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Abstract
Improving Food Security Through Cooking and Food Literacy Among Students Enrolled in a
Basic Food Science Lab at Appalachian State University
Maggie L. Morgan
BS The Pennsylvania State University
Chairperson: Dr. Jamie Griffin
A dual relationship between food insecurity and inadequate food literacy exists among college
students and may be attributed to limited food literacy, availability and ability to prepare
healthful foods. College learning experiences that increase food literacy can improve diet quality
and reduce food insecurity. Research was conducted to increase food literacy and combat food
insecurity through a food literacy-based curriculum. Food literacy outcomes and food security
level were measured pre- and post-term through a Qualtrics-based survey. Analyses included
Wilcoxon Signed Rank test and McNemar test. Analysis was completed on participants who
completed both the pre and post surveys (n=39). Over 30% of participants identified as food
insecure. Results showed an increase in food literacy-based confidence (p<.05) in meal planning
and other measurements. Food security did not improve; however, a positive trend toward food
secure habits was observed. Food literacy-based confidence improved, which increases the
potential for engagement and adaptation of the specific behavior. Improvements observed may
provide positive coping skills to reduce food insecurity in this population.
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Chapter 1-Introduction
Background
Over 30% of the United States population is overweight or obese, including those within
the college age group.1 College is a period of tremendous change for many individuals. Although
some students enter college with the knowledge and skills to make healthful food choices, this is
often not the case. This transitional period often includes an increase in snacking and eating
foods that are prepared outside of the home. Combined with a decrease in energy expenditure,
this caloric imbalance is heavily to blame for the obesity epidemic.1
Students have been noted to consume higher amounts of high-fat foods and lower
amounts of fruit and vegetables.2 On average, Americans do not meet fruit and vegetable
recommendations, with only 5.8% of college students meeting the minimum requirement of
around 5 servings per day.3 Establishing good eating habits during this time is critical, because
these behaviors often continue through adulthood and can be very difficult to change once
established.4 To prevent negative consequences, such as weight gain and less healthful food
habits, student learning experiences in the classroom can help facilitate positive eating behaviors
and food habits.
Food literacy, a skill lacking in college students, includes the ability to plan, manage,
select, prepare, and eat food.5 Research shows that college students believe courses should
increase their life skills and prepare them to make food related decisions.5 Courses that teach
food literacy to college-aged populations have the potential to increase cooking literacy,
healthful food consumption, food safety knowledge, and improve the home food environment.2
Another barrier to poor food habits and food literacy is food insecurity. Food insecurity
refers to a lack of available financial resources for food at the level of the household,6 and is
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becoming a more widely recognized issue among students on college campuses. Food insecurity
is a national and global issue that affects people of all races, genders, economic backgrounds,
and so on. Various results have suggested the complications of food insecurity begin during
freshman year of college.7 This indication of a significant change is gaining attention within the
field of nutrition. University characteristics, individual, social, and environmental determinants
all play a part in the eating behaviors of students and should be considered equally in the
development of food security interventions.8 At Appalachian State University (App State), food
insecurity was experienced by 28.6% of freshmen, with 42.5% of those claiming that their food
access had worsened since starting college,7 and current reports show food insecurity incidence
on campus range from 46.2% to 62%. 9,10

