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ABSTRACT

Enrollment in vocational studies is declining, as is the health status of youth
(ages 2-17) in the United States. Increased technology and social media use has led
to a surplus of health and nutrition misinformation, often targeted at youth. High-
school nutrition education is typically integrated into the vocational field of Family
and Consumer Sciences (FCS). Educators report a desire to implement nutrition
interventions but lack the necessary self-efficacy. Because attitudes and behaviors of
nutrition educators directly influence their students, educators need rigorous,
experiential training to engage students in research-based nutrition education.

Educators: A curriculum (Nutrition Nuggets) was developed using
Experiential Learning Theory (ELT). Hybrid training was offered to Iowa FCS
educators for professional development (PD). Upon completing training, educators
could implement the lessons for additional PD credit. To evaluate this training,
educators completed surveys [pre-/post-training (n=24)]; post-implementation
(n=10], which addressed nutrition self-efficacy, cooking attitudes and skills, eating
competence, and nutrition-related perceptions.

Students: To evaluate the impact of Nutrition Nuggets on students, students
in classrooms of educators implementing the lessons completed surveys similar to
educators [pre-/post-participation (n=111)], with the addition of items regarding
parental and peer support for healthy eating, and healthy-eating self-efficacy.

Educators: Significant improvement in contextual skills was observed for the
training group (p=0.04). Cooking attitudes and all five eating competence scores

significantly improved for the implementation group (p<0.05). Change scores for
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overall eating competence, eating attitudes, food acceptance and contextual skills
were significantly greater post-implementation (p<0.05), indicating implementation
(ELT) provided greater impact than training alone.

Students: No significant changes in outcome measures were observed from
pre- to post-participation. Greater healthy-eating efficacy was observed in subjects
with greater eating competence (p<0.05) and internal regulation (p<0.05). A
consistent decrease in all five eating competence scores was observed post-
participation for minority subjects. Topic opinions regarding safety of genetically
modified foods (p<0.01), healthiness of organic foods (p=0.10), knowledge of food
safety principles (p=0.01), and knowledge of types and sources of fats (p<0.01)

improved post-participation.

Educators: ELT should be used as a model for PD programming.

Students: Nutrition education interventions need to be culturally sensitive.



CHAPTER 1: INTRODUCTION

Background

Nearly one-third of youth (ages 2-19 years) in the United States are obese.
(BMI>95th percentile)(Centers for Disease Control and Prevention, 2017b; National
Center for Health Statistics, 2017a) Moreover, nearly one-third of overweight
(BMI>85t percentile) and obese youth have metabolic syndrome, (Aguilar, Bhuket,
Torres, Liu, & Wong, 2015) which increases their risk for other comorbidities later
in life. (Tryggestad & Willi, 2015) Many nutrition and health interventions take
place in schools, where youth spend most of their time. (Bureau of Labor Statistics,
2016) Both of these facts are important, as research indicates habits formed during
early years are maintained throughout life. (Nicklaus & Remy, 2013)

Nutrition education is typically delivered in the FCS classroom, which covers
topics directly related to daily living such as personal and family finance, cooking
and sewing, parenting, conflict management, and other 21st century skills. (Nickols
et al., 2009) Subject-matter is delivered in a tactile manner, thus increasing student
engagement and information retention, as well as lending itself for use of
Experiential Learning Theory (ELT). Additionally, experiential learning, or active
learning, activities have been shown to increase retention of students in science,
technology, engineering and math (STEM) fields of study. (Scogin, Kruger, Jekkals, &
Steinfeldt, 2017) STEM education often dovetails with vocational studies, and has
also experienced declining enrollment. (Couch & Alexander, 2009; Lowell, Salzman,

Bernstein, & Henderson, 2009; Rev, 2015)



Educators in the state of lowa are required to earn six credits of professional
development (PD) or continuing education every five years to maintain their
licensure. PD opportunities are offered by geographic region across the state and
vary greatly by topic and delivery method. (lowa Area Education Agencies, 20174,
2017e) Unfortunately, an exceptionally small percentage of available PD
opportunities are related to “health and physical education”, which may or may not
include nutrition education. (Iowa Area Education Agencies, 2017d) This is
concerning for FCS and other nutrition educators. Furthermore, nutrition educators
have reported they are interested in implementing nutrition interventions within
their classrooms, but lack the skills or materials. (Sharma et al., 2013) There is a
need for improved training and implementation materials for nutrition educators.
Adequately preparing these educators to address the health-related topics and

concerns of today’s youth is critical to addressing their health status.

Objectives, Purpose and Specific Aims

Objectives: The goal of this project is to develop an experiential-learning-
based nutrition education curriculum, to train FCS educators on the curriculum, to
implement the curriculum in high-school FCS classrooms and to evaluate the impact
of the curriculum on educators and their students. The curriculum will be topic-
based using ELT. The efficacy of the curriculum will be examined utilizing
instructor and student feedback including nutrition self-efficacy, cooking
skills and attitudes, eating competence, eating attitudes, food acceptance,

internal regulation, contextual skills, healthy eating efficacy, peer and



parental support for health eating behaviors, and knowledge and perceptions

of current hot topics in nutrition.

Purpose: The proposed research will provide nutrition and health educators
with relevant, topic-based training, enabling them to increase enrollment in
vocational studies as well as prepare their students to enter into the field of food
science and human nutrition. This research will also provide students with active,
hands-on learning and synthesis activities enabling them to engage with the

material, encouraging retention and sustained behavior change.

Specific Aim for Educators: develop a hybrid, experiential-learning
curriculum using research-based scientific research related to popular public health
topics to be used as a professional development training opportunity and

subsequent teaching material. We hypothesize that participation will increase

knowledge of nutrition and health information, improve self-efficacy in making
health-related decisions and behaviors, and increase eating competence (specifically

contextual skills).

