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A Note to Reader 
 
 

The McNair Scholarly Review, published at The College of St. Scholastica and funded by a grant from 
the United States Department of Education, is a journal comprised of research completed solely by 
undergraduate students.  These students, with guidance from their research mentors, undertook 
independent projects which moved them intellectually from beginner to experienced researchers.  
Their research varies in subject matter and complexity; the work reflects each scholar’s academic 
interest.  Each article is written in a style appropriate to its field of study. 
 
This fourteenth group of McNair scholars has worked hard, stretched their intellect and matured 
professionally as they moved through the research process.  The McNair Program staff at The 
College of St. Scholastica proudly presents these scholars and their work in this fourteenth issue of 
the McNair Scholarly Review. 
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Urokinase Plasminogen Activator Receptor-Associated Protein  

Expression in Normal and Diseased Lung Tissue 
 

Carolyn J. Adamski, Biochemistry 
The College of St. Scholastica 

Michael M. Bundesmann, M.D., Mentor 
Lynn M. Schnapp, M.D., Mentor 

Center for Lung Biology 
University of Washington 

 
Abstract:  The urokinase plasminogen activator receptor-associated protein (uPARAP/Endo180) 
is a transmembrane endocytic receptor of the macrophage mannose receptor protein family that 
mediates collagen internalization and degradation in mesenchymal cells.  Intracellular pathways 
leading to proteolytic degradation of collagen matrices are incompletely understood.  Collagen 
matrix remodeling plays a crucial step in the pathogenesis of lung cancer and pulmonary 
fibrosis.  The specific function of uPARAP under these pathological conditions is unknown.  This 
work focused on defining the expression of uPARAP in the lung using western blot analysis, real-
time PCR, and immunohistochemistry.  Western blot analysis and real-time PCR on whole organ 
lysates were used to demonstrate that uPARAP is more highly expressed in the lungs than in the 
liver, kidney, heart and skin.  Immunohistochemistry was used to define the spatial expression of 
uPARAP in human lung cancer and acute lung injury.  Immunohistochemistry staining for 
uPARAP in fixed lung tissue needs to be optimized to match protein levels determined by western 
blot analysis and real time PCR.  Future directions aim to optimize antigen retrieval and 
immunoreactivity of antibodies on fixed tissues. 
 
Introduction 
 
The urokinase plasminogen activator receptor-
associated protein (uPARAP/Endo180) is a 
transmembrane endocytic receptor that 
mediates collagen internalization and 
degradation in mesenchymal cells (1-3).  
uPARAP is a member of the macrophage 
mannose receptor family and is expressed 
predominantly on mesenchymal cells, 
macrophage, and subsets of endothelial cells 
(4-5).  Fibroblasts cells that lack uPARAP are 
completely unable to internalize collagen (6-
7).  uPARAP has been shown to be highly 
expressed in rat lung tissue (1). In addition to 
its role in collagen internalization and 
degradation, uPARAP contributes to the 
adhesion and migration of fibroblasts on 
collagen matrices in vitro (6).  Its role in 
binding to the urokinase plasminogen 

activator receptor is unknown.  Although, 
uPARAP’s capacity to internalize collagen is  
 
well described, the functional consequences of 
uPARAP on extracellular matrix (ECM) 
remodeling are unclear.  We sought to define 
the expression of uPARAP in two disease 
processes where ECM remodeling is 
important - pulmonary fibrosis and lung 
cancer.  Degradation of the collagen-rich 
ECM is essential to tumor progression in at 
least four different ways.  It facilitates the 
physical expansion of the tumor mass, 
liberates latent tumor growth factors 
embedded within the ECM, enables the 
formation of a neovasculature within the 
expanding tumor mass, and subverts the 
proliferative restrictions imposed on tumor 
cells by the ECM (13-14). Previous studies 
have shown that uPARAP is expressed in 
tumor stromal cells and has a role in tumor 



McNair Scholarly Review ~ The College of St. Scholastica Page 2 

progression in breast, prostate and head and 
neck cancer (8-12).  Given the importance of 
ECM remodeling in malignancy, and 
uPARAP’s capacity for collagen 
internalization, we hypothesize that 
uPARAP/Endo180 intracellular collagen 
degradation pathway is a functionally relevant 
pathway for collagen turnover during 
malignant progression of lung cancer. 
 
Pulmonary fibrosis is a progressive and fatal 
disease characterized by the excessive 
deposition of extracellular matrix components 
that results in impaired ventilation and gas 
exchange.  In contrast to lung cancer, 
pulmonary fibrosis results in the accumulation 
of excessive ECM.  One of the primary 
components of the excessive ECM is collagen.  
There is no cure for pulmonary fibrosis.  
Extensive, ongoing research has described the 
role of extracellular pathways in matrix 
remodeling in pulmonary fibrosis, including 
matrix metalloproteinases and serine proteases 
(13-14).  However, the roles of intracellular 
pathways, such as uPARAP/Endo180, for 
collagen removal have not been explored.  We 
hypothesize that uPARAP/Endo180 
intracellular collagen degradation pathway 
may also play a role in the pathogenesis of 
pulmonary fibrosis. 
 
uPARAP/Endo180 intracellular pathway for 
collagen turnover may play a role in both lung 
cancer and pulmonary fibrosis.  The 
accumulation of collagen in pulmonary 
fibrosis and the degradation of collagen in 
cancer make these two pathological conditions 
ideal for comparative studies of uPARAP 
expression.  Our first aim is to describe the 
extent of uPARAP expression in human lung 
cancer.  Given its described role in human 
squamous and adenocarcinomas, we 
hypothesize that uPARAP will be expressed in 
lung cancer and may play a role in matrix 
remodeling.  A second aim of this project will 
be to characterize the role of uPARAP and 

intracellular pathways for collagen clearance 
in a mouse model of lung injury and fibrosis. 
 
 
Materials and Methods 
 
Tissue specimens 
Bleomycin instilled mouse lung was fixed in 
4% paraformaldehyde at 20 cmH2O pressure 
then paraffin embedded. Paraformaldehyde 
fixed, paraffin embedded human lung cancer 
tissue was generously provided by Douglas 
Arenburg, University of Michigan, Ann 
Arbor.  Paraformaldehyde fixed and paraffin 
embedded human lung sections of acute 
respiratory distress syndrome (ARDS) was 
provided by Rodney Schmidt, University of 
Washington - Seattle. 
 
Mice 
uPARAP null mice were a generous gift from 
Lars Engelholm, Finsen Laboratory, Denmark.  
Knockout mice were created in FVB 
backgound and backcrossed 7 generations to 
C57B/6 mice.  Bleomycin instillations were 
performed on matched sibling wild type and 
uPARAP -/- mice. 
 
Immunohistochemistry 
Immunohistochemistry was performed using 
uPARAP mouse monoclonal antibody 
(2.H.9:F12)(generous gift from Lars 
Engelhom, PhD, Finsen Laboratory, 
Copenhagen, Denmark (Sulek et al. 2007) 
(0.25 ug/ml)), isotype control mouse IgG1κ 
(eBiosciences, Sand Diego, CA), or uPARAP 
rabbit polyclonal (Abcam, Cambridge, MA) 
overnight at 4 °C.  Rabbit IgG secondary 
antibody – H&L Biotin conjugated (Abcam, 
Cambridge, MA) and Mouse IgG secondary 
antibody – H&L Biotin conjugated (Zymed) 
were applied to samples and 
immunoperoxidase complexes were formed 
using Vectastain Elite ABC Kit (Vector).  
Color development was performed with 
VectorRed (Vector Laboratories, Burlingame, 
CA).  Sections were counterstained with 
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analysis, this technique of 
immunohistochemistry may not be detecting 
the complete expression of uPARAP.  
Potential solutions include use of alternative 
epitope retrieval methods, use of signal 
amplifying secondary antibodies, or use of 
fresh frozen tissue sections. Techniques 
optimized here can be applied to further banks 
of human lung tissue in order to characterize 
the presence of uPARAP.  Further 
experiments will use these 
immunohistochemistry protocols to stain for 
the presence of uPARAP in human interstitial 
lung disease paraffin embedded tissues.   
 
Genotyping method will be used in future 
studies when testing uPARAP knock-out mice 
for response to models of lung injury and 
fibrosis.  Western blot and real-time PCR 
analyses will be used to define expression 
pattern of uPARAP.  Following bleomycin 
instillation mice initially develop fibrotic and 
inflammatory response that peaks at 7 to 10 
days.  Following resolution of the acute lung 
injury fibrosis develops and peaks 4 weeks 

following bleomycin.  We will study the 
expression of uPARAP throughout and 
leading to recovery of pulmonary fibrosis in 
mice.  In addition, we will also examine 
differences in response to acute lung injury 
and subsequent fibrosis in the uPARAP 
knockout mice. 
 