Appalachian State University Stats/Information
Boone, North Carolina is the home of App State. The town of Boone is located in
Watauga County, a rural area located in the Appalachian mountain region of northwest North
Carolina. In 2010, the population was 17,122.11 The town’s population doubles when App State
has their regular fall and spring classes in session.11 During fall semester 2019, App State
enrollment reached over 19,000 students (17,518 undergraduate students and 1,762 graduate
students).12 The number of international students on campus reached 160, and 17.4% was the
underrepresented population.13 This small portion of the population has grown 47% since 2014.
Students were also found to be 58% female, with a total of 387 enrolled student veterans.13
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Literature Review
Food and Physical Activity Behaviors
Lack of time and internal motivation are strong influences on the reduced physical
activity levels observed among college students. Lack of social support and perception of
intimidation also play a part in low activity levels.8 Students reported these factors also influence
food selection.14 Lack of time to shop and cook is also a frequent barrier to eating well. In
addition, students identify a lack of knowledge necessary to recognize a healthy diet, while also
engaging in behaviors such as overeating due to stress.8 Environmental factors, such as location
and convenience, influence both physical activity level and food selection. Research supports
addressing the characteristics that make up unhealthy physical activity patterns and eating
behaviors to positively influence campus food security.15 One study found that teaching goal
setting had a positive influence on food choices and was a viable option to utilize within
interventions.15
Food Literacy
Food literacy skills represent the necessary abilities needed for the knowledge, planning,
conceptualization, preparation, and perception of food.16 Being food literate has the ability to
improve a student’s overall well-being.5 While eating proper nutrients is important for physical
health, cooking and eating in a communal setting are related to bonding and can often be seen as
a social expression of love. Time spent eating with family and friends positively influences
emotional health. Individuals personalize priorities when it comes to planning, selecting,
preparing, and eating food,5 choosing to focus on health, enjoyment, or accessibility. The
increasing availability of convenience foods is one of the major shifts in the dietary patterns of
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the United States and is leading to some negative consequences both physically and
emotionally.17
Providing people with food literacy and nutrition advice has been found to be ineffective
if they lack the basic skills for implementation.18 A study by Unklesbay et al. (1998) found that a
student’s college major is positively associated with food literacy skills.18 Students in foodrelated majors such as dietetics, food science, nutrition, and health programs have significantly
higher attitudes and greater knowledge in relation to healthy eating than those in non foodrelated majors.19 Findings also showed that there was a higher correlation between cooking skills
confidence and food skills confidence.19 Findings in another study found that individuals with
more food preparation experience had higher food literacy-related skills.20 Providing individuals
with food literacy-based skills experiences can lead to increased self-efficacy, greater use of
food-related skills, and improved diet quality.21 Studies focused on college students, show that
students are interested in and willing to participate in programs that teach skills needed to
improve their food literacy skills and promote a positive relationship with food.22
Food Literacy and Food Security: What’s the Link?
A dual relationship between food security and food literacy exists, as shown by Begley
and colleagues (2019).23 Findings from their study highlighted that participant food literacyrelated behaviors such as meal planning (p=0.0088), making a list before food shopping
(p=0.0014), and cooking at home using healthy ingredients (p<0.001) were all independently
associated with food security status.23 For example, participants who were food insecure were
less likely to make shopping lists and plan meals ahead of time. From a nutritional standpoint,
food insecure participants were also less likely to utilize the food label or to change recipes to
make them healthier. These findings suggest that food insecure participants may respond
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differently than food secure participants to food literacy-based programs. Understanding the
factors that lead to food insecurity will improve the development of programs and interventions
with the overarching aim of combating food security through improving food literacy. To make
effective participant outcomes more likely, successful program design may benefit from
formative screening of participants beforehand to ensure lessons are tailored and specific to
individuals in the target group.
Food Security
The United States Department of Agriculture (USDA) defines food insecurity as a lack of
consistent access to enough food for an active, healthy life.24 Individuals with high food security
have no reported indications of food-access problems or limitations, and those with marginal
food security have one or two reported indications. Those who fall under these classifications are
at very little risk for reduced food access, or limitations or changes in usual diet or food intake.
However, those who fall under low food security are identified by having reduced quality,
variety or desirability of diet with little or no indication of reduced food intake. Very low food
secure individuals are identified by having multiple indications of disrupted eating patterns and
reduced food intake.24
Food insecurity is associated with poor diet quality and increased chronic disease risk,
which is greater in lower-income populations.25 A study by Seligman et al. (2020) showed lower
diet quality for lower-income individuals when compared to those of higher income
individuals.25 Two measures of diet quality among American’s are the Healthy Eating Index2005 and the Alternate Healthy Eating Index- 2010.26 Lower-income, food-insecure adults
consistently report lower scores on the Healthy Eating Index-2005 and Alternate Healthy Eating
Index-2010, regardless of other demographic variables.3
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Food Security on College Campuses
Current estimates show more than 50% of 2- and 4-year college students are affected by
some form of food insecurity.1 A study at Appalachian State University using random sampling,
surveyed students about their food security levels, coping strategies surrounding food, and
money expenditure on food. Of the 1,093 respondents, 21.9% experienced low food security and
24.3% experienced very low food security in the past 12 months.9 A follow-up study by the same
researchers focusing on college freshmen found that 28.6% of freshmen experienced food
insecurity in their first year of school, suggesting that this issue is beginning early in academic
careers.7 Another study at App State revealed that 62% of students experienced some aspect of
food insecurity.10 While differing in findings, both studies found significant incidences of food
insecurity among the student population setting a precedence for resources and research to
determine effective ways to combat campus food insecurity.
College students identify food literacy as a life skill that universities should address to
prepare them to make food-related decisions as well as help combat food insecurity on campus.5.
General education requirements that teach food and financial wellness, cooking lessons, food
planning and preparation, budgeting and preparing nutritious meals to college-age populations
may hold the potential to increase food literacy and promote food security. 5,10
Building on this preface, the current study sought to develop a food literacy-based
curriculum to increase food literacy skills and combat food insecurity among undergraduate
students enrolled in the Basic Food Science Laboratory at Appalachian State University. In doing
so, the researchers hoped to create an environment to promote the development of skills designed
to decrease the prevalence of food insecurity and its related hardships.
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Methodology
Participants
In Spring 2019, on the first day of classes, students (n=58) enrolled in a Basic Food
Science Laboratory were recruited to participate in the current study. Students then received a
standardized recruitment link to an online Qualtrics-based pre-assessment survey. Informed
Consent was embedded within the online survey, and students who continued to the survey
acknowledged and provided consent to participate. Of the students who agreed to participate and
provided consent (n=55), most continued on to complete the presurvey (n=52). Students had the
opportunity to earn up to 20 extra credit points (10 at pre-assessment; 10 at post-assessment) by
completing the survey and providing a screenshot showing survey completion.
Intervention
The lab curriculum targeted the home food environment, food literacy, and food security
among the undergraduate population at Appalachian State University. The 11 labs were designed
with goals and objectives revolving specifically around improving food literacy and food
security. By the end of the semester, students would be able to: 1) demonstrate sanitizing lab
stations and cooking space as well as making a sanitizing solution; 2) enhance their ability to
eliminate food waste from purchased items; 3) cook each food item to its appropriate internal
cooking temperature and demonstrate checking for doneness using a food thermometer; 4)
prepare food within a limited budget; cost out recipes; and 5) develop and prepare a modified
recipe from a conventional recipe. These experiential hands-on experiences provided students an
opportunity to improve self-efficacy and confidence, both of which can lead to lifestyle and
behavior change. The Appalachian State University Institutional Review Board approved this
study.
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Data Collection
Pre- and post-assessment data were collected through an online anonymous Qualtricsbased survey to safeguard student identities. Students entered an identical 6 digit code at preassessment and post-assessment in order for researchers to pair pre-and post-assessment data to
the same student. All participant information was kept confidential.
The survey tool was developed using adapted items from previously validated self-report
instruments.15,16,18,19,21,27 The survey used 3 scales: (1) ordinal data using a 5-point or 7-point
Likert scale; (2) dichotomous data (yes/no); and (3) continuous data using open-ended questions.
Identical questions were asked and pre- and post-assessment to determine changes in food
literacy and food security among the observed population. At post-assessment, additional
qualitative questions allowed students to provide program feedback. Students who completed
both pre- and post-assessments received 20 extra credit points.
Statistical Analysis
Descriptive statistics were used for demographic and physical characteristics. Data
analyses included McNemar test (dichotomous data), Wilcoxon signed rank test (ordinal data),
paired t-test (continuous data). Statistical significance was set at p<.05. Statistical analyses were
performed using SPSS software (version 25, IBM Corp, Armonk, NY, 2015)
Research Purpose and Questions
The purpose of the research was multi-faceted. It looked at using food literacy to combat
indicators of food security through the development of food literacy-based skills. The work was
to determine the effectiveness of participation in a Basic Food Science laboratory to promote
healthful food purchasing and consumption habits, a healthy home food environment while also
improving cooking literacy and food security in a college student population. Providing students
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with a food literacy-based curriculum that incorporated both nutritional knowledge related to
healthy eating and hands-on opportunities for applying basic cooking skills may improve health
related knowledge, self-efficacy, attitudes, and food-related behaviors.1
Research Questions:
1) Does an Introduction to Basic Foods lab (NUT 1202 Lab) from pre- to post-semester
positively improve food purchasing habits in college students?
2) Does an Introduction to Basic Foods lab (NUT 1202 Lab) from pre- to post-semester
positively improve the home food environment in college students?
3) Does an Introduction to Basic Foods lab (NUT 1202 Lab) from pre- to post-semester
positively improve food security by improving food literacy in college students?
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Abstract:
A dual relationship between food insecurity and inadequate food literacy exists among college
students and may be attributed to limited food literacy, availability and ability to prepare
healthful foods. College learning experiences that increase food literacy can improve diet quality
and reduce food insecurity.
Research was conducted to increase food literacy and combat food insecurity through a food
literacy-based curriculum. Food literacy outcomes and food security level were measured preand post-term through a Qualtrics-based survey. Analyses included Wilcoxon Signed Rank test
and McNemar test.
Analysis was completed on participants who completed both the pre and post surveys (n=39).
Over 30% of participants identified as food insecure. Results showed an increase in food
literacy-based confidence (p<.05) in meal planning and other measurements. Food security did
not improve; however, a positive trend toward food secure habits was observed.
Food literacy-based confidence improved, which increases the potential for engagement and
adaptation of the specific behavior. Improvements observed may provide positive coping skills
to reduce food insecurity in this population.

Keywords: food security; food literacy; students; college
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Introduction: College is a period of tremendous change for many individuals.1 Some students
enter college with the knowledge and skills to make healthful food choices, but many do not.2
This transitional period often includes an increased risk for becoming food insecure,2 defined as
the lack of access to food. Food insecurity on college campuses is gaining state and national
attention, with current incidence of food insecurity on college campuses ranging from 15%59%.2-7 Recent data in the Appalachian region mirrors this trend, ranging from 37%-62%. 3-6
Food security status is also tied to diet quality, with poorer diet quality associated with higher
food insecurity.8,9
A dual relationship between food insecurity and inadequate food literacy exists. Food literacy
includes the ability to plan, manage, select, prepare and eat food.2, 10 This disparity between food
security and food literacy in college students may be attributed to limited food literacy,
availability and ability to prepare healthful foods. Food literacy is a skill set lacking in college
students,2 but has been shown to be a protective factor against food insecurity.2 Therefore,
promoting food literacy may be an appropriate strategy to help protect students from food
insecurity.2
Studies which have evaluated college student perceptions and education needs around campus
food insecurity have found that students believe coursework should increase their life skills and
prepare them to make food related decisions, including food literacy.2 In a qualitative study at
UCLA, students identified a desire for general education requirements that teach about food and
financial wellness, including cooking lessons, food planning and preparation, budgeting and
preparing nutritious meals.2 Courses that teach food literacy to college-aged populations have the
potential to increase food literacy, healthful food consumption, food safety knowledge, and the
home food environment.11
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The purpose of this study was to develop and implement a food literacy-based curriculum to
increase food literacy and combat food insecurity among undergraduate students enrolled in a
Basic Food Science Laboratory course at a rural university located in the Appalachian region.