Specific Aim for Students: provide and evaluate the impact of a research-
based, experiential nutrition education curriculum on junior-high and high-school

students. We hypothesize participation will increase knowledge of and interest in

current hot topics in nutrition, and encourage behavior change through increased

healthy eating self-efficacy, eating competence, and contextual skills.



Thesis Organization
This thesis will first discuss, in detail, a review of literature regarding the
current health status of youth, nutrition education and interventions in schools,
continuing education and professional development for educators, and evaluating
instructional strategies. Following this review is a description of methods employed
throughout the two individual projects, which are presented in the subsequent two
manuscripts. Final conclusions are then discussed, followed by a comprehensive list

of references. Lastly, the thesis will close with detailed appendices.



CHAPTER 2: REVIEW OF LITERATURE
Current State of Youth

Health Status

For the first time, the current generation (“generation Y” or “the millennials”)
has been predicted to live shorter lives than their parents’ previous generation
(“generation X” or “the baby boomers”) (Fontaine, 2003; Olshansky et al., 2005; U.S.
Department of Health and Human Services, 2001). In the United States
approximately 21% of youth, ages 12-19, are obese; a number projected to increase
about 2% each year (Centers for Disease Control and Prevention, 2017b; National
Center for Health Statistics, 2017a). The literature related to health outcomes and
deleterious effects of obesity across all ages is extensive. For instance, it has
consistently been shown that habits formed during adolescence extend into
adulthood. (Nicklaus & Remy, 2013) Unhealthy eating habits and behaviors
developed during adolescence result in conditions such as obesity and metabolic
syndrome, leading to secondary medical conditions and medical expenditures.
(Shrestha et al., 2017a) In adults, obesity has been consistently shown to increase
risk for developing many secondary conditions, such as hypertension and
dyslipidemia, which are components of metabolic syndrome. Metabolic syndrome is
diagnosed by the presence of three or more metabolic risk factors, including
abdominal obesity, elevated triglycerides, low high-density lipoprotein (HDL) levels,
high blood pressure, and elevated fasting blood glucose. (Johnson et al.,, 2009) The
presence of metabolic syndrome increases risk for morbid diseases such as such as

heart disease, stroke, diabetes, kidney disease and others. (Aguilar et al., 2015) This



is of concern as heart disease remains the leading cause of death for both male and
female adults of all races. (National Center for Health Statistics, 2017a)

It has been estimated over 30% of overweight and obese youth have
metabolic syndrome. (Aguilar et al., 2015; De Ferranti et al., 2004) Prevalence of
metabolic syndrome continues to increase for all ages in the United States. (Aguilar
et al, 2015) Subsequently, the number of new cases of diabetes keeps increasing as
well.(Venkat Narayan, 2016; Viner, White, & Christie, 2017) The exact number of
cases of youth with diabetes (under 18 years of age) is unclear as most individuals
are undiagnosed. However, the Centers for Disease Control and Prevention (CDC)
released the 2017 National Diabetes Statistics Report, which estimates 132,000
individuals under 18 years of age have been diagnosed with diabetes. This accounts
for 0.18% of the U.S. population under 18 years of age. (Centers for Disease Control
and Prevention, 2017a)

As prevalence of obesity, metabolic syndrome and diabetes increases, so will
the progression of subsequent secondary conditions. Affected youth will likely face
microvascular complications such as retinopathy, nephropathy and neuropathy as
well as macrovascular complications such as coronary artery disease. (Linder,
Fradkin, & Rodgers, 2013) Complications from obesity, metabolic syndrome and
diabetes progress more rapidly in youth than adults, as well as increase in severity,
resulting in longer duration of disease management and higher healthcare costs.
(Shrestha et al., 2017b; Tryggestad & Willi, 2015) This is largely due to the
developmental changes that occur during puberty and into young adulthood, such

as changes in blood lipid profiles, (Moran et al., 2008) transient changes in insulin



sensitivity and other metabolic hormone concentrations, (Hannon, Janosky, &
Arslanian, 2006; Linder et al., 2013) and lifestyle changes. (Weiss, Bremer, & Lustig,
2013) To examine and monitor treatment opportunities for youth with T2DM, the
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) funded
the Treatment Options for type 2 Diabetes in Adolescents and Youth (TODAY) study.
Findings from the TODAY study, suggest youth at risk for developing diabetes will
develop microvascular and cardiovascular diseases within the next one to two
decades, presenting a major public health issue. (Diabetes In Control, n.d.)

The literature on the positive relationship between a healthy and active
lifestyle and positive health outcomes is unanimous and substantial. A few of these
outcomes include improved academic performance, mental health, emotional
development, and development of interpersonal skills. (Ramstetter, Murray, &
Garner, 2010; Roberts, Freed, & McCarthy, 2010; W. Strong, Rm, Blimkie, &
Dishman, 2005) Similarly, there are extensive data regarding the relationship
between poor diet/inactive lifestyle and poor health outcomes, such as T2DM,
cardiovascular disease, renal disease and hypertension. (Dietary Guidelines
Advisory Committee, 2015; International Food Information Council Foundation,
2015; Mark & Janssen, 2008; National Center for Health Statistics, 2017b;
Ramstetter et al.,, 2010; Roberts et al., 2010; W. Strong et al., 2005; Viner et al., 2017)
An overall conclusion is youth weight gain is inversely correlated with physical
activity. (Fakhouri et al., 2014) For example, Roberts and others estimated nearly
two-thirds of youth do not participate in physical activity outside of school hours;

this was associated with higher body mass index (BMI) and poorer test scores.