Conclusions: 
 
This work demonstrates that under normal 
physiological conditions uPARAP is 
expressed highest in the lungs compared to the 
liver, kidney, skin and heart.  Expression 
levels will be examined as a response to lung 
injury.  It is shown that uPARAP is expressed 
in cell bodies of human lung cancer and acute 
lung injury.  This detection method requires 
further optimization in order to define the 
spatial expression of uPARAP in lung cancer 
and acute lung injury. 
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Effects of Simulated Herbivory on  
Tanacetum vulgare 

 
Jacquelyn L. Alvar, Biology 

The College of St. Scholastica 
Julie Etterson, Ph.D., Mentor 

Department of Biology 
University of Minnesota - Duluth 

 
ABSTRACT 

 
The introduction of invasive plant species has negatively impacted the fitness and survival of 
many indigenous plants.   One explanation for the proliferation of invasive species is the lack of 
natural enemies, such as herbivores, that limit population growth in the native range. Herbivory 
is well documented to have a negative impact on plant fitness causing decreased seed 
production, decreased flower and fruit production, stunted growth, and even mortality.  As of 
right now there are no known biological control agents in the non-native range for the species 
that is the focus of this study, Tanacetum vulgare.  However, several biocontrol agents are 
currently being tested and may serve as a positive alternative to chemical control, as it can be 
employed with a low risk of harm to non-target species or wetlands. The goal of this work was to 
mimic the damage that might be caused by biocontrol agents in T. vulgare to provide an 
indication of whether they may offer an effective means of controlling this prolific invasive 
species. The damage caused in this experiment did not significantly reduce plant fitness.  There 
was some disparity in the findings suggesting genetic variation for adaption to the introduction 
of the biocontrol agents. 
 
Introduction 
 

Invasive species are non-native to an 
area, and a majority of them are able to 
multiply aggressively.  One of the major 
areas of concern with invasive species is that 
they can rapidly cause an extreme amount of 
harm, which impacts biodiversity (Sakai, 
Allendorf, et al.).  Invasive species are a 
threat to areas worldwide.  They invade all 
types of habits, including fresh water 
ecosystems and estuaries, forests, and 
grasslands (Nature).   The control and 
management of these species has had an 
inconceivable impact on our economy, with 
costs averaging billions of dollars annually. 
(Sakai, Allendorf, et al.)  One species, which 
is of particular concern in Minnesota, is 
Tanacetum vulgare. 

 

Common tansy (Tanacetum vulgare, 
Asteraceae) is an herbaceous, aromatic 
perennial that was brought to the United 
States in the 17th century.  Tansy produces 
secondary compounds that are toxic to 
humans and livestock but also can be used in 
cooking and as a medicinal herb (CABI 
2007).  T. vulgare has a large native 
distribution area ranging from Europe to 
Japan.  Since the time of introduction to the 
U.S., it has spread out of the classic herb 
garden and into the surrounding landscapes.  
It has taken over native vegetation in areas 
such as roadsides, pastures, riverbanks, and 
forests (NCWSS, 2008).  Five states have 
declared Tansy as a noxious weed: 
Colorado, Montana, Minnesota, Washington 
and Wyoming (MN, 2008). 
 

T. vulgare is an aggressive invasive 
species that is difficult to control because it 
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is a large plant (1-1.5 m) that produces 
numerous yellow, flat, button-like flower 
heads.  It may produce between 20 and 200 
flower heads per plant, generating as many 
as 50,000 seeds.  Furthermore, this species 
also reproduces vegetatively via rhizomes 
(NRCS, 2008).  Research is currently being 
conducted at the University of Minnesota-
Twin Cities and at the CABI Bioscience 
Laboratory in Switzerland with the goal of 
identifying and testing potential agents that 
are efficient and host-specific.  These insects 
include the stem-mining weevil 
Microplontus millefolii, the leaf-feeding 
beetle Cassida stigmatica, and the rhizome-
mining moth Isophrictis striatella (McClay, 
2006). 

 
T. vulgare has been effectively 

managed by means other than biocontrol.  
Herbicides such as metasulfuron, 
chlorsulfuron, or metasulfuron plus 
chlorsulfuron have been shown to control 
the spread of this plant species (Jacobs).  
However, these chemicals can also harm 
surrounding species that are not targeted for 
control (Pavia, 1998).   Other methods 
including hand-pulling, mowing, tilling, or 
burning are also effective.  However, the 
impact on the plant is temporary and the 
technique is laborious making it an 
unrealistic option for large areas of 
infestation (Jacobs).  For these reasons, 
biocontrol may be the most effective way to 
manage such an aggressive invasive species. 

 
There are several insect pests from 

the native range that are suitable candidates 
for biocontrol of T. vulgare that are being 
tested by the Commonwealth Institute of 
Biological Control (CABI Europe - 
Switzerland).  This European research 
facility conducts research on biological 
control of invasive insects and weeds, 
biopestisides, and biofuels.  CABI has been 
evaluating potential biological control 
agents for T. vulgare.   A few target insects 

have been identified of the numerous 
herbivorous species that utilize this plant.  
These insects are collected and reared for 
continued studies.  Their goal is to 
investigate their biology, host-specificity, 
and impact on T. vulgare.  Their prerelease 
studies are continuing with the hopes of 
finding an effective biological control for T. 
vulgare. 

 
The research that CABI-Europe is 

working on is crucial in finding an 
ecologically safe and economically effective 
way to control invasive species.  The 
process of prerelease research and obtaining 
government approval is lengthy.  As of yet, 
work is still being done on T. vulgare.  For 
that reason, simulated herbivory may be able 
to give us some preliminary data on this 
plants response to foliage damage. 

 
The goal of this research was to 

determine whether the kind of damage 
imposed on T. vulgare by potential 
biocontrol agents has a significant impact on 
plant fitness and may thereby reduce the 
spread of this invasive species.  To this end, 
I imposed two herbivory treatments that 
mimicked the effects of chronic damage 
imposed by biocontrol agents and examine 
how these treatments effected plant size and 
flowering after one growing season. 
 
Materials and Mathods 
 
Experimental Design 

 Ada Tse, a graduate student in 
Integrated BioSciences at the University of 
Minnesota - Duluth (UMD), collected seed 
heads from 100 plants at the UMD farm in 
the fall of 2008.  Seeds from a single family 
share the same mother, but the father is 
unknown.  Seeds were germinated in the 
greenhouse until they were 6 weeks old.  
From these seedlings, I selected five 
replicate siblings from 20 different 
genotypes.  I planted these 100 seedlings in 
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3.8-Liter pots in Pro-Mix BX horticultural 
soil in the out-of-doors at the University of 
Minnesota Research and Teaching Center.  
Plants were watered three times per week on 
average.  Pots were arranged into three 
spatial blocks of each of which contained 
35, 35, and 30 pots respectively.    

 
At week 12, plants were subjected to 

three treatments: 1) no-herbivory control,   
2) herbivory that mimic small chew holes in 
the leaves, 3) defoliation.  Each treatment 
was imposed on three replicates per 
genotype.   The chew-hole treatment 
consisted of using a 0.0625 mm hole punch 
to all leaves. The defoliation treatment 
consisted of using a razor blade to remove 
half of the leaves on each leaf on the plant.  
Simulated herbivory began on July 13, 2009.    
Each of the herbivory treatments was 
imposed once a week for a total of six 
treatments over the course of a single 
growing season.  

 
To determine the effect of the 

herbivory treatments on plant fitness, I took 
weekly measurements of leaf number and 
biweekly measurements of leaf height and 
leaf width beginning on June 9, 2009.  In 
addition, I recorded the date of first flower 
for plants that reproduced in summer 2009. 

 
Data Analysis 
 Data was analyzed by Repeated 
Measures ANOVA.  ANOVA is one type of 
analysis that can examine all of the data 
simultaneously.  We analyzed leaf attributes 
prior to and after the imposition of two 
different herbivory treatments.  The specific 
data included in this analysis was 
germination date, leaf number, leaf length, 
and leaf width.  We analyzed this by block, 
family, and treatment.  A significant block, 
family, or treatment factor means that one 
group differed from the others. 
 