Methods
Participants
In Spring 2019, on the first day of class, students (n=58) enrolled in a Basic Food Science
Laboratory were recruited using a standardized script to participate in the current study. Students
then received an email with a link to the online Qualtrics-based pre-assessment survey. Students
(n=52) who continued to the survey acknowledged and provided consent to participate. After
completion of the survey, students had the opportunity to earn extra credit points by providing a
screenshot of the final page of the survey tool. A total of 20 extra credit points were available (10
at pre-assessment; 10 at post-assessment).
Intervention
An eleven week food literacy-based curriculum was developed for the Basic Food Science
laboratory, with goals and objectives targeting the home food environment, improved food
literacy, and increased food security among the undergraduate population at Appalachian State
University. End of the semester objectives included: 1) demonstrate sanitizing lab stations and
cooking space as well as making a sanitizing solution; 2) enhance ability to eliminate food waste
from purchased items; 3) cook each food item to its appropriate internal cooking temperature and
demonstrate checking for doneness using a food thermometer; 4) prepare food within a limited
budget; cost out recipes; and 5) develop and prepare a modified recipe from a conventional
recipe. These experiential hands-on experiences provided students an opportunity to improve
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self-efficacy and confidence, both of which can lead to lifestyle and behavior change.11 The
Appalachian State University Institutional Review Board approved this study.
Data Collection
Pre- and post-assessment data were collected through an online anonymous Qualtrics-based
survey to safeguard student identities. Students entered an identical 6 digit code at preassessment and post-assessment in order for researchers to pair pre-and post-assessment data to
the same student. All participant information was kept confidential.
Survey questions were developed using adapted items from previously validated self-report
instruments.12-17 The survey used 3 scales: (1) ordinal data using a 5-point or 7-point Likert
scale; (2) dichotomous data (yes/no); and (3) continuous data using open-ended questions.
Identical questions were asked and pre- and post-assessment to determine changes in food
literacy and food security among the observed population. At post-assessment, additional
qualitative questions allowed students to provide program feedback.
Food Security
Four questions assessed student food security from pre- to post-assessment. Students were asked,
1.) “Do you follow the instructions for storage on packaged foods?” Responses were either Yes
or No; 2.) “Do you ever worry that you do not have enough money to buy the foods you wish to
buy?” Responses were either Yes or No; 3.) “In the past month, did you ever cut the size of your
meals or skip meals because there wasn’t enough money for food?” Responses were either Yes or
No; 4.)“In the past month, did you ever eat less than you felt you should because there wasn't
enough money for food?” Responses were either Yes or No.
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Statistical Analysis
Descriptive statistics were used for demographic and physical characteristics. Data analyses
included McNemar test (dichotomous data), Wilcoxon signed rank test (ordinal data), paired ttest (continuous data). Statistical significance was set at p<.05. Statistical analyses were
performed using SPSS software (version 25, IBM Corp, Armonk, NY, 2015).

Results
A total of 52 students (91%) provided consent and completed the pre-assessment. At post, 39
students completed the post-assessment survey, which resulted in a 75% retention rate.
Demographics
Using pre-assessment demographics, students (n=52) were 20.1 (±3.6) years; and predominantly
female (57%); sophomore (46%) or junior (25%) academic standing; nutrition and dietetics
(44%) or fermentation science (30.8%) major; and lived off campus (65%). Using preassessment data, student demographics did not differ from pre-assessment, except that students
(n=39) who completed the study were older (21.2± 3.6) years.
Food literacy-based behaviors, food literacy-based self-efficacy, and food security indicators
Table 1 displays the pre- and post-assessment means and SD for the variables used to assess food
literacy-based behaviors, food literacy-based self-efficacy, and food security indicators. Students
exhibited significant improvement (p<.05) from pre- to post-assessment for the following: 1)
food literacy-based behaviors: preparing and cooking a meal with raw ingredients, proper food
storage, and 2) food literacy-based self-efficacy: using different cooking methods; cooking with
raw or basic ingredients; preparing a well-balanced meal; use substitutions in recipes; and, meal
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planning. Food security indicators did not significantly improve from pre- to post-assessment
(Table 1).
Influences on food purchases and food preparation
Students were asked the biggest influences on how they 1) purchase foods and 2) prepare foods.
At pre-assessment, students listed money, availability of food items, and health as the top three
influences on food purchases. At post-assessment, students listed money, health, and senses
(taste, smell, presentation, and texture) as the top three influences on food purchases. At preassessment, students listed senses (taste, smell, presentation, texture), health, and money as the
top three influences on food preparation. At post-assessment, students listed senses (taste, smell,
presentation, texture), money and health as the top three influences on food preparation.
At pre-assessment, students were asked which skills they were most interested in learning in the
lab. Responses included healthier cooking options, substituting ingredients and shopping for
healthy food on a budget. At post-assessment, 97.4% of students responded they learned these
skills in lab.
Qualitative Results
One student shared the following: “I truly benefited a lot from this class. I realized that there
were a lot of things that I wasn’t doing correctly. I find myself using a lot of the skills that we
were taught in lab and I feel a lot more confident about my ability to cook and prepare meals.”
Significant changes in self-efficacy were observed. It is important to note some self-efficacy
scores were already high at pre-assessment. This could be contributed to the high number of
students who were nutrition and dietetic15 or fermentation science majors, both of which require
higher food literacy skills for program success. One student commented: “I feel confident about
trying new foods and learning new cooking skills.”
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Comments
According to the present study, the prevalence of food insecurity at a rural, Appalachian
university mirrors that of other public universities.18 In this study we examined changes in food
literacy-based self-efficacy and behaviors, and food security status after implementation of an
11-week food literacy-based curriculum.
This study supports previous research incorporating evidence-based nutrition knowledge with
hand-on opportunities for applying basic cooking skills may improve behaviors, self-efficacy,
and knowledge.19 Students in this study significantly improved specific cooking skills such as1)
food literacy-based behaviors: preparing and cooking a meal with raw ingredients, proper food
storage, and 2) food literacy-based self-efficacy: using different cooking methods; cooking with
raw or basic ingredients; preparing a well-balanced meal; use substitutions in recipes; and, meal
planning. Food security indicators did not significantly improve from pre- to post-assessment
(Table 1).

Table 1: Survey Results
Food Literacy

Pre
𝑥(SD)

Post
𝑥(SD)

p-value

How often do you prepare and cook a main meal using raw
ingredients (for example, cooking soup using fresh vegetables,
or cooking chili using raw meat and fresh vegetables)?a
How often do you plan your meals ahead?a

3.21 (1.2) 2.74 (1.4)

.039*

4.90 (1.8) 4.74 (1.8)

.827

How often do you make a grocery list?a

4.00 (1.6) 3.79 (1.7)

.234

Pre (%)

p-value

Post (%)
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Do you follow the instructions for storage on packaged foods?
b
[yes]
Self-efficacy

82%

95%

Pre
𝑥(SD)

Post
𝑥(SD)

.046*

p-value

How confident do you feel using methods like cooking,
chopping, mixing and stirring?c
How confident do you feel about using different methods to
cook foods such as boiling, stir-frying, steaming and grilling?c
How confident do you feel about being able to cook raw or
basic ingredients?c
How confident do you feel in your ability to prepare a wellbalanced meal? A well balanced meal provides half a plate of
fruits and vegetables, a quarter plate of meat or meat
alternative, and a quarter plate of grain products like pasta or
rice.c
How confident do you feel in your ability to use substitutions
in a recipe if you don't have a specific ingredient?c
How confident do you feel in your ability to handle, store, and
prepare foods safely?c
How confident do you feel in your ability to plan meals for the
week?c
How confident do you feel about purchasing foods?c
How confident do you feel in your ability to compare food
prices to save money?c

4.21 (.83) 4.51 (.60)

.037*

3.90 (.88) 4.44 (.68)