(Roberts et al,, 2010) The prevalence of physical inactivity is a serious issue;
however this is an opportunity to introduce nutrition and healthy lifestyles
education through provision of physically active lessons to increase awareness of
the impact of physical activity on health while simultaneously increasing physical
activity. (Eriksson, Kajantie, Lampl, & Osmond, 2015; Mark & Janssen, 2008; U.S.
Department of Health and Human Services, 2001) While research indicates
knowledge alone does not predict behavior change, (Brug, 2009; Brug, Oenema, &
Ferreira, 2005; Ortega, Ruiz, & Sjostrom, 2007) experiential or active-learning
activities may be effective in increasing physical activity outcomes. (Edwards &
Edwards, 2015; Norris, Shelton, Dunsmuir, Duke-Williams, & Stamatakis, 2015)

In 2008, the Department of Health and Human Services (DHHS) released the
first Physical Activity Guidelines. These guidelines suggest youth should participate
in 60 minutes or more of physical activity. This physical activity should be
moderate- to vigorous-intensity and include muscle-strengthening and bone-
strengthening activity at least three days per week. (U.S. Department of Health and
Human Services, 2008) Using data from the Youth Risk Behavior Surveillance
system (YRBS), the National Center for Health Statistics (NCHS) reported 73% of
students are not active for at least 60 minutes per day. (Centers for Disease Control
and Prevention, 2015; Kann et al., 2016; National Center for Health Statistics,
2017b) Similarly, in June 2017, The Bureau of Labor Statistics reported in their
Annual Time Use Survey that youth participate in only 20 minutes per day of
recreational sports or exercise. (Bureau of Labor Statistics, 2016) This is

troublesome as it is substantially lower than the Physical Activity Guidelines.



In addition to sub-optimal physical activity, studies have shown that despite
the slight, but steady, increase in healthy eating index (HEI) scores and overall
health status and over the last two decades, these parameters continue to remain
well below the target. Despite improvements resulting from nutrition assistance
programs [i.e., National School Breakfast and Lunch Programs, Supplemental
Nutrition Assistance Program (SNAP) and SNAP-Education, etc.], HEI scores remain
even lower for vulnerable populations. (Gu & Tucker, 2017)

One of many important factors affecting dietary and lifestyle behaviors is the
increase in dependency on technology; an issue that has been growing in severity
for decades. (Roberts et al., 2010) Technology use and screen time can negatively
impact health without changing physical activity. By increasing screen time,
participants may have spent more time being sedentary, but this does not
necessarily cause a decrease in time participating in routine physical activities.
(Mark & Janssen, 2008) This led researchers to conclude increased technology use
affects health in two ways: 1) increased dietary intake via mindless eating of snacks
and/or consumption of sugar-sweetened beverages, (Mark & Janssen, 2008; Vilaro,
Barnett, Watson, Merten, & Mathews, 2017) and 2) increased sedentary time
promoting weight gain and risk of developing metabolic syndrome. Other research
suggests technology use may not impact physical activity, rather physical activity
might influence technology use, time spent partaking in sedentary behaviors, and
ultimately weight gain. (Santaliestra-Pasias et al., 2012) These conclusions have

created a dichotomous view for developing youth behavior interventions.
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The mechanism by which technology and physical activity are related is still
unclear, as well as how changes in physical activity affect sedentary time and weight
gain, or vice versa. However, most researchers agree that physical activity behaviors
extend from childhood into adulthood, (Telama et al., 2005, 2014; U.S. Department
of Health and Human Services, 2001) physical activity decreases with age, (Bradley,
Houts, Mcritchie, & Brien, 2008) decreased physical activity is a risk factor for many
serious health conditions, (Speakman & Selman, 2003; W. B. Strong et al., 2005) and
finally these risks are highest for youth. (Marshall, Biddle, Gorely, Cameron, &
Murdey, 2004; U.S. Department of Health and Human Services, 2001) In fact, the
severity of physical inactivity has increased so much over the last several decades
that in the 1996 Report of the Surgeon General, physical inactivity was declared as a
major public health concern as it increases “the national burden of unnecessary
illness and premature death”. (United States Department of Health and Human
Services, 1996) In 2001, this was reiterated in the Surgeon General’s Call to Action
to Prevent and Decrease Overweight and Obesity. (U.S. Department of Health and

Human Services, 2001, 2002)

Current Interventions

Whether separately or in some combination, nutrition education
interventions primarily focus on two areas: diet and lifestyle. Despite various
significant findings, it is generally accepted that regardless of knowledge of proper
diet or lifestyle behaviors, knowledge does not necessarily predicate compliance.

People know what they should eat and that they should be participating in regular
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physical activity. There is a lapse in application of knowledge, which is a major
concern for educators of all disciplines, particularly those in healthcare. Barriers to
behavior change are numerous and complex, such as income status, food availability
and accessibility, food preparation knowledge and skills, culture and tradition and
other socio-ecological factors. As the population increases, and chronic disease
along with it, practitioners and educators need to address these barriers in order to

bridge the gap between knowing and doing.

Healthy lifestyles education

Health-education interventions are typically either behavior-based or focus
on enhancing different levels and types of literacy.(Dudley, Cotton, & Peralta, 2015)
For example, ELT is a process of learning incorporating both concrete and reflective
(subjective and objective) experiences to facilitate learning and behavior change in a
manner that promotes life-long learning ability and adaptability to changes in those
experiences and reflections (Kolb, 1984). The intent of this methodology is to enable
learners to develop skills and abilities they will continue to cultivate throughout
their lives. A few of these skills include critical thinking, problem solving, team
work, assessing credibility of information, leadership and time management, all of
which can be incorporated into a nutrition education curriculum.