 

Results 
  
 Data was collected on measurements 
before simulated herbivory was imposed 
(weeks 1-6), and entered into ANOVA to 
see if block position or family had any 
significant effects on their growth.   Family 
had a significant effect on leaf length at 
week four (Fig. 1) and leaf number at weeks 
five (Fig. 2) and six (Fig. 3), with at least 
one family differing significantly from the 
others (Table 1).   
 
 It is interesting to note that after 
herbivory (weeks 7-13), family was a very 
significant factor, treatment was marginal, 
and block had no effect at all (Table 1).  
Family had a significant effect on leaf length 
at week seven (Fig. 4), week eight (Fig. 5), 
week nine (Fig. 6), week ten (Fig. 7), and 
week eleven (Fig. 8).  It also had a 
significant effect on leaf width at week eight 
(Fig. 9).   Treatment also showed to be a 
significant factor during week seven in leaf 
number (Fig. 10) and during week eight in 
leaf width (Fig. 11).  Block also showed a 
significant effect with regards to leaf width 
at week 8 (Table 2).   

 
Discussion 
 

T. vulgare has shown that family has 
a significant effect on its response to 
simulated herbivory, indicating the 
possibility that genetic variation has an 
overall impact on this plant’s fitness.  While 
family illustrated noteworthy results, taken 
as a whole, it does not appear that the 
amount of simulated herbivory imposed on 
these plants produced a significant effect on 
the plants leaf number or size.  At the time 
of this writing, data collected on date of first 
flower has not been analyzed.  Another 
variable that may play a role in T. vulgare’s 
ability to compensate is the part of the plant 
that receives the damage.  The plants leaves 
may not be the most vulnerable part of the 
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plant, and, therefore, damage to rhizomes or 
stems may have had more of an affect 
(vanKleunen). 

 
There are, of course, many variables 

that should be considered when evaluating 
the data.  Simulating herbivory cannot be 
truly accurate, as it does not take into 
account the fact that foliage damage caused 
by insects are not typically uniform in shape 
or precise in the amount of foliage removed 
(Pavia).  It also does not take into account 
such things as the plants’ chemical defensive 
responses to different types of herbivores, or 
the secondary chemical compounds that 
might be released from the insects during 
consumption (Lehtila). Continued research 
in biocontrol is needed.  Without a way to 
reduce the spread of this aggressive plant, it 
will continue to increase and out-compete 
our native plants species, which could be 
very detrimental to our areas ecosystem. 
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Figure 3.  Average leaf number 
comparison by family before 
herbivory. 

Figure 2.  Average leaf number 
comparison by family before 
herbivory. 

Figure 1.  Average leaf length 
comparison by family before 
herbivory. 
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Figure 4.  Average leaf number 
comparison by family after 
herbivory. 

Figure 5.  Average leaf number 
comparison by family after 
herbivory. 

Figure 6.  Average leaf number 
comparison by family after 
herbivory. 
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Figure 8.  Average leaf number 
comparison by family after 
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Figure 9.  Average leaf width 
comparison by family after 
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Table 1.  Analysis of Variance of leaf attributes measured on 100 Tansy vulgaris grown in pots under field 
conditions prior to the imposition of two different herbivory treatments and a no-herbivory control treatment.   
Significant p-values shown in bold. 

Trait Week 
Block Family 

Df F-ratio p-value df F-ratio p-value 
Germination date   1, 93 5.13 0.03 4, 93 3.15 0.02 

Leaf number  

1 2, 93 1.51 0.23 4, 93 0.97 0.43 
2 2, 93 0.83 0.44 4, 93 1.69 0.16 
3 2, 93 0.40 0.67 4, 93 1.57 0.20 
4 2, 93 0.81 0.45 4, 93 1.95 0.11 
5 2, 92 0.04 0.97 4, 92 4.36 0.00 
6 2, 92 0.26 0.77 4, 92 5.59 0.00 

Leaf length (mm) 
4 2, 92 1.72 0.19 4, 92 2.69 0.04 
6 2, 92 0.82 0.45 4, 92 2.06 0.09 

Leaf width (mm) 
4 2, 92 1.55 0.22 4, 92 0.68 0.61 
6 2, 92 0.12 0.88 4, 92 1.03 0.40 

 
 
Table 2.  Analysis of Variance of leaf attributes measured on 100 Tansy vulgaris grown in pots under field 
conditions after two herbivory treatments and a no-herbivory control were imposed (hole punches, defoliation).    
Significant p-values shown in bold. 

  

Trait Week 
Block Family Treatment Family x Treatment 

df F-
ratio 

p-
value Df F-

ratio
p-

value df F-
ratio 

p-
value df F-

ratio 
p-

value 

Leaf 
number 

7 2, 82 0.33 0.72 4, 82 2.65 0.04 2, 82 5.04 0.01 8, 82 0.28 0.97 
8 2, 82 1.48 0.23 4, 82 4.41 0.00 2, 82 0.29 0.75 8, 82 0.13 1.00 
9 2, 82 0.00 1.00 4, 82 2.71 0.04 2, 82 1.25 0.30 8, 82 0.34 0.95 
10 2, 82 0.01 0.99 4, 82 3.08 0.02 2, 82 0.57 0.57 8, 82 0.39 0.93 
11 2, 82 0.14 0.87 4, 82 3.05 0.02 2, 82 0.05 0.96 8, 82 0.41 0.91 
12 2, 82 1.18 0.31 4, 82 1.31 0.27 2, 82 0.55 0.58 8, 82 0.38 0.93 
13 2, 82 1.17 0.32 4, 82 1.07 0.38 2, 82 0.00 1.00 8, 82 0.30 0.97 

Leaf length 
(mm) 

8 2, 82 1.27 0.29 4, 82 1.94 0.11 2, 82 0.11 0.90 8, 82 0.91 0.51 
10 2, 82 0.82 0.44 4, 82 1.92 0.12 2, 82 0.62 0.54 8, 82 0.59 0.79 

Leaf width 
(mm) 

8 2, 82 3.86 0.02 4, 82 2.94 0.03 2, 82 3.12 0.05 8, 82 0.52 0.84 
10 2, 82 0.85 0.43 4, 82 1.22 0.31 2, 82 1.32 0.27 8, 82 0.54 0.83 

Date of 
first flower                           
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harvested and stored in OCT at negative 80°C. The livers are sectioned using the cryostat, 
mounted, and fixed using a DAPI nucleus stain. We previewed the slides in order to establish 
standard, optimized camera settings on the fluorescent microscope, and photographed the slides. 
Using Photoshop software, quantified changes in the ratio of red-to-green pixels in individual 
hepatocytes during the time course were obtained. 

 
 In order to analyze the contribution from PSCs, mice with the AlbCre vector were given 
partial liver hepatectomies. Livers were harvested at various time points after the partial liver 
removal. They were stored in OTC at negative 80°C. Once solid, the livers were cryo-sectioned, 
mounted, and fixed with a media containing DAPI nucleus stain. For this experiment, we 
established a second set of optimized camera settings on the fluorescent microscope, and then 
photographed the slides. To analyze, counted the total number of green hepatocytes and 
compared to the number of red hepatocytes present to find the contribution of PSCs to liver 
regeneration. 
 
Discussion 
 

    
 

 
Fig 3. Photos from various time points (12 hr, 1 day, 2 day, 3 day, 5 day, 7day, and 9 day, respectively) showing the 

increased fluorescence of GFP and the decrease in red fluorescence.  
 
 

The ratio of red to green pixels was analyzed in order to develop a chronometer (Figure 
3). The ratio was expected to indicate a great increase in GFP in the first few days. This increase 
is most noticeable from the 12-hour to the 1-day time points. As for the red fluorescence, we 
expected to see a gradual decay of the protein, which would be noticeable after GFP had reached 
its maximum. This decay is best shown from the 7-day to the 9-day time points. The graph 
produced (Figure 4) will be used to analyze age of hepatocytes in future studies, in order to gain 
a better understanding of how the liver regenerates and proliferates.  
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Fig 4.  The graphical representation of the red:green pixel ratio versus time.  
            Series 1 represents empirical data collected with standard deviations,  
            and Power (Series 1) represents the line of best fit. 

 
Analyzing PSCs in a regenerating liver was difficult from the 2-day time points. There 

were a large number of bi-nucleate cells, which we suspect were hepatocytes that had gone 
through mitosis, but had not yet completed cytokinesis. Due to the high number of apparent bi-
nucleate cells, the numbers from the 2-day time points did not correlate to what was expected 
from the other times. 
 