.001**

3.95 (.88) 4.38 (.59)

.003**

4.05 (.83) 4.36 (.58)

.018*

3.46 (.97) 4.15 (.63)

.000***

4.23 (.54) 4.44 (.63)

.059

3.74 (.82) 4.15 (.84)

.009**

4.18 (.64) 4.33 (.66)
4.15 (.78) 4.28 (.60)

.134
.346

Food Security Indicatorsb

Pre (%)

p-value

Post (%)

Do you ever worry that you do not have enough money to buy 79%
72%
.206
the foods you wish to buy? [yes]
In the past month, did you ever cut the size of your meals or
33%
31%
.302
skip meals because there wasn’t enough money for food? [yes]
In the past month, did you ever eat less than you felt you
33%
38%
.593
should because there wasn't enough money for food? [yes]
a.
Response Scale: 1 = Daily, 2 = 4-6 times a week, 3 = 2-3 times a week, 4 = Once a week,
5 = Never
b.
Response Scale [Yes or No]
c.
Response Scale: 1 = Not confident at all, 2 = Not confident, 3 = Neither not confident nor
confident, 4 = Confident, 5 = Extremely confident
Significance was set at p<.05 [* p<.05, **p<.01, ***p<.001]
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At the end of term, students were able to show off their cooking skills and self-efficacy in a
“Recipe Cookoff” by creating a recipe of their choosing using spare ingredients left over from
labs. This activity allows students to use the knowledge and skills they have culminated over the
course of the semester.
Student coping strategies for food insecurity mirrored those of previous studies.1 Although food
insecurity measures did not improve from pre- to post-semester some trends were observed,
including students reported lower worry about having enough money to buy foods and cutting
the size of a meal due to worry over money from pre- to post-semester (79% versus 72%; 33%
versus 31%, respectively).
Many campuses are addressing food insecurity through faculty, staff and student education as
well as emergency food assistance programs.21 Appalachian State University is addressing the
high incidence of campus food insecurity in a few novel ways through 1) the food lab
curriculum, 2) the App Free Store and Food Pantry, 3) a new course offering “Food Security
Skills”, and 4) a community partnership with Hunger and Health Coalition of Watauga County.

Limitations
Limitations to consider and possibly address in future studies include: 1) the short study length,
2) generalization to other universities cannot be concluded, and 3) the low number of behaviorfocused survey questions. Thirteen weeks is a short amount of time to make long-term changes
in food security. This was a one-group, pre-post-survey design with students at one university.
Future research should include a 6, 12, and 24 or 36 month follow up to determine if food
security remains high or if it is reduced after graduation. Food insecurity status may differ after
graduation and upon job attainment.19 Long-term follow-up may determine “lasting” delayed
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effect of a food literacy-based curriculum on food security status. Many of the students had high
self-efficacy at pre, which could possibly be explained by the high proportion of nutrition and
dietetics majors and could have an effect on the results. Another possibility is that students
overestimated their abilities at pre because they did not realize how difficult a task actually is.22
The overall competence of students improved, but the study would benefit from the addition of
more behavior-focused questions to the survey.

Conclusions
This study adds to the literature that supports campus initiatives to improve food literacy skills to
combat food insecurity. The food literacy skills students learned may ultimately translate into
improved food security. Student feedback at post-semester was positive. Student improvement in
attitude toward working with food in the home environment was observed. Although positive
food security trends were observed, overall findings of this study were not statistically
significant. Studies suggest food literacy may lead to improved food security in a college student
population.3-5 However, the present study did not find improvements with food security though
food literacy confidence and skills improved. Food literacy improvements observed may provide
positive coping skills to help reduce food insecurity in this target student population.
Implementing a food literacy-based curriculum into general education or wellness education
requirements may have a positive effect on food security leading to increased physical and
mental health and academic outcomes.3,4, 23
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Chapter 3: Summary of Findings/Limitations
Results
A total of 55 students (95%) provided consent and 52 (91%) completed the preassessment. At post, 39 students completed the post-assessment (75% retention). Using preassessment demographics, students (n=52) were 20.1 (±3.6) years; and predominantly female
(57%); sophomore (46%) or junior (25%) academic standing; nutrition and dietetics (44%) or
fermentation science (30.8%) major; and lived off campus (65%). At post-intervention, using
pre-assessment data, student demographics did not differ from pre-assessment, except that
students (n=39) who completed the study were older (21.2± 3.6) years.
The prevalence of food insecurity at Appalachian State University mirrors that of other
public universities. Students exhibited significant improvement (p<.05) from pre- to postassessment for the following: 1) food literacy-based behaviors: preparing and cooking a meal
with raw ingredients, proper food storage, and 2) food literacy-based self-efficacy: using
different cooking methods; cooking with raw or basic ingredients; preparing a well-balanced
meal; use substitutions in recipes; and, meal planning (Appendix A). Food security indicators did
not significantly improve from pre- to post-assessment.
Student responses showed an improvement in attitude toward working with food in the
home environment. Students were asked, “How do you feel overall about this lab?” Responses
included: “I truly benefited a lot from this class. I realized that there were a lot of things that I
wasn’t doing correctly. I find myself using a lot of the skills that we were taught in lab and I feel
a lot more confident about my ability to cook and prepare meals.”, and “I feel confident about
trying new foods and learning new cooking skills.” At pre-assessment, students identified the
following skills as most interested in learning during the lab: healthier cooking options,
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substituting ingredients, and shopping for health food on a budget. After the study, over 97% of
students responded they learned these skills during the semester.

Research Purpose and Questions
The purpose of the research was multi-faceted. It looked at using food literacy to combat
indicators of food security through the development of food literacy-based skills. The work was
to determine the effectiveness of participation in a Basic Food Science laboratory to promote
healthful food purchasing and consumption habits, a healthy home food environment while also
improving cooking literacy and food security in a college student population. Providing students
with a food literacy-based curriculum that incorporated both nutritional knowledge related to
healthy eating and hands-on opportunities for applying basic cooking skills may improve health
related knowledge, self-efficacy, attitudes, and food-related behaviors.1

Research Questions:
1) Does an Introduction to Basic Foods lab (NUT 1202 Lab) positively improve food
purchasing habits in college students from pre- to post-semester?
Confidence in students’ ability to plan meals for the week showed significant improvement
(p=.009). Although not significant, student confidence in purchasing foods (p=.134) and
comparing food prices to save money (p=.346) showed a positive trend toward improvement
from pre to post.
2) Does an Introduction to Basic Foods lab (NUT 1202 Lab) positively improve the home food
environment in college students from pre- to post-semester?
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A significant increase was seen in the frequency at which students prepared and cooked a main
meal using raw ingredients (p=.039), as well as in the number of participants who followed the
instructions for storage on packaged foods p=(.046). Self-efficacy also improved significantly in
skills like cooking, chopping, mixing and stirring (p=.037); using different methods to cook such
as boiling, stir-frying, steaming and grilling (p=.001); cooking with raw or basic ingredients
(p=.003); preparing a well-balanced meal (p=.018); and ability to use substitution in a recipe
(p=.000).
3) Does an Introduction to Basic Foods lab (NUT 1202 Lab) positively improve food security
by improving food literacy in college students from pre- to post-semester?
Findings were not significant, but results showed a trend toward improvement in food security
indicators. Those who worried that they did not have enough money to buy the foods they wished
to buy dropped from 79% to 72% (p=.206), and skipping meals due to a lack of money for food
dropped from 33% to 31% (p=.302).