Health education to prevent less than desirable dietary patterns and
inadequate physical activity were among the objectives set forth in the Healthy
People 2020 report to increase educational and community-based programs.

Unfortunately, 19% of the 90 measurable objectives for increasing educational
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programs have been ranked as “getting worse” and another 18% as “little or no
change”. (Healthy People 2020, 2017) A few of these objectives include providing
health education: in all priority areas; to prevent unhealthy dietary patterns; to
prevent inadequate physical activity; on hand hygiene; on the need for health
screenings and checkups; to address skills in advocating for health and health-
enhancing behaviors; to address skills in accessing health-promoting products and
services; and to address skills in goal-setting to enhance health.

Due to the expansive growth and integration of digital media, the use of
technology in educational practices is gaining interest. This is referred to as mobile
learning, whereby learners use mobile devices, such as laptops, tablets and
smartphones, to access digital content. Instead of resisting dependency on
technology, utilizing it to optimize participation and retention in educational
interventions appears to be an ideal strategy. This is a particularly attractive
approach for reaching youth, as they are the most dependent on technology and

digital media. (Madden, Lenhart, & Cortesi, 2013)

Health Literacy

Literacy is the ability to read and write, as well as think critically and apply
information. (Merriam-Webster, 2018) Literacy related to health information is
called ‘health literacy’, and is further defined as the degree to which individuals can
gather, interpret and apply information when making health-related decisions.
(Office of Disease Prevention and Health Promotion, 2008) The ability to read, write,

and interpret health and science information accessed through digital media is
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referred to as eHealth literacy. (Norman & Skinner, 2006b, 2006a) Adequate eHealth
literacy has become increasingly necessary since the early 2000’s when internet
users began to turn to the web as their primary search method for health
information. (Borzekowski & Rickert, 2001; Kim & Syn, 2014; Skopelja et al., 2017)
The evolution of technology into a critical component of lifestyle has caused eHealth
literacy to gain attention and popularity. (Kim & Syn, 2014) However, there is a
divide between what is available and accessible, and what is understandable and
usable. (Norman & Skinner, 2006b) Thus, whether or not technology can be
successfully leveraged in a health-related educational setting was a primary tenet
for this research.

Research has shown youth possess relatively low levels of health literacy,
both on- and offline. Not only are they unable to locate accurate, rudimentary health
information, they are inept at interpreting and applying it. These studies have
shown low levels of health literacy are linked to negative health outcomes, (Baker,
2007; Skopelja et al.,, 2017; Vamos & Schlueter, 2016) while higher literacy can
improve health outcomes later in life. (Heuberger & Ivanitskaya, 2011) Despite their
eagerness to advance their independence, youth are ill-equipped to make informed
health-related decisions. Misinformed youth become misinformed adults. It is
imperative to not only improve overall health literacy in youth, but to acclimate
them to the shift towards eHealth by educating them on how to effectively use the
wealth of digital resources and information at their disposal.

During adolescence, youth mature and begin to take control of their own

decisions. The transition from adolescence into adulthood is a critical period
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whereby individuals begin to establish their own routines and opinions that extend
into adulthood. (Kim & Syn, 2014) Youth are vulnerable during this period as many
health-related risk behaviors, such as learning to drive, tobacco and alcohol use, are
experienced for the first time. Youth are also prone to impulsive behaviors and
easily influenced through peers, their environment, digital media and many other
factors. (Kim & Syn, 2014; Stanton, Green, & Fries, 2013) It is imperative that
technology be implemented in a manner conducive to promoting access to, and

interpretation of evidence-based information. (Long & Stevens, 2004)

Technology and Sources of Healthy Literacy

Americans report television as their main source of news, followed by
internet/online sources, which is likely due to the increase in utilization of and
familiarity with digital media. (“Americans Increasingly Turn to Specific Sources for
News | Gallup,” 2016) Digital media has become the primary method of
communication for Americans. Texting, smartphones, computers, and overall usage
is inversely related to age. (Newport, 2014) The advantages of seeking information
via digital media include the speed, ease of access, cost, breadth of accessible
material and the sense of anonymity, to name a few. It is easier and faster to
independently search online for information than it is to speak face-to-face. The
main disadvantages of digital media are the same as the advantages. (Ayoob, Duyff,
& Quagliani, 2002) Utilization of the internet via digital media makes
communication and content overly accessible, creating a formidable vector for

misinformation. (Heuberger & Ivanitskaya, 2011; Kim & Syn, 2014; Tubaishat &
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Habiballah, 2016) The digital interface provides any person the ability to claim
“expertise” without having to interact face-to-face or substantiate their credentials.
Consequently, misinformation propagates quickly and is very difficult to eradicate.

The amount of false and misleading information on the internet is vast and
prevents consumers from developing adequate eHealth literacy, especially
youth.(Kim & Syn, 2014; Skopelja et al., 2017) Developing health and eHealth
literacy is quite challenging, especially when publishers encourage their writers to
be bold and openly admit the material they publish is often inaccurate. One such
publisher went on to say what they publish will often be wrong, but they aren’t paid
to be accurate or reserved; consumers must decide whether to repute for
themselves, and if they didn’t like it they wouldn’t buy it. (Murphy, 2015) This
cavalier style of reporting is nearly impossible for educators to overcome.