It was unexpected to find that the Txnrd1-deficient mice, at this preliminary stage of 
study, have a lesser PSC contribution. According to other research done in our lab, the Txnrd1 
null mice fully compensate for the deficiency during proliferation and regeneration. This 
discovery has lead to several questions about why this is occurring.  
 

Prior to normalization, the Txnrd1-deficient mice show 1.22% (± 0.8%) contribution 
from stem cells, and the Txnrd-1 expressing livers have a 3.18% (± 0.7%). This analysis was 
done from 20x zoom photographs specifically targeting red areas of the liver. The 10x 
photographs taken are currently being analyzed in order to give a more accurate idea of the 
contribution of these cells. It is possible that, after normalization of the data from 10x photos, the 
difference between the PSC contribution percentages in Txnrd1-deficient and Txnrd1-expressing 
livers will lessen to a non-significant level. In order to assess this, a study of the contribution of 
PSCs to developing livers and normal adult livers must also be done. These results with either 
further confirm the differences or help illustrate that there are no differences between the 
Txnrd1-deficient and wild type mice (Figures 5 and 6). 
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Fig 5. Liver sections from Txnrd1 deficient mice, with AlbCre vector. Shown are days 2, 3, and 7, respectively.  
 

   
Fig 6. Liver sections from Txnrd1Cond/+ mice, with AlbCre vector. Shown are days 2 , 3, and 7, respectively. 
 
Future Work 
 

The future direction of this study is to create a way to normalize the PSC contribution to 
a regenerating liver data already collected, and obtain a larger data set. Furthermore, the newly 
formed hepatocytes can be age-dated using the chronometer in order to gain information on how 
long ago the cell formed from a PSC. A project consisting of developing livers and daily liver 
maintenance is planned, in order to compare the data collected for relevance. A second direction 
the lab is interested in leads to investigation of alternative sources of electrons for RNR, 
compensating for the Txnrd1 pathway. This leads to investigation of the glutathione pathway, a 
suspected electron source. Another aspect the lab wants to look into is the use of PSCs as 
therapeutic medicine. Finally, the lab wants to investigate further into cancer studies, since there 
are oncology drugs on the market blocking the Txnrd1 pathway, supposedly preventing further 
tumor growth.  
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ABSTRACT 

 
Alicyclobacillus is a genus of archaea found worldwide.  Isolation from samples from Boiling 
Springs Lake has yielded four definite strains of Alicyclobacillus (Hamm et al., 2006) and 
several more are suspected.  This research uses Alicylobacillus as a model to investigate the 
species concept of prokaryotic organisms, analyzing the correlation between different areas of 
the organisms' genetic sequence and phenotypical similarities with emphasis on ecotype.  During 
this project, isolated strains of Alicyclobacillus were grown at a wide range of temperatures and 
pH levels to determine the growth range and optima of each strain.  When these and other 
phenotypical data are compared with genetic data for the same strains, the result might yield 
some revelation into the relationship between genotype and ecotype in extremophiles.  This could 
make an impact in multiple fields, including evolutionary ecology, microbiology, and microbial 
ecology. 
 
Introduction 
 
The Boiling Springs Lake Microbial Observatory is a National Science Foundation-supported 
project devoted to studying the extreme environments of Lassen Volcanic National Park, in 
California.  Investigators from Chico State University, Portland State University and Humboldt 
State University are correlating prokaryotic, eukaryotic and viral characterizations with 
biogeochemical measurements to understand factors affecting community structure and function.    
 
Ecological studies depend largely on investigating present species and their diversity.  
Unfortunately, the species concept for prokaryotes is indefinite.  Ernst Mayr's Biological Species 
Model says, “Species are groups of interbreeding natural populations that are reproductively 
isolated from other such groups” (Mayr 1996, Kutschera 2004).  This is a problem for 
prokaryotic organisms, which do not reproduce sexually.  If classified under Mayr’s concept, 
each separate organism would be its own species.  According to U. Kutschera (2004), Mayr 
admitted that “bacteria do not form biological species” according to his model. 
 
Mayr was not the first to investigate the species concept.  In 1985, Alfred Russel Wallace 
published one model of the species concept: “A species… is a group of living organisms, 
separated from all other such groups by a set of distinctive characteristics, having relations to the 
environment not identical with those of any other group of organisms, and having the power of 
continuously reproducing its like” (Wallace 1895, Kutschera 2003).  This concept does not stress 
reproduction like Mayr’s, instead focusing on phenotypical characteristics and the role of those 
characteristics within the environment.  This concept has proved more inclusive of prokaryotic 
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organisms.   
 
In recent years, the sequence of the 16S ribosomal RNA has provided a convenient way to 
determine the species of an organism - a 97 percent match with another organism classifies them 
as the same species (Hamm et. al., 2006).  Other classifications focus on phylotype, or the 
evolutionary history of the organism.  Both of these concepts are largely based on genotype.  The 
downfall of this approach, the exclusion of phenotype, is covered under the concept of ecotype.  
Ecotype is the smallest taxonomic subdivision… consisting of populations adapted to a particular 
set of environmental conditions.  The Boiling Springs Lake Microbial Observatory is currently 
investigating the connections between genotype and ecotype in the extreme environments of 
Lassen Volcanic National Park. 
 
Strains of Alicyclobacillus closely related in genotype have been shown to differ in phenotype.  
One theory that may explain this is “niche adaptation.”  In an environment such as Boiling 
Springs Lake, which can fluctuate seasonally, several strains of Alicyclobacillus may coexist, 
each rising to be the predominant strain when the environment suits that strain’s particular 
adaptations, and becoming dormant again when the environment fluctuates to better suit a 
different strain.  In this manner, the ecological niche occupied by Alicyclobacillus would always 
remain filled through the changes in the environment. 
 
The goal of this project is to collect phenotypical, and possibly ecotypical, information about 
isolated strains of Alicyclobacillus.  The project focuses on the optimal growth temperature and 
pH level of each separate strain and its data will be compared with corresponding genotypical 
data collected by colleagues.  Through this comparison, researchers will gain a better 
understanding of the organisms of Boiling Springs Lake, the characteristics of extremophiles, 
and the prokaryotic species concept. 
 
Materials and Methods 
 
All strains of Alicyclobacillus used were originally isolated from Boiling Springs Lake in Lassen 
Volcanic National Park. 
 
Preparation of Media 
 
For preparation of all media, pH was adjusted using 6M sulfuric acid, 1N HCl, and 1N NaOH.  
All media were autoclaved following assembly of ingredients on a stir plate.  For solid media, 
autoclaved Gelrite media and liquid media were mixed following autoclaving and immediately 
poured into sterile culture dishes, dried at room temperature, and refrigerated until use.  
 
Both liquid and solid media were used for growth of Alicyclobacillus, according to recipes 
recorded by Andrea Yip. 
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1xPTYG Liquid Media: 
 
Peptone     0.25 g/L 
Tryptone     0.25 g/L 
Yeast Extract     0.50 g/L 
Dextrose     0.50 g/L 
MgSO4-7H2O     0.60 g/L 
CaCl2-2H2O     0.07 g/L 
 
1x PTYG Solid Media: 
 
Peptone     0.25 g/L 
Tryptone     0.25 g/L 
Yeast Extract     0.50 g/L 
Dextrose     0.50 g/L 
MgSO4-7H2O     0.60 g/L 
CaCl2-2H2O     0.07 g/L 
Wolfe’s Trace Minerals 10 mL/L 
2M MgCl2     5 mL/L 
0.5M CaCl2     5 mL/L 
 
Gelrite      8 g/L 
 
Inoculation and Incubation of Media 
 
Screw Cap Tubes: 
Pyrex screw cap tubes with a capacity of 8 mL were used.  4 mL of liquid media were aliquoted 
into each tube.  For inoculation of experiments involving 8 tubes, inocula were prepared by 
making a turbid suspension in 1 mL pH2.9, 0.09% sterile saline solution in a sterile microfuge 
tube, and then mixing by pipet.  For inoculation of experiments involving 56 tubes, inocula were 
prepared by performing a full plate wash with 6 mL of 0.09% sterile saline solution and pipeting 
the wash into a small, sterile Pyrex tube.  Each 4 mL tube of media was inoculated with 40 μL 
inoculum. 
 
For temperatures under 50ºC, tubes were incubated on their sides in empty tip boxes.  For 
temperatures of 50ºC and over, tubes were incubated on their sides in sealed containers 
containing wetted paper towels to prevent evaporation.  Sealed containers were slightly angled to 
prevent liquid from leaking out the cap due to high temperature and associated pressure. 
 