Limitations
Several study limitations were identified. The short length of this study was the most
notable limitation. One academic semester at Appalachian State University is 15 weeks long,
which is just over three months. The Basic Food Science Lab is truncated even further, only
meeting for 12 weeks. This means that the length of time available to conduct this study was
even shorter than the length of a complete semester. Three months is a short amount of time to
determine changes in food security status in this population. Another study limitation is that only
students at one university, enrolled in one course completed the pre- and post-assessment survey;
therefore, results cannot be generalized to all college students.
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A final limitation of this study was the high self-efficacy/competence of the participants
at pre-assessment. Scores were high in 6 out of 9 self-efficacy based questions. Students came
from a variety of backgrounds including nutrition and fermentation science as well as a few other
health-focused majors. These individuals may have already been exposed to food literacy-based
concepts in previous coursework which could positively impact their self-efficacy and
subsequently the overall results of this project. Another possibility is that students overestimated
their abilities at pre because they did not realize how difficult a task actually is.2 Findings
indicated that competence started high, which meant there wasn’t much room for improvement.

Conclusions
Overall, some food literacy-based behaviors and self-efficacy improved. Post-assessment
feedback was positive. Despite positive responses, the findings of this study were not significant
in terms of change in food security status. Future research should 1) continue to assess food
security and food literacy status of Basic Food Science students at pre- and post-semester, and 2)
deliver surveys at 6, 12, 24 or 36 month post-intervention to determine the retention and future
use of the food literacy-based information acquired through the Basic Food Science lab as well
as food security status through long-term follow-up. This study adds to the literature that
supports campus initiatives to combat food insecurity through food literacy-based interventions.
Implementing a food literacy-based curriculum into general education or wellness education
requirements may have a positive effect on food security leading to increased physical and
mental health and academic outcomes.3-5
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Appendix A: Project Timeline

August 2018-October 2018 - Planning and IRB Submission/Approval
November-December 2018 - Pilot Study
January 2019 - pre survey data collection
April 2019 - post survey data collection
May 2019-September 2019 - Data Analysis
October 2019-March 2020 - Conclusions and final development of thesis document
April 2020 - Thesis Defense and pursuit of manuscript publication
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Appendix B: Lab Objectives

Week Lab

Objectives

1

Lab
Procedures
and Policies,
Food Safety,
and
Handwashing

1.
2.
3.
4.
5.
6.

To introduce students to lab policies and procedures.
To familiarize students with kitchen/lab.
To familiarize students to common cookware/utensils.
To introduce students to food safety.
To familiarize students to proper hand washing technique.
Students will be able to identify the difference between
cleaning and sanitizing.
7. Students will be able to properly demonstrate sanitizing lab
stations and cooking space, as well as making sanitizing
solution.

2

Weights and
Measures,
and Knife
Skills

1. Students will be able to describe the difference between weight
and volume.
2. Students will be able to differentiate between when they
should weight an ingredient or use a specific volume of an
ingredient to prepare a recipe.
3. Students will be able to accurately use a dry measuring cup
and a liquid measuring cup to practice measuring skills.
4. Students will be able to accurately use a food scale to weigh
ingredients.
5. Students will enhance their ability to eliminate food waste
from purchased items.
6. Students will be able to demonstrate how to properly wash
fruits and vegetables.
7. Students will practice washing fruits and vegetables to reduce
food contamination before preparing and consuming.
8. Students will demonstrate properly holding and handling a
knife.
9. Students will practice basic knife skills such as cutting, dicing,
slicing, chopping and mincing.
10. Students will be able to follow and prepare a recipe using basic
or raw ingredients.
11. Students will learn food safety skills necessary to reduce the
opportunity for cross-contamination in food preparation
scenarios.
12. Students will prepare and portion out easy on-the-go snacks
for at home.

3

Cooking
Techniques
and Research

1. Student will gain experience reading and following a recipe to
prepare a food.
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Project

2. Student will gain experience preparing foods using moist and
dry heat cooking techniques.
3. Student will gain experience in differentiating differences in
taste, flavor, and texture of like products prepared using
different cooking techniques or recipe ingredient modification.
4. Students will practice using cooking terminology to describe
foods prepared and tasted in lab.
5. Students will practice using sensory evaluation vocabulary to
analyze foods prepared and tasted in lab.
6. Students will practice various food preparation methods for
different recipes and types of foods.

4

Sensory
Evaluation
and Ethnic
Foods

1. Students will learn how to properly set-up a duo-trio sensory
test using the Sensory Lab.
2. Students will participate in a duo-trio sensory test using the
discrimination/difference testing method.
3. Students will demonstrate their ability to follow a recipe to
prepare selected cultural foods.
4. Students will prepare and taste recipes that are non-traditional
American foods which are representative of various cultures.
5. Students will analyze and describe the taste, appearance,
acceptance and sensory properties of the prepared cultural
foods.

5

Fats/Oils,
Sweeteners,
and Starches

1. Students will describe the structural, textural and taste changes
that occur with using different types of lipids (oil versus fat).
2. Students will demonstrate their ability to follow a recipe to
modify a conventional pie shell prepared using butter with a
modified pie shell prepared using oil.
3. Students will determine the effect on quality, tenderness,
flakiness and sensory characteristics between a pastry prepared
using a fat compared to a pastry prepared using oil.
4. Students will demonstrate confidence in using oils for multiple
recipes that increase purchasing efficiency, such as using
coconut oil as a fat and oil.
5. To observe the changes taking place during gelatinization of a
starch mixture.
6. To compare thickening ability of various starches.
7. Students will understand which thickening agent to use for a
specific texture outcome.

6

Research
Project
Experiment

1. Conduct a food science-based research experiment to
determine physical and sensory property changes between a
conventional recipe and a modified recipe.
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2. Observe the changes that occur when modifying one recipe
component within a recipe compared to a conventional recipe.
3. Compare and contrast the appearance, flavor and texture of a
conventional recipe to one recipe modification.
7

Poultry, Fish,
Soy, and
Meat

1. Students will demonstrate their ability will follow a recipe to
prepare boneless chicken breasts using the dry heat cooking
method of baking.
2. Students will demonstrate their ability to follow a recipe to
prepare boneless chicken breasts using the moist heat cooking
method of stewing.
3. Students will compare and contrast the sensory differences
(texture and appearance) and perceived eating quality between
two methods of cooking boneless chicken breast.
4. Students will properly cook boneless chicken breasts to its
appropriate internal cooking temperature and demonstrate
checking for doneness using a food thermometer.
5. Students will gain experience preparing fish, a leaner form of
protein.
6. Students will identify ways to properly incorporate fish into
the diet.
7. Students will become more confident with the preparation of
meals and dishes that include fish.
8. Students will demonstrate their ability to follow a recipe to
prepare salmon using the dry heat cooking method of baking.
9. Students will properly cook salmon to its appropriate internal
cooking temperature and demonstrate checking for doneness
using a food thermometer.
10. Students will compare and contrast the sensory differences and
perceived eating quality between two leaner forms of protein:
fish and soy (tofu).
11. Students will gain experience preparing tofu, a lean plantbased protein meat alternative.
12. Students will identify ways to properly incorporate plant-based
meat alternatives into the diet.
13. Students will demonstrate their ability to follow a recipe to
prepare tofu using the dry heat cooking method of baking.
14. Students will properly cook tofu to its appropriate internal
cooking temperature of 165F and demonstrate checking for
doneness using a food thermometer.
15. Students will compare and contrast the sensory differences and
perceived eating quality between two leaner forms of protein:
fish and soy (tofu).
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16. Students will determine the effect of both enzymatic and
mechanical methods of tenderizing connective tissue on
tenderness in meat.
17. Students will evaluate the relative tenderness of meats
prepared using two different forms of tenderizing.
18. Students will demonstrate their ability will follow a recipe to
prepare meat using the dry heat cooking method of pan frying.
19. Students will compare and contrast the sensory differences and
perceived eating quality between two tenderization methods of
meat.
20. Students will properly cook meat to its appropriate internal
cooking temperature and demonstrate checking for doneness
using a food thermometer.
8