Another confounding factor is the tendency for scientific findings to oscillate
between conclusions. For example, the recently accepted understanding that dietary
cholesterol does not affect blood cholesterol. This disjointed influx of information
requires consumers to piece it all together. While a scientist understands
conclusions can be based only on the current body of knowledge, and no discoveries
are concrete, the layperson may not understand the complexity or dynamism of
attempting to form such conclusions. Therefore, the primary source of
misinformation is arguably scientific jargon, which is incomprehensible for those
outside the specific discipline. (Rowe & Alexander, 2013)

This sort of misinformation, or rather misunderstanding, is largely

unavoidable. Yet, it creates distrust of experts. Regardless of the cause,
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misinformation delivers grave consequences particularly concerning nutrition,
health and wellness. Nutritional science is always changing as new discoveries are
made, which oftentimes makes scientific advancement seem irresolute. To uphold
the integrity of all sciences and to maintain trust with the lay population, it is the
duty of scientists to make sure their accounts are appropriately expressed, recorded

and interpreted.

Health and Nutrition Education in Schools

In the U.S,, educators must adhere to both national and state education
standards for their discipline. The federal government has little control over
education as outlined in the Tenth Amendment, which reserves powers to the
individual states. Thus, the majority of education policy is determined at the state
and local level. (U.S. Department of Education, n.d.) In lowa, FCS educators follow
the National FCS Standards set forth by the National Association of State
Administrators of Family and Consumer Sciences (NASAFACS); (National
Association of State Administrators of Family and Consumer Sciences, 2018) and the
Health Literacy standards, (Kay, Skills, Framework, & Learning, 2007) which are a
subset of the 21st Century Skills Standards in the lowa Core, (Iowa Department of
Education, n.d.) set forth by the lowa Department of Education.

There are 16 Areas of Study outlined in the NASAFACS National Standards.
(National Association of State Administrators of Family and Consumer Sciences,
2018) Of these 16, this paper addresses three major Areas of Study and one minor

Area of Study. The relevant major Areas of Study for this paper include: Food
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Production and Services; Food Science, Dietetics and Nutrition; and Nutrition and
Wellness. The minor relevant Area of Study is Consumer Services. Each of these
Areas of Study is comprised of distinct components: 1) comprehensive standards; 2)
content standards; 3) competencies; and 4) process questions. A detailed list of
components, including standards addressed in this paper, appear in APPENDIX B.

The National Standards indicate the standards are outcomes, thus items or
abilities expected to be completed or achieved upon completion of the program or
curriculum/a. At the local or state level, curriculum should be created to assess
student achievement of these standards/outcomes. Additionally, the National
Standards are organized by Areas of Study, not by courses or sequences. Therefore,
educators should combine content from multiple Areas of Study when developing
curriculum to incorporate elements from other relevant pathways. (National
Association of State Administrators of Family and Consumer Sciences, 2018)

The comprehensive standard for the Nutrition and Wellness National
Standard (2018) is “demonstrate nutrition and wellness practices that enhance
individual and family well-being”. To achieve this, there are five content standards:

1. Analyze factors that influence nutrition and wellness practices across the

lifespan

2. Examine the nutritional needs of individuals and families in relation to

health and wellness across the life span

3. Demonstrate ability to acquire, handle and use foods to meet nutrition

and wellness needs of individuals and families across the life span
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4. Evaluate factors that affect food safety from production through

consumption

5. Evaluate the influence of science and technology on food, nutrition and

wellness
[t is noteworthy that each of the content standards begin with verbs indicating high-
order cognition. Typically, each content standard has four to five competencies
consisting of lower-order thinking verbs, such as apply, describe and explain.

A key aspect of the NASAFACS National Standards is the Process Framework.
The Process Framework enables educators to develop curricula in an organized,
standardized matter. For example, Process Questions help define the framework by
offering students an additional opportunity to engage with the material and reflect
on content and experiences with the curriculum. Each of the Areas of Study has
Process Questions addressing four domains: thinking, communication, leadership
and management. An example of a “thinking” process question for the Nutrition and
Wellness Area of Study is “What impact does social influence have on food choices?”
A complete list of the process questions can be found in APPENDIX C.

The Iowa Core (Iowa Department of Education, n.d.) standards are similar to
the NASAFACS National Standards as both are outcome-based. The lowa Core
standards are grouped by subject, such as mathematics, science, social studies,
health education, etc. Within each subject, the lowa Core standards are further
divided by grade level: K-5, 6-8, and 9-12. Topics related specifically to nutrition and
health are under the category of Health Literacy, which is in the larger topic of 21st

Century Skills. (Kay et al., 2007)
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Similar to the NASAFACS National Standards, the lowa Core Health Literacy
Standards are comprised of a collection of “essential concepts and/or skills”, each of
which is comprised of two sub-standards and further competencies for achieving
the sub-standards. An example of the essential concepts and/or skills for Health
Literacy for grades 9-12 are listed below. An example of a sub-standard and
competencies are shown for the third essential competency/skill:

1. Apply critical literacy/thinking skills related to personal, family and

community wellness

2. Use media literacy skills to analyze media and other influences to

effectively manage health risk situations and advocate for self and others

3. Demonstrate behaviors that foster healthy, active lifestyles for

individuals and the benefit of society
a. Achieve and maintain health-enhancing level of physical activity
i. Assess and monitor current physical health to meet fitness
goals
ii. Engage in activities to maintain appropriate levels of
cardiovascular endurance, muscular, strength/flexibility
and body composition

A complete list of the lowa Core Health Literacy Standards appears in APPENDIX D.