Hungate Vials: 
100 μL of turbid suspension were pipeted into each small Hungate vial containing 10 mL of 
sterile 1xPTYG liquid media.  The vials were then sealed airtight with a crimper.  Daily, vials 
were injected with air for one minute, using an exit needle to avoid pressurization. 
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Gelrite Media: 
Plates were streaked for single colony isolation in tridrants or quadrants, depending on the 
previous organism growth. 
 
Data Collection 
 
Screw Cap Tubes: 
For screw cap tubes, growth was measured by daily spectrophotometer readings.  Data were 
recorded in transmittance and converted into absorbance in Microsoft Excel. 
 
Hungate Vials: 
For Hungate vials, growth was measured by daily direct counts.  0.3 mL were drawn out of the 
vial using a sterile needle and injected onto a hemacytometer for a direct count under a phase-
contrast microscope. 
 
Gelrite Media: 
Growth on Gelrite plates was visually observed and occasionally analyzed under a wet mount to 
determine growth purity. 
 
Results 
 
Four major experiments were carried out using the Alicyclobacillus strain LTF1.   
 
The first experiment, lasting from June 11 through June 19, consisted of one tube of liquid media 
each for pH values 1, 2, 3, 4, 5, 6 and 7, incubated at temperatures 5ºC, 20ºC, 30ºC, 40ºC, 50ºC, 
60ºC, 70ºC and 80ºC.  This experiment suffered from several unanticipated procedural flaws that 
made the data unreliable: first, twenty-one tubes, mostly at temperatures above 50ºC, leaked 
considerably during their incubation, losing various levels of media and allowing in 
contamination.   
 
The second experiment, consisting of the same tubes as the first, except for the elimination of the 
5ºC incubator, was carried out smoothly from June 22 through June 29. 
 
  Growth of LTF1 at Wide Range Variables    
          Key  
  Temperature         
  20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC        Maximum Absorbance Reached: 
 1 0   0   0   0   0   0   0    
 pH 2 0 0.15 0.26 0.21   0   0   0  0   
 3 0 0.15 0.52 0.26   0   0   0  >.4   
 4 0 0.26 0.09 0.26 0.08   0   0    .3-.4   
 5 0   0   0   0   0   0   0    .2-.3   
 6 0   0   0   0   0   0   0    .1-.2   
 7 0   0   0   0 0.06 0.08 0.09  0.06-0.10   
  Growth of LTF1 at Wide Range Variables    
Fig. 1:  A heat map depicting the results of the 6/22-6/29 experiment with LTF1.  Each cell 
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represents one tube incubated at the pH and temperature corresponding with the cell.  
Within each cell is the maximum absorbance reading reached by that tube over the course 
of the experiment.  Maximum readings of 0 indicate a lack of growth altogether in that 
tube.  The color of the cell corresponds to that maximum absorbance according to the 
included key, with blue being the lowest maximum absorbance and progressing across 
the spectrum to red being the highest maximum absorbance. 

 
The third experiment, lasting from July 29 through August 14, was carried out in sealed Hungate 
vials at a set pH of 2.5, and duplicates at 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2:  A graph depicting the results of the 6/29-7/14 experiment with LTF1 in Hungate vials.    
            Each colored line represents a Hungate vial incubated at the temperature according to the   
            included key. 
 
The fourth experiment, lasting from August 8 - August 22, was carried out in liquid media for 
pH values 1, 2, 3, 4, 5, 6 and 7, incubated at 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC.  
These tubes shall be referred to as Set A.  A set of duplicates at pH values 2, 3, and 4, at 
temperatures 40ºC and 50ºC, shall be referred to as Set B.  Another set at pH 3, temperatures 
20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC, shall be referred to as Set C.  A second set at pH 
3, temperatures 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC, shall be referred to as Set D.  A 
third set at pH 3, temperatures 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC, shall be referred to 
as Set E.  Sets A, B, D and E were opened in a laminar flow hood and shaken once a day for 
aeration.  Set C was never opened after inoculation.  Sets A, B and C were inoculated with an 
inoculum at a concentration of 10^5 cells/mL.  Set D was inoculated with an inoculum at a 
concentration of 10^4 cells/mL.  Set E was inoculated with an inoculum at a concentration of 
10^6 cells/mL. 
 
 

Growth of LTF1 in Hungate Vials
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   Growth of LTF1: Set A  
         
   Temperature    
  20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC
 1 0 0  0  0  0  0 0 
 2 0 0  0  0  0  0 0 
 pH 3 0 0  0  0  0  0 0 
 4 0 0 0.18 0.35  0  0 0 
 5 0 0  0  0  0 0.33 0 
 6 0 0  0  0 0  0 0 
 7 0 0  0  0 0.17  0 0 
Fig. 3:  A heat map depicting the results of Set A of the 8/8-8/22 LTF1 experiment.   
            Interpretable with the same specifications and key as found in Fig. 1. 
 
Growth of LTF1: Set B 
    
  Temperature 
  40ºC 50ºC 
 2    0 0.3 
 pH 3  0.25       0 
 4    0       0 
Fig. 4:  A heat map depicting the results of Set B of the 8/8-8/22 LTF1 experiment.   
            Interpretable with the same specifications and key as found in Fig. 1. 
 
Set C did not show any significant growth over the course of the experiment. 
 
Growth of LTF1: Set D   
       
 Temperature    
20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC
    0.35         
Fig. 5:  A heat map depicting the results of Set D of the 8/8-8/22 LTF1 experiment.   
            Interpretable with the same specifications and key as found in Fig. 1. 
 
Growth of LTF1: Set E   
       
 Temperature    
20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC
    0.21 0.42       
Fig. 6:  A heat map depicting the results of Set E of the 8/8-8/22 LTF1 experiment.   
            Interpretable with the same specifications and key as found in Fig. 1. 
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One experiment was carried out with the strain HTT4, incubated at pH 3.5 and a range of 
temperatures. 

Fig. 7:  A graph depicting the results of the HTT4 experiment.  Each colored line represents one  
            tube incubated at one temperature, according to the key provided.  Temperatures not             
            depicted showed no significant growth.  This graph depicts absorbance over time. 
 
One similar experiment was carried out with the strain HTT6, incubated under the same 
conditions. 

Fig. 8:  A graph depicting the results of the HTT6 experiment.   
             Interpretable under the same conditions as found in Fig. 6. 
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One experiment with the strain L2F was carried out in liquid media for pH values 1, 2, 3, 4, 5, 6 
and 7, incubated at 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC. 
 
  Growth of L2F @ Wide Range Variables 
         
  Temperature     
  20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC 
 pH 1        
 2        
 3   0.07 0.34 0.31   
 4   0.30 0.38 0.29 0.22  
 5     0.4 0.49 0.28   
 6        
 7    0.19 0.25 0.08  
Fig. 9: A heat map depicting the results of the L2F experiment.   
            Interpretable with the same conditions and key as found in Fig. 1. 
 
One experiment with the strain MTF9 was carried out in liquid media for pH values 1, 2, 3, 4, 5, 
6 and 7 incubated at 20ºC, 30ºC, 40ºC, 50ºC, 60ºC, 70ºC and 80ºC. 
 
  Temperature     
         
  20ºC 30ºC 40ºC 50ºC 60ºC 70ºC 80ºC
 pH 1 0 0 0 0 0 0 0 
 2 0 0 0 0 0 0 0 
 3 0 0 0.07 0.34 0.31 0 0 
 4 0 0 0.30 0.38 0.29 0.22 0 
 5 0 0   0.4 0.49 0.28 0 0 
 6 0 0 0 0 0 0 0 
 7 0 0 0 0.19 0.25 0.08 0 
Fig. 10: A heat map depicting the results of the MTF9 experiment.   
              Interpretable with the same conditions and key as found in Fig. 1. 
 
Discussion 
 
Figures 6 and 7 represent two small experiments done with the strains HTT4 and HTT6.  The 
results of these experiments, for the most part, are of questionable validity because they lack of 
duplicates and a day zero measurement.  However, the results suggest that the optimal 
temperature for both these strains is 40ºC. 
 