Milk/Dairy,
Egg, and
Cheese

1. Students will demonstrate their ability will follow a recipe to
prepare vanilla pudding using 2% milk.
2. Students will demonstrate their ability to follow a recipe to
prepare vanilla pudding using coconut milk.
3. Students will gain experience making products with milk and a
non-dairy milk substitutes.
4. Students will compare and contrast the appearance, flavor and
texture between two puddings prepared using cow milk or a
non-dairy milk alternative.
5. Students will demonstrate their ability to follow a recipe to
prepare eggs using a foam formation, meringue, and cook
using the baking method.
6. Students will demonstrate their ability to follow a recipe to use
eggs to create a meringue.
7. Students will gain experience making products with eggs and
egg substitutes.
8. Students will compare and contrast the sensory differences
(texture and appearance) and perceived eating quality between
two puddings prepared using cow milk or a non-dairy milk
alternative.
9. Students will demonstrate their ability to follow a recipe to
prepare cheese using a quick cheese method of preparation.
10. Students will demonstrate their ability to follow a recipe to
prepare a plant-based cheese alternative.
11. Students will gain experience making a quick cheese and a
non-dairy cheese alternative.
12. Students will compare and contrast the sensory differences and
perceived eating quality between two cheeses: paneer “milkbased” cheese and vegan “plant-based” cheese.
13. Students will gain experience making non-dairy cheese
alternatives.
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14. Students will gain experience using various acids to make
quick cheeses.
9

Vegetables
and Fruits

1. Students will demonstrate their ability will follow a recipe to
prepare a vegetable using the dry heat cooking method of
baking or roasting.
2. Students will demonstrate their ability to follow a recipe to
prepare a vegetable using the moist heat cooking method of
stewing.
3. Students will compare and contrast the sensory differences and
perceived eating quality of a vegetable prepared using two
different methods of cooking.
4. Students will compare and contrast two butternut squash soup
recipes: one that has been prepared using raw or basic
ingredients (conventional preparation) and one that has been
prepared from a ready-to-eat package (convenience
preparation).
○ Evaluation will include taste, flavor, cost per serving,
preparation time.
5. To gain experience in making vegetable and fruit recipes.

10

Baking

1. Students will demonstrate their ability to follow a recipe to
prepare a thick dough and cook using the dry heat method by
baking mixed berry scones and pizza dough. (50)
2. Students will demonstrate their ability to follow a recipe to
prepare a gluten-free baked product.
3. Students will demonstrate their ability to follow a recipe to
prepare a conventional (gluten-containing) baked product.
4. Students will differentiate the structural qualities between a
gluten-containing and a gluten-free baked product.
5. Students will understand the formation of gluten and gluten’s
importance in providing structural integrity to baked products.
6. Students will be able to identify and list the changes in
appearance and texture that occurs from over mixing and
undermixing a batter.
7. Students will compare and contrast the sensory characteristics
and perceived eating quality between several baked products.
8. To educate students on ways to prepare a typically restaurant
associated meal at home
9. To determine the effects of variations in the mixing time on the
quality of muffins.
10. Students will understand the difference between biological and
chemical leavening.
11. Students will demonstrate their ability to prepare an
economical yeast dough that can be used at home.
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12. Students will observe the effects of mixing time on the
appearance, texture and quality of hotcakes.
11

Recipe StandOff

1. To plan and prepare nutritious meal for a family with busy
schedule.
2. To prepare food within a limited budget.
3. To cost out recipes.
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Appendix C: Participant Demographics
Completed Both Pre and Post

Completed Only PreSurvey

21.18 +/- 3.64

20.23 +/- 3.61

Male

14 (35.9%)

8 (61.5%)

Female

25 (64.1%)

5 (38.5%)

Married

2 (5.1%)

1 (7.7%)

Single

37 (94.9%)

12 (92.3%)

No

34 (87.2%)

13 (100%)

Yes

5 (12.8%)

0 (0%)

Single Dorm

1 (2.6%)

0 (0%)

Dorm with Roommates

9 (23.1%)

7 (53.8%)

Apartment with
Roommates

27 (69.2%)

6 (46.2%)

Commuter

2 (5.1%)

0 (0%)

1.44 +/- 0.72

1.15 +/- 0.38

Freshman

5 (12.8%)

4 (30.7%)

Sophomore

17 (43.6%)

7 (53.8%)

Junior

11 (28.2%)

2 (15.4%)

Senior

6 (15.4%)

0 (0%)

Nutrition/Dietetics

18 (46.1%)

5 (38.5%)

Fermentation Sciences

11 (28.2%)

5 (38.5%)

Exercise Science

5 (12.8%)

2 (15.4%)

Other

5 (12.8%)

1 (7.7%)

None

23 (60.0%)

6 (46.1%)

Age (years)
Gender

Relationship Status

Hispanic/Latino

Housing

Number of People You
Cook For
Academic Standing

Major

Employment
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Part-time

15 (38.5%)

7 (53.9%)

Full-time

1 (2.6%)

0 (0%)

< $15,000/year

36 (92.3%)

12 (92.3%)

$15,001 to $25,000/year

3 (7.7%)

1 (7.7%)

No

19 (48.7%)

7 (53.9%)

Yes, but never utilized

19 (48.7%)

5 (38.5%)

Yes, have utilized

1 (2.6%)

1 (7.7%)

Income

Free Pantry Awareness*

*Appalachian State has a resource known as the Food Pantry and Free Store located in one of
their halls. Any students or Appalachian family members who have needs for food or goods are
welcome to visit and utilize this resource.
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Appendix D: Recruitment Script
Recruitment Script
Sent via email
Welcome to Basic Food Science! This semester all Basic Food Science laboratory sections are
invited to be part of a research study looking at the positive effects a Basic Food Science
laboratory has on students’ cooking literacy, home food environment, food purchasing, and food
consumption habits.
You are eligible to participate if:
● You are an Appalachian State University student
● You are currently enrolled in a NUT 1202 Basic Food Science course.
● You complete the full course.
The study will consist of an online pre-course survey and a post-course survey.
The pre-course survey will be available from 12:55 PM Saturday, January 12th to 12:55 PM on
January 22nd. The survey can be accessed by clicking the following link: (Place link for survey
once live)
Participants who volunteer to join the research study can earn up to 20 points extra credit.
Please contact Sakina Craine (crainesf@appstate.edu), Maggie Morgan
(morganml4@appstate.edu), or Dr. Jamie Griffin (griffinjb@appstate.edu) with any questions.
Principle Co-Investigator: Sakina Craine
Principle Co-Investigator: Maggie Morgan
Faculty Mentor: Jamie Griffin , Ph.D.
Department of Nutrition and Healthcare Management
Appalachian State University
Boone, North Carolina
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Appendix E: Assessment Tool
Hello! You said it would be OK for us to email you and get your opinion and thoughts.
Your answers are important. They will help determine if the Basic Foods Laboratory will
be helpful to others who are trying to learn basic food preparation and cooking skills. Your
honesty will help us improve the program. All your answers are completely confidential.
This survey should take no longer than 15 minutes.
Remember, there are no right or wrong answers. Let’s get started.
Section Header
1. I enjoy cooking.
o Strongly disagree
o Somewhat disagree
o Neither disagree nor agree
o Somewhat agree
o Strongly agree
2. I get a lot of satisfaction from cooking meals.
o Strongly disagree
o Somewhat disagree
o Neither disagree nor agree
o Somewhat agree
o Strongly agree
3. Eating a meal cooked at home is important to me.
o Strongly disagree
o Somewhat disagree
o Neither disagree nor agree
o Somewhat agree
o Strongly agree
4. What is the biggest influence on how you prepare foods? (please select all that apply)
o Senses (taste, smell, presentation, texture)
o Money
o Culture
o Health
o Availability of food items
o Family
o Media (example: television, magazine, books, etc.)
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o Other (please specify)
o I don't cook
5. How did you first learn to cook?
o Family
o Friends
o Media (example: television, magazine, books, etc.)
o School
o Other (please specify) _________________
o I do not know how to cook
6. How would you describe your current cooking skills?
o Convenience foods/ready-made meals
o Ready-made ingredients to complete a meal (ex: ready-made sauce)
o Prepare dishes from basic ingredients
o I do not cook at all
o Other (open ended block)
7. Convenience foods are pre-packed foods that are bought and prepared easily. For
example: Kraft Dinner, frozen chicken fingers. In the past day, how often have you eaten
convenience foods?
o None
o Less than 1 time
o 1-2 times
o 3-4 times
o 5 times or more
8. How often do you prepare and cook a main meal using raw ingredients (for example,
cooking soup using fresh vegetables, or cooking chili using raw meat and fresh
vegetables)?
o Daily
o 4-6 times a week
o 2-3 times a week
o Once a week
o Less than once a week
o Never