Continuing Education/Professional Development
Iowa’s Area Education Agencies (AEAs) provide various services for schools

across the state to improve all aspects of the learning process and environment for
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students. For example, lowa’s AEAs may provide behavior consultants or
occupational therapists for school requiring help with behavioral or physical
classroom management. lowa’s AEAs also provide opportunities for continuing
education, leadership training and professional development. (lowa Area Education
Agencies, 2017a) There are nine AEAs spanning the state of [owa, as seen in Figure

1. (Iowa Department of Education, 2017)
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Figure 1: lowa’s Area Education Agency regions (lowa Department of Education, 2017)

Continuing education, PD and licensure opportunities for lowa educators are
offered through each individual AEA. Many programs are available via the AEA
Professional Development (PD) Online catalog, which provides information for PD
opportunities within each AEA as well as opportunities available online. Educators
are required to attend/register for PD within their AEA; however, if the opportunity

is available online, educators can register outside their AEA depending on the
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opportunity. During the 2017-2018 school year, individual AEA programs were fully
aggregated into a statewide system in order to increase availability and accessibility.
(Iowa Area Education Agencies, 2017c)

A recent search of online PD opportunities offered through the AEA PD
Online catalog for the 2017-2018 school year was conducted. For the August-
December 2017 semester there were zero opportunities available for
career/technical/vocational or nutrition/health education out of 184 total
opportunities. (Litchfield, unpublished, 2017) In December 2017, the AEA PD Online
catalog offered 54 options for PD opportunities for the remainder of the spring
semester, January-May 2018, (Iowa Area Education Agencies, 2017b) and accounted
for 9% of the overall options offered in the state of lowa. A search for PD
opportunities specifically related to STEM, FCS, and/or health and nutrition offered
within the Heartland AEA (Dec 2017 through June 2018) was conducted. The search
returned minimal results, indicating educators in these areas are required to fulfill
their PD requirements through opportunities related to classroom management
rather than content area. These results are summarized in Figure 2 on the next page.
(Iowa Area Education Agencies, 2017d)

There are other options outside the AEA for STEM educators. In 2011, the
Iowa Governor’s STEM Advisory Council was established. Since then, substantial
resources have been allocated towards STEM promoting and improving STEM
education and PD resources for educators. (lowa Governer’s STEM Advisory
Council, 2017) For example, the University of lowa organized a PD program called

STEM Innovator for lowa educators. The Stem Innovator program promotes rigorous
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skill development in critical thinking, entrepreneurship, product/equipment
development, teamwork, etc. to equip educators with applied 215t century skills to
solve real-world problems. Projects developed through STEM innovators have

reached an estimated 27,000 students. (University of lowa, 2017)

Technology Integration |G 11
Instructional Strategies [ INNNNEIEIEGEGEGEGEGEN 12
Leadership NN 11
Science NG 7
Health and PE M 4
School Improvement [l 2
Communication Skills [Hll 2
Classroom Mgmt [l 2
CTE I 2
Nursing W 1
Math W 1
STEM 0

Athletic Coaching | 0

0 5 10 15 20 25 30 35 40 45

Figure 2: Professional development opportunities offered through the Heartland Area Education
Agency during the 2017-2018 school year

Experiential Learning Theory

There are a number of theories that describe processes or strategies to
positively influence education, cognitive development and behavior change. Some
of these include: Stages of Change (Prochaska, 1977), Experiential Learning (Kolb,
1974), and Social Learning Theory (Bandura, 1977). For each theory, the desired

goal was “learning” and behavior change. Discussing each of the theories in detail is
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beyond the scope of this paper; however, there is a commonality among behavioral
learning theories or models such as constructivism (Vygotsky, 1978), pragmatism
(James, Dewey and Pierce, 1870), the socio-ecological model of behavior change
(Bronfenbrenner, 1970) and the health belief model (1950). In each, there is an
emphasis on action, or hands-on activity and the effect of discovery on learning and
behavior change. The most pervasive and arguably the most successful theory,

experiential learning theory, presents a new perspective on learning including

discovery and observation, objectivity and subjectivity, nature and nurture.

Kolb (1984) presents ELT as a cycle of four phases: concrete experience

(CE), reflective observation (RO), abstract conceptualization (AC), and active

experimentation (AE) (see Figure 3). Learners first immerse themselves completely

and objectively in a new experience (CE). Second, learners step back from and
reflect on the experience, (RO) examining it from other viewpoints in addition to
their own. Next, learners then transform their experiences, observations and
inferences into a new iteration of the concrete experience, form logical conclusions
or develop understanding (AC). Finally, learners implement their conclusions, utilize
their enhanced awareness, and think critically in applicable situations to solve

problems (AE).
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Concrete
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Figure 3: Kolb’s Experiential Learning Theory (Kolb, 1984)

ELT suggests learning is not a thing to be acquired, but rather a process or
“action”. Learning is always changing through experience. As no two experiences are
the same, concepts that are “learned” such as thoughts, skills, knowledge, and
experiences, change. Kolb suggests “learning in this sense is an active, self-directed
process that can be applied not only in the group setting but in everyday life.”
Rather than achieving a fixed outcome, the learner will able to adjust their beliefs
and behaviors according to new experiences and learning situations. (Kolb, 1984)

Experiential approaches have been compared to the enhanced curricula
approach, cross-curricular approaches, parental involvement, contingent
reinforcement, literary abstraction, games-based, and web-based instructional

strategies. (Coker, Heiser, Taylor, & Book, 2017; Diker et al., 2013; Dudley et al,,
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2015; Parmer, Salisbury-Glennon, Shannon, & Struempler, 2009; Scogin et al., 2017)
Literature related to educational programming suggests experiential learning
principles are the most impactful, and result in more knowledge and positive
behavior change. The development of non-cognitive skills, such as communication,
problem solving, team-building, critical thinking, oral communication,
professionalism and work ethic are also developed through experiential learning.
These are skills that are not necessarily taught in a traditional classroom, but
cultivated during the process of learning, as described by ELT. These are skills rated
highly by employers, but also reported as lacking in new hires. (Scogin et al., 2017)
ELT is successful in learning situations requiring hands-on activities to
reinforce or emphasize concepts, such as science, engineering and cooking. Active
learning is akin to ELT in that it provides learners an opportunity to physically
engage with the learning material. For example, assessing dietary needs and intake;
making a budget; planning a menu around needs and budget; going to the grocery
store to purchase the items; and returning to the kitchen to prepare the meal. Active
learning requires critical thinking, problem solving, time and resource management,

and other 21st century skills highlighted in the FCS classroom.