Figures 1,3 and 9 demonstrate results of wide-range experiments involving the strain LTF1.  The 
experiment illustrated in Fig. 1 suggests that optimum growth temperature and pH are 40ºC and 
3, respectively.  However, Fig. 3 suggests optimum conditions at 50ºC and 4, while Fig. 9 
suggests 50ºC and 5.  Results differences could be caused by culturing-technique differences, but 
overall, LTF1 optimal-growth temperature seems to be between 40 and 50ºC, and optimal pH 
seems to be about 4. 
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The experiment growing LTF1 in Hungate vials, shown in Fig. 2, suggested the same optimal 
temperature, between 40 and 50ºC. 
 
Figures 3-6 represent different culturing conditions for LTF1.  The tubes inoculated at pH3, 
concentrations of 10^6 and 10^4 cells per mL, the 10^6, predictably, grew better than 10^5 and 
10^4.  The tubes set aside to be grown without aeration, duplicates at each temperature at pH 3, 
did not grow, unsurprisingly, because none of the main 49 tubes grew at pH 3 either. 
 
Several duplicate sets, such as those represented in Fig. 4, differed from one another in 
outcomes.  Duplicates presumably under the same conditions showed the same pattern of 
growth, but at different values. 
 
These results suggest that even subtle changes in culturing technique have a significant impact 
on growth optima.   
 
Findings from these experiments, when compared with sequence data, also show phenotypical 
differences in bacterial strains that are, based on the 16S rRNA sequence, the same species of 
Alicyclobacillus (Hamm et al., 2006).  This supports a bacterial speciation model based on 
something more than the genetic sequence at one locus.  It also supports a theory of niche 
adaptation in extreme environments.  
 
The unexpected growth of some strains at temperatures above pH 5 and 60ºC occurred 
repeatedly despite all precautions taken against contamination.  This growth, when viewed under 
the microscope, was similar in appearance to Alicyclobacillus.  Because this growth occurred in 
several experiments and on the heat maps is seemingly disconnected from other growth, it is 
suspected that this growth represents a co-culture or contaminant of the original isolated strains, 
and is currently under investigation.  
 
These experiments and this project need to be replicated for the results to be valid.  The high 
temperature, high pH growth in particular, grown at multiple replicates and controls, would work 
towards a conclusion about the nature of the growth.  With the information from this and several 
other projects, the extremophiles of Boiling Springs Lake may provide key insight into the 
prokaryotic species concept. 
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ABSTRACT 

 
For more than 100 years, mouse models have been to study diseases and other conditions that 
affect humankind. However, these models do not provide a sufficient basis to study such traits. In 
2001, the Collaborative Cross (CC) was proposed as a way to supply an immortal, inbred 
population, of mice with high genetic diversity that would simulate the human population. These 
new mouse models would provide a solid foundation for studying complex human traits. The 
purpose of this project was to determine which primers were informative in showing 
heterozygous regions in the mouse genome. This information will be used to decide which 
siblings should be mated to increase the rate of the inbreeding process. The results showed that 
of 31 markers tested, 12 were informative for line OR489 and 5 were informative for line OR867. 

 
Introduction 
 
Mouse models have been an important part 
of research into human diseases for more 
than 100 years, but these models have not 
satisfactorily represented the human 
population. In 2001, scientists at the 
Edinburgh meeting of the International 
Mouse Genome Conference proposed an 
idea later termed the Collaborative Cross 
(CC) (Chesler et al. 2008). This proposal 
came out of the necessity for a reliable and 
reproducible community of mice, which 
would create a “common integration point 
for…mouse genetic studies” (Chesler et al. 
2008).The mice created by the CC would be 
recombinant inbred (RI) strains. In other 
words, at least 90 percent of their loci would 
be homozygous. This would allow 
researchers to breed mice whose offspring 
would be genetically identical to their 
parents for as many generations as a study 

requires. Such a resource would be 
invaluable in many kinds of research. 
 
In 2005, the Collaborative Cross was put 
into action at the Oak Ridge National 
Laboratory. Eight “founder strains” of mice, 
representing approximately 90 percent of the 
mouse genome, were chosen to generate all 
of the RI strains: A/J, C57BL/6J, 
129S1/SvImJ, NOD/LTJ, NZO/H1LtJ, 
CAST/EiJ, PWK/PhJ and WSB/EiJ (Chesler 
et al. 2008). Researchers then used a unique 
funnel breeding system to cross the mice 
and create hundreds of new lines that 
contained all the genetic variability of the 
founder strains. The offspring created by the 
funnel breeding were then bred brother to 
sister to start them on the path to being 
inbred (homozygous at a minimum of 90 
percent of loci). Once inbred, these strains 
will have a high genetic variability  
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and be essentially immortal, an important 
trait for laboratory research. The completion 
of the CC is projected to take approximately 
23 generations, or eight years (Churchill et 
al. 2004).  
 
Fernando Pardo-Manuel de Villena’s lab at 
the University of North Carolina at Chapel 
Hill understands how important the 
Collaborative Cross is to the scientific 
community. Because of this, the lab has 
begun working on a way to decrease the 
eight-year projected timeframe using 
marker-assisted inbreeding. Basically, the 

lab obtains a genetic profile of a partially 
inbred strain’s offspring. This profile will 
show at which loci a particular mouse is still 
heterozygous. Primers are then used to 
determine the length of the microsatellite 
markers (repeated sequences of two or more 
base pairs in the genome) in these regions. 
Researchers can then determine which 
siblings possess markers of a similar length. 
Those siblings will then be mated in order to 
produce offspring that are more likely to be 
homozygous at those loci and increase the 
rate of inbreeding. 

 
Materials and Methods  

 
 

 
 

 

DNA  extracted using a
phenol/ chloroform

protocol

Offspring genotyped and
corresponding haplotype

assay created

Primers used to run  a
non-radioactive PCR

Heterozygous regions
located and  their positions

on the chromosomes
determined

Primers chosen based on
the positions of the

heterozygous regions and
run in a non-hot PCR

PCR products run on 1%
agarose gel to determine

the functional primers

PCR products with
functional primers used to

create and run a radioactive
PCR using dCTP

PCR products run on a
5% acrylamide gel and

resulting film scored

Figure 2. Flowchart detailing the different steps taken 
in this project (blue denotes work done by others) 

Figure 1.  A photo of the eight 
founder strains and a 
representation of the unique 
funner breeding design used in 
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The research in Dr. Pardo-Manuel de 
Villena’s lab was divided into several 
distinct phases. Prior to this project, parents 
from the lines OR489 (female 98 and male 
99) and OR867 (female 194 and male 196) 
had been humanely dispatched and their 
DNA extracted and genotyped. A computer 
program was used to create a haplotype 
assay and determine the exact areas on each 
chromosome that were still heterozygous. In 
summer 2009, Roberta Lugo Robles  
and I worked on a multi-stage project. First, 
we organized the primers that would be used 
to confirm whether or not the haplotype 
assay was correct about which areas were 
heterozygous. Next, we extracted DNA from 
each of the founder strains. Finally, we used 
selected primers to perform polymerase 
chain reaction (PCR) to test which primers 
were informative when testing the genomes 
of the mice. 
 
Primer Organization 
 
The first phase of this project consisted of 
organizing the primers that were used in the 
PCR tests to confirm the heterozygous areas 
of each mouse’s genome. The primers were 
sorted into boxes according to the 
chromosome they targeted and then sorted 
by the primer’s number. After the primers 
were properly sorted, Microsoft Excel 
spreadsheets that contained information such 
as the name of the primer and the position it 
targeted on the chromosome were created 
for each of the mouse genome’s nineteen 
chromosomes and one autosome. This 
organization was essential in order to choose 
primers later in the later steps of the project. 
 
DNA Extraction 
 
DNA was extracted from the eight founder 
strains using a phenol/chloroform protocol. 
Tail clippings were obtained from each of 
the strains and dissolved overnight (at 55°C) 

using 700μl of Tail Digest Buffer (50mM 
Tris pH8, 100mM EDTA, 100 mM NaCl 
and 1% SDS) and 25μl of 20 mg/ml 
Proteinase K. The samples were vortexted 
and 1 ml of equilibrated phenol was added. 
After this, each sample was placed on a 
rocking shaker for 15 minutes and spun for 
15 minutes at 7000rpm. A 200μl pipette was 
used to transfer the upper aqueous phase to a 
new 2ml tube and the process was repeated 
by adding phenol, rocking, spinning and 
transferring. Next, 1ml of chloroform was 
added and each sample was shaken for 5 
minutes and then spun for 5 minutes at 
7000rpm. The last upper aqueous phases 
were transferred to new tubes and two 
volumes of ethanol were added. Each tube 
was inverted several times until the DNA 
was visible. The DNA was then spooled 
onto a 100μl pipette tip and re-suspended 
into 300μl of 10mM Tris pH 8 in a clean 
vial. The last step was to use the NanoDrop 
machine to quantify the DNA and dilute it 
accordingly to obtain 10μl of 10ng/μl of 
each sample. 
 