48

9. How often do you do the following? Plan your meals ahead?
o Never
o Less than once a month
o Once a month
o 2-3 times a month
o Once a week
o 2-3 times a week
o Daily
10. What meal do you spend the most time preparing?
o Breakfast
o Lunch
o Dinner
o I do not prepare meals
11. On average, how much time do you spend making that meal?
o Less than 15 minutes
o 15-30 minutes
o 31-60 minutes
o More than an hour
o I don't cook
12. How often do you do the following? Make a grocery list?
o Never
o Less than once a month
o Once a month
o 2-3 times a month
o Once a week
o 2-3 times a week
o Daily
13. Once you are in the grocery store, how much time are you willing to put towards
purchasing food for the week /biweekly. This could be at a farmer’s market, convenience
store, superstore, grocery store, etc.?
o Less than 15 minutes
o 15-30 minutes
o 31-60 minutes
o More than an hour
o I don't cook
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14. How many servings of vegetables do you usually eat each day?
o None
o 1 serving
o 2 servings
o 3 servings
o 4 servings
o 5 servings
o 6 or more servings

15. How many servings of fruit do you usually eat each day?
o None
o 1 serving
o 2 servings
o 3 servings
o 4 servings
o 5 servings
o 6 or more servings

16. How many servings of pasta and/or rice do you consume each day?
o None
o 1 serving
o 2 servings
o 3 servings
o 4 servings
o 5 servings
o 6 or more servings
17. How many servings of baked, boiled or mashed potatoes (not including chips or roast
potatoes) do you consume each day?
o None
o 1 serving
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o
o
o
o
o

2 servings
3 servings
4 servings
5 servings
6 or more servings

18. How many servings of chips, fried or roast potatoes do you eat each day?
o None
o 1 serving
o 2 servings
o 3 servings
o 4 servings
o 5 servings
o 6 or more servings
19. How many servings of fish or fish products, e.g. cod, tuna, or fish fingers, do you
consume each day?
o None
o 1 serving
o 2 servings
o 3 servings
o 4 servings
o 5 servings
o 6 or more servings
20. How often do you eat fruits and vegetables as a snack?
o Never
o Less than once a month
o Once a month
o 2-3 times a month
o Once a week
o 2-3 times a week
o Daily
Section Header
21. Do you wash fruits and vegetables that don’t need to be peeled before eating them?
o No
o Yes
o Don’t know
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22. Do you eat food past its ‘use by’ date?
o No
o Yes
o Don’t know
23. Do you follow the instructions for storage on packaged foods?
o No
o Yes
o Don’t know
24. Do you check that food is piping hot when reheating?
o No
o Yes
o Don’t know
25. How often are the following true? In my home, there are vegetables to have as a snack.
o Never
o Less than once a month
o Once a month
o 2-3 times a month
o Once a week
o 2-3 times a week
o Daily
26. How often do you do the following? Have fruits and vegetables ready to eat as a snack?
o Never
o Less than once a month
o Once a month
o 2-3 times a month
o Once a week
o 2-3 times a week
o Daily
27. Do you have some or all of the following basic food ingredients in your home? (pasta,
rice, fresh, frozen or canned fruits and vegetables, meats and seasoning)
o No
o Yes
o Don’t know
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28. Do you have access to a garden that grows foods and/or herbs?
o No
o Yes
o Don’t know
Section Header
29. How confident do you feel about being able to cook raw or basic ingredients?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
30. Preparing foods using methods like cooking, chopping, mixing and stirring?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
31. How confident do you feel about using different methods to cook foods such as boiling,
stir-frying, steaming and grilling?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
32. How confident do you feel about using different methods for cooking; for example, stove
top, oven, microwave, and barbeque?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
33. How confident do you feel in your ability to read recipes?
o Not confident at all
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o
o
o
o

Not confident
Neither not confident nor confident
Confident
Extremely confident

34. How confident do you feel about following a simple recipe?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
35. How confident do you feel in your ability to cook grains, for example, rice, pasta,
couscous?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
36. How confident do you feel in your ability to cook vegetables?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
37. How confident do you feel in your ability to cook meat including fish and/or poultry?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
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38. How confident do you feel in your ability to prepare a well-balanced meal? A well
balanced meal would provide half a plate of vegetables, a quarter plate of meat or meat
alternative, and a quarter plate of grain products like pasta or rice.
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
39. How confident do you feel in your ability to read the Nutrition Facts label to make
healthy choices? For example, low fat, low salt, low calorie, high fiber?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
40. How confident do you feel in your ability to change recipes to make them healthier? For
example, lower sugar, lower fat, lower sodium, and higher fiber?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
41. How confident do you feel in your ability to handle, store, and prepare foods safely?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
42. How confident do you feel about preparing and cooking new foods and recipes?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
43. How confident do you feel about tasting foods that you have not eaten before?
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o
o
o
o
o

Not confident at all
Not confident
Neither not confident nor confident
Confident
Extremely confident

44. How confident do you feel in your ability to use substitutions in a recipe if you don't have
a specific ingredient?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
45. How confident do you feel in your ability to use leftovers to prepare new meals?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
46. How confident do you feel in your ability to know when your food is cooked?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
47. How confident do you feel in your ability to plan meals for the week?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
48. How confident do you feel about purchasing foods?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
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o Extremely confident
49. How confident do you feel about purchasing new foods?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
50. How confident do you feel in your ability to compare food prices to save money?
o Not confident at all
o Not confident
o Neither not confident nor confident
o Confident
o Extremely confident
Section Header
51. Do you know how many portions of fruit and vegetables do you think health experts
recommend eating every day?
o 0
o 1
o 2
o 3
o 4
o 5 or more
52. The temperature danger zone is ____F to _____F
53. Name three dry-heat cooking methods
o __________________
o __________________
o __________________
54. Name three moist-heat cooking methods
o __________________
o __________________
o __________________
55. I can chop an onion into a medium dice.
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o No
o Yes
o I don’t know
56. I can mince garlic.
o No
o Yes
o I don’t know
57. I can Julienne carrots.
o No
o Yes
o I don’t know
58. I can zest a lemon.
o No
o Yes
o I don’t know
59. I can blanch vegetables.
o No
o Yes
o I don’t know
60. I can cook chicken to the proper internal temperature.
o No
o Yes
o I don’t know
61. I can use the correct measuring tool to measure water.
o No
o Yes
o I don’t know
62. I can use the correct measuring tool to measure flour.
o No
o Yes
o I don’t know
63. I can properly store foods to avoid cross-contamination.
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o No
o Yes
o I don’t know