FCS Classroom

Vocational studies are educational programs, preparing students for
employment as opposed to pursuing a bachelor’s or advanced degree. Vocational
studies are offered at the secondary and post-secondary level, and include subjects

such as agriculture; marketing and distribution; health; occupational home
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economics; trade and industry; and others. (US Department of Education, n.d.) In
1992, enrollment in vocational education programs was high; about 97% of high-
school students had taken at least one vocational course. (US Department of
Education, n.d.) Yet, the National Center for Education Statistics (NCES) reported
enrollment in vocational education in secondary schools had been declining.
Moreover, the number of students completing a sequence of vocational courses
declined even more severely. (US Department of Education, 2000) An increased
emphasis on academic coursework and economic changes may have precipitated
the decline, but the overall reason is unclear.

FCS, initially entitled home economics, is a vocational field of study that was
developed during the Progressive Era. This was a time of great change,
industrialization, urbanization and other considerable social transformations.
Periods of strife often produce growth as communities come together as a common
force for social change. As such, the field of home economics was formed. In 1979, it

was declared that the mission statement for home economics was:

“to enable families, both as individual units and generally as a social
institution, to build and maintain systems of action which lead (1) to
maturing in individual self-formation and (2) to enlightened, cooperative
participation in the critique and formulation of social goals and meals for

accomplishing them.” (Nickols et al., 2009)
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Core Concepts

. Basic Human 2. Individual Well-

Needs Being
. Family 4. Community
Strengths Vitality
Integrative Elements
. Human 2. Life Course
Ecosystems Development

Cross-Cutting Themes

. Capacity 2. Global
Building Interdependence
. Appropriate 4. Resource
Use of Development and
Technology Sustainability

Figure 4: Visual model of FCS body of knowledge (Nickols et al., 2009)

A task force developed the model (Figure 4) to demonstrate the integration of

the elements of the FCS body of knowledge. In the model, there are three categories

of concepts: core concepts, integrative elements and cross-cutting themes. (Nickols

et al,, 2009) This model drives development of FCS curriculum.

Topics covered in the FCS classroom continue to evolve as culture and

civilization advances. The field seeks to address values and issues of current and

future generations. For example, the FCS classroom today strongly emphasizes 21st

century skills; those needed to secure and maintain a successful career in the 21st

century. These skills include critical thinking, creativity and collaboration;

information, media and technology literacy; time management; leadership;

responsibility; and social and cross-cultural interaction, among others. (Pellegrino,

Hilton, & Learning, 2012) As culture becomes more digitally diverse, yet
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simultaneously more interconnected, individuals must excel in all forms of
communication, literacy and collaboration.

More specifically, common subjects in the FCS classroom include parenting,
conflict management, cooking and sewing, personal and family finance, and other
topics directly related to daily living. These topics are taught through a similar lens
as STEM classes. For instance, cooking in the FCS classroom goes beyond basic
procedure or following recipes; cooking classes emphasize health and nutrition,
science and economics. (American Association of Family and Consumer Sciences
(AAFCS), 2017)

The FCS classroom is diverse, both in student body and subject matter, thus
FCS educators must have a wide range of proficiencies to be effective. The NCES
(2000) reported approximately 47% of high-school vocational educators with a
bachelor’s degree, and 46% with an advanced degree. Educators teaching more than
one area were least likely to have higher education attainment; however, these
educators were more likely to have more experience out in the workforce previous
to becoming an educator. In some states, industry experience was more highly
regarded than educational achievement. The majority (94%) of FCS educators held
at least a bachelor’s degree, and over 37% had been teaching for more than 20
years. The NCES report also noted vocational educators are more likely to
participate in PD focused on in-depth study in their subject field, extension/adult
education courses, and curriculum integration committees, including methods of
teaching in their subject field and cooperative learning. Moreover, vocational

educators participating in field-specific PD reported these opportunities provided



29

new, relevant information causing them to seek more training and change some of
their teaching practices. The lack of content-specific PD and results of this research
further warrant the need for content-specific PD for vocational educators.

In regard to vocational studies, classroom information is typically specific to
vocational schools or post-secondary education (not high-school students taking
vocational education classes). There have been some studies in high-school age
groups or after-school programs, but in-class data is scarce. Unfortunately, even less
is known specifically about the current state of the FCS classroom, including

curriculum, learning outcomes, and assessment procedures.

Evaluating Nutrition Education Interventions

The goal of nutrition education interventions is to improve health outcomes
by modifying behaviors, including eating behaviors (regular meals, variety of foods,
portion control), physical activity, and cooking attitudes and skills. Self-awareness
and body image, self-efficacy, and health literacy are constructs, which moderate
health behaviors. Some outcomes of high-school nutrition education have been
measured, typically knowledge. (Dudley et al.,, 2015) However, information
regarding other outcomes such as self-efficacy, health literacy, mindful eating,
contextual skills and cooking attitudes is rather limited.