Polymerase Chain Reaction (PCR) 
 
The next phase of this project was to test all 
the primers with PCR to determine if they 
confirmed the information provided by the 
haplotype assay and were then considered 
informative. The positions of the 
heterozygous regions in chromosomes 2, 7, 
9, 10, 11 and 13 were provided by the 
haplotype assay. Primers located near the 
beginning, middle and end of each 
heterozygous region were chosen. Each 
primer was then tested in a seven sample 
PCR consisting of the DNA extracted from 
both OR489 parents as well as both OR867 
parents. The other three samples were the 
two founder strains present in the 
heterozygous region and a third founder 
strain that was not present which would 
serve as a negative control. 
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After being run at normal PCR conditions, 
5μl of each product was removed and added 
to 2μl of agarose loading dye. The samples 
were then run on a 1% agarose gel at 150 
volts for approximately 1 hour and 20 
minutes. When the gel was finished running, 
it was placed under an ultraviolet (UV) light 

and a picture taken. Primers showing bands 

were proven to be functional. The remaining 
products of the functional primers were then 
converted to radioactive (hot) PCR. To do 
this, 1μl of the product was used as the 
DNA template in a normal hot PCR using 
∝-dCTP. This hot PCR was then run at five 
cycles instead of the usual 35.  

When the hot PCR was finished running, 
4μl of each product was added to a separate 
tube containing 3μl of polyacrylamide 
loading dye (800μl formamide, 100μl 
EDTA ph 8 and 50μl 6x dye). The tubes 
were then placed in boiling water for one 
minute to denature the DNA and then 
immediately placed in ice to slow the 
reannealing of the DNA until it could be 
loaded into the 5% polyacrylamide gel.  The 
gel washen run at 120 watts for 
approximately 1 hour and 30 minutes. The 

gel was then placed into a cassette with a 
sheet of film and set inside the -80°C freezer 
overnight to expose. When fully exposed, 
the film was developed and analyzed. The 
film was then scored to determine which 
strains were present at the loci targeted by 
each primer. If the results matched the 
information provided by the haplotype 
assay, the primer was considered to be 
informative and could be used in later 
evaluation. 

 
 
 

 
 
 

Figure 3. A 
table and 
haplotype 
assay of 
chromosome 
13 of line 
OR489 
depicting how 
primers were 
selected for 
each 
heterozygous 
region 
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Results 
 
Overall, a total of 31 primers were tested for 
the partially inbred lines OR489 and OR867. 
Of these, 17 were found to be informative 
for their targeted lines. Twenty-two of the 

31 primers were targeted at line OR489 and 
12 of these were shown to be informative for 
future testing. The remaining eight primers 
were targeted at line OR867: five of these 
were determined to be informative. 

 
 

 
Discussion 
 
Although this method of testing primers was 
shown to be effective other methods will be 
used to continue this project for two reasons. 
First, this process was too time-consuming. 
Lab assistants first needed to be trained in 
the DNA extraction and PCR procedures. 
The non-radioactive PCR for each primer 
then took approximately 5-6 hours to 
prepare, run the PCR and gel, and analyze. 
The radioactive PCR for the functional 
primers required another 5-6 hours to 
prepare and run. Radioactive PCR also 
required overnight exposure of film before 
analysis. The second reason this method will 
no longer be used was due to cost. Many of 
the materials used in these procedures were 
expensive. The high cost combined with the 
low rate of success led researchers to find 
alternate methods. In the future, more time-
efficient and cost-effective procedures will 
be used to obtain the same information. This 

information will then help genotype the 
offspring of each partially inbred line 
allowing researchers to determine which 
siblings will be most beneficial to breed to 
produce a completely inbred line in less than 
eight years. Eventually, these inbred lines 
will be an important tool in studying and 
understanding diseases and disorders that 
affect humankind. 
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Line Primer Strains
489 D7Mit135 129S1/NZO
489 D7Mit360 129S1/NZO
489 D7Mit109 129S1/NZO
489 D7Mit333 129S1/NZO
489 D11Mit211 NZO/WSB
489 D11Mit284 NZO/WSB
489 D13Mit115 NOD/PWK
489 D13Mit220 NOD/PWK
489 D13Mit61 NOD/PWK
489 D13Mit13 NOD/PWK
489 D13Mit107 NOD/PWK
489 D13Mit35 NOD/PWK

Informative Markers: OR489

Line Primer Strains
867 D9Mit16 AJ/ PWK
867 D9Mit120 AJ/ PWK
867 D9Mit19 AJ/ PWK
867 D11Mit154 NZO/PWK
867 D11Mit131 NZO/PWK

Informative Markers: OR867

Table 1 Table 2

 
Tables 1 and 2. A summary of the 
primers that were shown to be 
informative for each of the tested lines 
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ABSTRACT 
 
Since the 1980s tracking and indexing moving objects has become increasingly vital as we 
progress into a technologically advanced world. Many approaches have been developed to 
facilitate this indexing. These approaches have presented significant findings in this field, 
enabling continuous development toward ideal moving objects index structure. In this paper we 
present synopses of spatial-temporal access methods published from 2005-2009 to be used as a 
reference by researchers and scholars. Index structures designed for multimedia applications 
are excluded.  
  
Introduction 
 

Swiftly, technology is advancing 
around the world. With the introduction of 
new wireless communication technology 
and other location aware systems arises the 
need for an efficient index structure for 
moving objects. Examples of applications 
that use these index structures are air traffic 
control, water navigation, vehicle tracking, 
mobile device tracking, etc. These 
applications require access methods which 
focus on indexing combinations of 
historical, current, and future, positions for 
moving objects.  

Quite a few spatial-temporal index 
structures for moving objects have been 
developed since the 1980s to address this 
need. However, there are so many index 
structures being developed. It has become 
difficult to identify which structure is more 
efficient for certain aspects such as querying 
or updates without a collection of these 
index structures. It has also proved to be 
time consuming and difficult to locate and 
filter past research on spatial-temporal 
access methods for moving objects. In light 

of this we have created a reference of more 
modern spatial-temporal access methods to 
be used by researchers and scholars.  

The remainder of this paper is 
organized as follows: Section 2 discusses 
related work; Section 3 presents spatial-
temporal indexes for past positions; Section 
4 presents spatial-temporal indexes for 
current positions; Section 5 presents spatial-
temporal indexes for future positions; 
Section 6 presents spatial-temporal indexes 
for current and future positions; Section 7 
presents spatial-temporal indexes for the 
past, current, and future positions; Section 8 
presents diagrams categorizing whether the 
access methods are for historical positions, 
current positions, future positions or all of 
the above; Section 9 concludes the paper 
and presents future works.  
 
Related Work 
 
 With the continuous development of 
access methods, other researchers have 
fulfilled the need for a collection of spatial-
temporal access methods by creating 
outlines or short summaries of these access 
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methods. Such works include Spatio-
Temporal Access Methods M.F. Mokbel et 
al. [22] and ADVANCE OF THE ACCESS 
METHODS K. Markov et al. [23]. M.F. 
Mokbel et al. [22] created a collection of 
short summaries on spatial-temporal access 
methods developed up to 2003. K. Markov 
et al. [23] creates an outline of various 
access methods developed up to 2006.  
 In our research we attempt to satisfy 
the need for a reference by creating a 
detailed synopsis of spatial-temporal access 
methods for moving objects from 2005-
present.  
 
