* Obesity

« Large waist size
* Poor diet

* Age

« Family history

Not entirely clear, but
genetically is a major risk
factor.

Type 1 diabetes is
commonly diagnosed in
children

Same as prediabetes

2 | Symptoms

No obvious symptoms

e Increased hunger
* Increased thirst

* Frequent urination
» Fatigue

* Weight loss

e Blurred vision

* Mood changes

 Largely the same as
with type 1 diabetes

» Slow-healing sores

» Darkened skin on
some areas of the
body

3 | Treatments

* Lose weight
« Eat more fruits,

vegetables and whole
grains

« Engage in 150 minute

moderate aerobic
exercise per week

* Insulin therapy

 Patient may need to chec
blood sugar levels
multiple times a day.

5e Low-fat, high-fiber diet;
monitor carbs

» Exercise

» Improve your diet

ke Lose weight

» Exercise

» Monitor your blood
sugar

* Insulin (for some)

Source: The Mayo Clinic, the American Diabetes gissimn (Budd, 2018, p. 30)
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