Most nutrition education interventions consist of a combination of lecture
and hands-on activities. These may also involve evaluation of effectiveness via pre-
and post-survey scores of nutrition knowledge and behaviors. Time points between

surveys vary greatly, but generally these studies are short-term (typically weeks or



30

months, but typically less than one year). Long-term evaluation is challenging;
however, long-term retention and impact is critical since behaviors established
during adolescence carry through to adulthood. While many interventions have
shown significant increases in nutrition knowledge or responses to self-efficacy
questions, (Dudley et al., 2015) long-term impact is unknown. Additionally,
researchers agree that knowledge does not translate directly to behavior change.
(Hamilton, Vayro, & Schwarzer, 2015; Neumark-Sztainer, Wall, Perry, & Story, 2003;
Norman & Skinner, 2006a, 2006b)

With this in mind, it is important to consider the impact of interventions on
skills and behaviors rather than self-reported knowledge and self-efficacy alone. Few

of these studies have been done which was a primary impetus for this research.

Nutrition Knowledge

Knowledge-based interventions assess outcomes such as increased
knowledge of healthy foods, identifying higher- and lower-fat foods, identifying
sugar-sweetened beverages, awareness of nutrition problems, food safety and food
preparation, identifying healthy and unhealthy eating behaviors, and nutrition
management skills. These outcomes have been typically measured via pre-
intervention and post-intervention surveys of participants (youth) and occasionally
parents and educators. These data are self-report and are therefore sometimes seen
as unreliable. Many researchers believe nutrition knowledge is not a good indicator

of behavior change, although improving knowledge is necessary for promoting
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Educator Post-Training/Implementation Survey

Below are statements about your eating. Think about each one, then choose the best

response for you.

| am relaxed about
eating.

| am comfortable
about eating
enough.

| have regular
meals.

| feel it is okay to
eat food that | like.

| experiment with
new food and learn
to like it.

If the situation
demands, | can
"make do" by
eating food | don't
much care for.

| eat a wide variety
of foods.

| am comfortable
with my enjoyment
of food and eating.

| trust myself to eat
enough for me.

| eat as much as |
am hungry for.

| tune in to food and

pay attention to
eating.

| make time to eat.

| eat until | feel
satisfied.

| enjoy food and
eating.

| consider what is
good for me when |
eat.

| plan for feeding
myself.

Always

O

@)

®)

o O O O O

©)

Often

O

@)

®)

© O O O O

®)

Sometimes

O

@)

O

© O O O O

O

Rarely

O

@)

O

© O O O O

O

Never

O

o O O O O

O
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Cooking Skills

Indicate the extent to which you feel confident about performing each of the following...

not at all not very extremely
confident  confident neutral confident  confident
ektonen, O O O O o
using basic cooking
techniques.
steaming. O O O @) @)
sautéing. @) @) O O O
stir-frying. O @) O @ O
grilling. O O O O O
poaching. O O O O O
baking. O @) @) O O
roasting. @) @) O O O
stewing. O @) O O O
preparing fresh or
frozen green O @) @) O O

vegetables.

preparing root

vegetables (eg, @) @) ®) ®) ®)

potatoes, beets,
sweet potatoes)

preparing fruit (eg
peaches, O O O O O

watermelon).

using herbs and

spices (eg, basil, @) @) O O O

thyme, cayenne
pepper).
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Nutrition Self-Efficacy

Think about each of the statements below and select the response that best represents
your level of comfort. | can manage to stick to healthful foods, ...

rather

very uncertain uncertain rather certain very certain
..evenif | need a
long time to
develop the o o o O
necessary routines.
...even if | have to
try several times O @) @) O

until it works.

...even if | have to

rethink my entire O @) @) O

way of nutrition.

...even if | do not
receive a great deal

of support from O O O O

others when
making my first
atempts

...even if | have to

make a detailed O O O O

plan.

Cooking Attitudes

Indicate the degree to which you agree or disagree with each statement...

strongly strongly
disagree disagree neutral agree agree
| do not like to cook
because it takes O O O O O
too much time.
Cooking is O O O O O
frustrating.
It is too much work O O O O O

to cook.

| find cooking tiring. O O O O O
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Topic Perceptions
Think about each of the statements below and select the response that best represents

your opinion.
strongly
disagree disagree agree strongly agree
| am interested in
learning more about
careers in food O O O O
science and human
nutrition.

| am familiar with
the four principles O O O O

of food safety.

GMOs (genetically

modified foods) are O @) @) O

safe to eat.

Sport drinks are O '®) '®) ®)

healthier than pop.

Energy drinks can

help me perform O ®) ®) '®)

better mentally and
physically.

My food choices
are not influenced O @) @) O

by marketing.

Organic food is O ®) ®) ®)

healthier.

All fat is unhealthy. O O O O

| am able to identify

the different kinds o O O O

of fatand their food
sources.

Athletes need to
take protein O @) @) O

supplements.

All sources of

protein have the O O O O
same quality.

| am able to choose

healthier snack O O O O
options.

| will be able to use

the new Nutrition

Facts label to make o O O O
decide what | will

eat.
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APPENDIX J: RURAL URBAN CONTINUUM CODES

Rural Urban Continuum Codes

Code Description
1 Counties in metro areas of 1 million+ population
Counties in metro areas of 250,000 to 1 million population
Counties in metro areas of fewer than 250,000 population
Urban population of 20,000+, adjacent to a metro area
Urban population of 20,000+, not adjacent to a metro area
Urban population of 2,500 to 19,999, adjacent to metro area
Urban population of 2,500 to 19,999, not adjacent to a metro area
Completely rural or <2,500 urban population, adjacent to metro
area
Completely rural or <2,500 urban population, not adjacent to

9
metro area
______________________________________________________________________________________________|

*Metro was referred to as “Urban” and Non-Metro as “Rural” for the purposes of
this research

Metro*

Non-
Metro*

0 NOoOuLbhslWwN