Section Header-Food insecurity
64. Do you ever worry that you do not have enough money to buy the quality of foods you
wish to buy?
o No
o Yes
o I don’t know
65. In the past month, did you ever cut the size of your meals or skip meals because there
wasn’t enough money for food?
o No
o Yes
o Don’t know
66. In the past month, did you ever eat less than you felt you should because there wasn't
enough money for food?
o No
o Yes
o Don’t know
67. If you answered "Yes" to any of the following questions, check all that apply.
o I did not have enough money to buy enough food
o I do not know how to purchase food
o I do not know how to prepare or cook food
o Other _______________________________
You are almost finished. This is the last set of questions. Make sure you complete the
survey to receive 10 extra credit points
Demographic Questions
You are almost finished. This is the last set of questions. Make sure you complete the
survey.
68. What is your age? ____________
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69. Are you?
○ Male

○ Female

70. Are you?
○ Married

○ Single

71. Are you Hispanic or Latino?
○ Yes
○ No
72. What is your race? (Check all that apply)
○ White/Caucasian
○ Black/African American
○ American Indian or Alaska Native
○ Native Hawaiian or Other Pacific Islander
○ Asian
○ Other (please specify): _______
73. Do you live?
o On-campus
o Off-campus
74. Choose the option that best describes your current living situation?
o Single dorm
o Dorm with roommates
o Single apartment
o Apartment with roommates
o Commuter
75. Including yourself, how many adults (over 19 years old) live with you?
_______ Adults
_______ Children (18 years or younger)
76. How many people do you usually prepare food for on a day to day basis?
o 1
o 2
o 3
o 4
o 5 or more
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77. What is your current academic standing?
o Freshman
o Sophomore
o Junior
o Senior
78. What is your major? ____________________
79. Are you currently employed?
o No
o Yes, part-time
o Yes, full-time
80. What is your income?
○ Less than $15,000 per year
○ $15,001 to $25,000 per year
○ $25,001 to $50,000 per year
○ $50,001 to $75,000 per year
○ $75,001 or More per year

81. What are the last 6-digits of your cell phone number? (Ex: 828-262-2233 would be
622233) __________________
82. Thank you for time. To receive 10 extra credit point, please email a screenshot of your
completed survey to Sakina Crain (crainesf@appstate.edu)
83. Want 10 more extra credit points? You will get another email in a few months with a link
to a new survey. Be sure to complete the last survey. The next survey will be shorter than
the one you just completed.
84. If you have any questions, please email Sakina Craine (crainesf@appstate.edu) or Maggie
Morgan (morganml4@appstate.edu).

Question for Pilot Run
How many minutes did it take you to complete this survey?
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Opinions about the Course (at pre)
Why did you choose to take Basic Food Science/Basic Food Science Lab?
What skills are you most interested in learning in the Basic Food Science Lab?
Opinions about the Course (at post)
85. Did you learn the skills you wanted to learn in the Basic Food Science Lab?
86. How do you feel overall about the lab?
87. What things did you dislike about the course?
88. Is there anything you feel should be improved if the course is run again?
89. Do you have any other valuable feedback you would like to provide?
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Appendix F: USDA Abstract and Poster
Improving Food Security and Food Literacy Among Students Enrolled in a Basic Food
Science Lab at Appalachian State University

Maggie Morgan, BS; Jamie Griffin, PhD, RDN, LDN

Abstract:
Food insecurity among college students is gaining national attention. This disparity in college
students may be attributed to limited food literacy, availability and ability to purchase and
prepare healthful foods, along with ease and availability of processed or fast food.
A dual relationship between food insecurity and inadequate food literacy exists. According to
recent reports, between 46.2%-62% of Appalachian State University (ASU) students experience
some aspect of food insecurity. College learning experiences can help increase food literacy.
Courses that increase food literacy hold potential to reduce food insecurity. The Basic Food
Science Lab (Basic Foods Lab) at ASU is well poised to act as a catalyst to increase these skills
to reduce student food insecurity. Pilot data collected during Fall 2018 identified the following
barriers in students (n=58): 31% decreased the size or skipped a meal and ate less food within the
past month due to lack of financial resources to acquire food, and 91% stated money was a big
influence on food purchase choices.
With these barriers identified, the ASU Basic Foods Lab will conduct a research project during
Spring 2019. The goal of the project is to increase food literacy and combat food insecurity
through a structured food literacy-based curriculum. Objective and outcomes will be measured at
post-term along with specific measures that identify each student’s food security level. Results of
this study are forthcoming in Fall 2019.
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Appendix G: FNCE Abstract and Poster
Improving Food Security and Food Literacy Among Students Enrolled in a Basic Food
Science Lab at Appalachian State University
Maggie Morgan, BS; Jamie Griffin, PhD, RDN, LDN
Learning Need Code
●

4070 Food security and hunger

Learning Objective-Poster
1. After the presentation, the participant will be able to describe the impact of a food
literacy-based curriculum on food security and food preparation skills among students
attending an Appalachian university.
Track
Wellness and Public Health
Education, Training, and Counseling
Abstract
A dual relationship between food insecurity and inadequate food literacy exists. This disparity in
college students may be attributed to limited food literacy, availability and ability to prepare
healthful foods. College learning experiences that increase food literacy hold potential to reduce
food insecurity.
During Spring 2019, the Basic Food Science Lab conducted a research project to increase food
literacy and combat food insecurity through a structured food literacy-based curriculum. Food
literacy outcomes and food security level were measured pre- and post-term through a Qualtricsbased survey. Analyses included Wilcoxson Signed Rank test and McNemar test.
Students (n=39) were single (85%), female (64%), with a mean age of 21. 2 years. Over 30%
identified as food insecure. Results showed an increase in food literacy-based confidence (p < .
05) in Food Label reading, meal planning, preparing a well-balanced meal, and cooking with raw
or basic ingredients; and ability to make recipe substitutions (p < . 001). Food security did not
improve (p=. 344); however, a trend was observed. From pre- to post-term, food security
indicators such as ability to prepare/cook foods, cutting size of a meal or meal skipping, and
worry about lack of money to buy food improved.
A food literacy-based curriculum did not significantly change food security status in this student
population; food literacy-based confidence did improve. Increasing confidence in a behavior
increases the potential for engagement and adaptation of the specific behavior. Food literacy
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improvements observed may provide positive coping skills to help reduce food insecurity in this
target student population.
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Appendix H: NCAND Abstract and Poster
Improving Food Security and Food Literacy Among Students Enrolled in a Basic Food
Science Lab at Appalachian State University
Maggie Morgan, BS; Jamie Griffin, PhD, RDN, LDN
A dual relationship between food insecurity and inadequate food literacy exists. This disparity in
college students may be attributed to limited food literacy, availability and ability to prepare
healthful foods. College learning experiences that increase food literacy hold potential to reduce
food insecurity.
During Spring 2019, the Basic Food Science Lab conducted a research project to increase food
literacy and combat food insecurity through a structured food literacy-based curriculum. Food
literacy outcomes and food security level were measured pre- and post-term through a Qualtricsbased survey. Analyses included Wilcoxson Signed Rank test and McNemar test.
Students (n=39) were single (85%), female (64%), with a mean age of 21. 2 years. Over 30%
identified as food insecure. Results showed an increase in food literacy-based confidence (p < .
05) in Food Label reading, meal planning, preparing a well-balanced meal, and cooking with raw
or basic ingredients; and ability to make recipe substitutions (p < . 001). Food security did not
improve (p=. 344); however, a trend was observed. From pre- to post-term, food security
indicators such as ability to prepare/cook foods, cutting size of a meal or meal skipping, and
worry about lack of money to buy food improved.
A food literacy-based curriculum did not significantly change food security status in this student
population; food literacy-based confidence did improve. Increasing confidence in a behavior
increases the potential for engagement and adaptation of the specific behavior. Food literacy
improvements observed may provide positive coping skills to help reduce food insecurity in this
target student population.
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from Appalachian State University in May 2020. Maggie will pursue a career as a Registered
Dietitian Nutritionist.