3. Spatial-Temporal Indexes for Past     
    Positions 
 
3.1 PA-Tree—Indexing Spatio-Temporal 
Trajectories with Efficient Polynomial 
Approximations [21]: This index structure 
is an expansion on the developer’s previous 
work, the PA-Tree [20]. Currently, they 
suggest a more efficient way of 
approximating historical trajectories to 
improve query performance. This is 
achieved through utilization of parametric 
indexing and polynomial functions. The 
improved PA-Tree has proven to be 
exceptional in querying historical 
trajectories whether online or offline with 
outstanding performance for spatial-
temporal range querying. In addition, J. Ni 
et al. also propose a prospective cost model 
for tuning the index parameters of the PA-
Tree, thereby optimizing query performance 
[21].  
 The PA-Tree ensures good query 
performance by having minimum dead 
space. This is accomplished by segmenting 
the temporal domain of the trajectory into m 
disjoint intervals and approximating them by 
a lower-degree polynomial. Also, the PA-
Tree is able to make an accurate 
approximation of historical trajectories by 
using Chebyshev polynomials to first 

compute each of their parametric 
representations (within X & Y dimensions), 
then the lower and upper bounds of the 
coefficients produced, and finally the 
maximum deviation from their polynomial 
approximation. These variables certify that 
the trajectory is located within the 
limitations they provide. Last of all, the 
index structure is built and the polynomial 
approximations are inserted.  
 Structurally, the PA-Tree is similar 
to the R*-Tree [1]. Differences include: 
polynomial coefficients instead of MBRs for 
each entry; division of root node into m 
temporal intervals; implementation of m PA-
Trees as children of the root node; and 
utilization of a two-tier index structure. The 
two-tier index structure was developed to 
assist in querying varying complexities of 
various trajectories and prevent deterioration 
of the index structure. The first-tier utilizes 
the two coefficients for each dimension and 
their lower and upper bounds and matching 
maximum deviation errors. This structure is 
able to approximate most trajectories. The 
second-tier is located in the leaf nodes of the 
first-tier index structure and stores the 
coefficients and maximum deviations of 
higher-degree polynomial approximations. 
This structure is employed to determine 
whether complex queries intersect the query 
range issued.  
 As stated before, offline and online 
query processing of historical trajectories by 
the PA-Tree is good. An offline query 
begins at the root node after a query is 
issued in the following form: q = (qs, t1, t2). 
The PA-Tree(s) with the matching interval 
[t1, t2] that is requested by the query is 
searched. From there the lower and upper 
bound polynomials and the maximum 
deviation of the motion segment are 
calculated to verify if there are trajectories 
which intersect the interval. If there are, the 
tree is traversed and the subtree and leaf 
nodes are checked to see if they intersect 
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with the query range. At the leaf node the 
coefficients stored there are retrieved to 
approximate the location of the trajectory 
during the time interval. If the interval does 
not lie in the query range it is filtered out. If 
it lies entirely in the query range it is 
considered a filtering true hit. If it does not 
lie completely within the query range then 
its true position is retrieved to determine if it 
is a false hit, otherwise it is considered a 
refinement true hit.  
 Online querying is different than 
offline in terms of updates. Updates are 
increased in terms of quantity and 
frequency. To process an online query the 
Inow (current interval) and the tnow (current 
time) must be known. Online querying 
begins with checking if any temporal 
intervals up to Inow intersect with the query 
interval issued [t1, t2]. If they do, the 
frontline buffer (in-memory buffer that holds 
updates during the Inow) and then the 
intermediate lists (hold updates retrieved 
from the frontline buffer should it overflow) 
are checked to see if trajectory segments 
within them also intersect with [t1, t2]. 
 For offline testing the PA-Tree’s 
utilization of parametric indexing and 
polynomial approximation proves to be 
more efficient than the MVR-Tree [28] in 
terms of index construction and I/O cost. 
The PA-Tree was also tested against the 
SETI-Index [3]. The SETI-Index performed 
better in index construction and timestamp 
queries, but, PA-Tree outperformed it 
greatly in interval queries. For online testing 
the SETI-Index continues to perform better 
than the PA-Tree in index construction and 
timestamp queries and the PA-Tree 
continues to outperform the SETI-Index in 
interval queries. Considering these findings, 
J. Ni et al. believe that the PA-Tree is still 
more suitable than the SETI-Index for online 
and offline processing of historical 
trajectories [21]. This is due to the low cost 

incurred during interval queries, which are 
more expensive than timestamp queries.  
 
4. Spatial-Temporal Indexes for Current  
    Positions 
 
4.1 LUGrid (Lazy-Update Grid-based 
index) [32]: This structure is primarily 
based on the Grid file [22]. It incorporates 
the same cell splitting and merging as a Grid 
file, however, unlike a Grid file, LUGrid’s 
directory of the grid cells is managed in 
memory. It has also been extended to allow 
buffering of object updates. Also, unlike the 
Grid file, the LUGrid is designed to index 
the current positions of moving objects and 
is more efficient in terms of update cost.  

The LUGrid consists of three 
structures—Disk Grid (DG), Miss-Deletion 
Memo (MDM), and the Memory Grid 
(MG)—and two essential features—lazy-
insertion and lazy-deletion. They work 
together or separately to address the 
shortcomings of many access methods 
during updating of moving objects.           

The DG is a set of in-disk bucket 
pages composed of non-overlapping Disk 
Grid cells (DG cells) each with its own 
individual disk page. The MG is the 
extended in-memory array directory 
composed of Memory Grid cells (MG cells) 
with limited memory for temporary object 
updates. Each DG cell is the repository cell 
of one or more MG cells. MDM is a hash-
based table located in memory that holds 
information on obsolete objects, including 
the number of deletions missed by each. The 
MDM hash table is indexed based on the 
object identifier. Data and information is 
flushed between the three structures (DG, 
MDM, and MG) depending on the 
circumstances. Examples include: 

 
Case 1: If an MG cell becomes full after an 
object update all buffered updates within the 
cell will be flushed to its repository cell. 
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Case 2: A limited number of how many 
buffered updates is allowed in all of the MG 
cells. If this limit is surpassed the MG cell 
with the greatest number of buffered updates 
will flush its buffered updates to its 
repository cell. 
 
Case 3: Whenever a new entry is made into 
the repository cell the MDM is searched to 
see if there is an entry with the same object 
identifier. If one is found, except with a 
different location, the entry will be 
considered obsolete and removed from the 
repository cell. The MDM will note that the 
entry missed deletion. 

The MG is also double-hashed, 
linking the object identifier index structure. 
Therefore, when an update entry is made in 
the MG cell, the ID of the object is also 
updated along with the location. This allows 
faster retrieval of an object update from the 
MG since it can be located by its new 
location or its object ID. Furthermore, this 
technique helps to prevent the update cost 
incurred by updating the object ID index 
when the object changes its position. The 
disk I/O needed to locate the object ID to 
update its information is also saved.  
            As mentioned before, the LUGrid 
consists of two essential features, lazy-
insertion and lazy-deletion, that work 
together or separately to address the 
shortcomings of many access methods 
during updating of moving objects. These 
shortcomings include increased update cost 
of processing single updates separately and 
increased disk I/O during deletion of an 
obsolete entry.  

The lazy-insertion feature 
significantly reduces update costs by 
combining incoming updates of objects in 
the MG based on their destined disk-page. 
Once this disk page is full, the updates of the 
objects are flushed together to their 
destination. By employing this feature 
instead of processing single updates 

separately, the LUGrid is able to decrease its 
update cost considerably.  

The LUGrid addresses increased disk 
I/O during deletion of an obsolete entry 
through its lazy-deletion feature. This 
feature postpones the deletion process of the 
obsolete entry by containing their 
information in the MDM. The deletion 
process will proceed once the disk-pages of 
the obsolete entries are retrieved into 
memory. By waiting, the LUGrid reduces 
I/O cost for searching and deleting the old 
positions of the updated objects.  

Another important feature of the 
LUGrid that should be noted is its cleaning 
function. This cleaning technique is used to 
address unusual circumstances that result in 
the increase of the total number of obsolete 
entries and the total number of MDM entries 
without decrease. When the number of 
updates is equal to the fixed number allotted 
(the clean interval) the cleaner is 
implemented. It corrects the problem by first 
reviewing the Least Recently Flushed buffer 
for the DG cell with the oldest flushing time. 
Once the cell has been located, the cleaner 
removes all of its obsolete entries. 
 Testing by X. Xiong et al. [32] of the 
LUGrid against the FUR-Tree [10] revealed 
that the LUGrid outperforms the FUR-Tree 
significantly in update performance and that 
they have similar query performance. A 
drawback of this index structure would be 
query degradation caused from merging disk 
cells.  
 
4.2 GTree (Grid-based Tree) [31]: This is 
a grid-based index structure that is 
considered to have good query performance 
and maintenance of fast updates. It proposes 
to support frequent updates by implementing 
recursive partitioning of space; employing 
lazy maintenance; a direct link, and a sibling 
node; taking a median-down approach for 
updates; and including a bulk-loading 
technique as an alternative for updating. 
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GTree ensures reduction in update 
overhead through implementation of 
recursive partitioning of space and 
employment of lazy maintenance. Both 
features improve the stability of the index 
structure in order to reduce the active 
adjustment of the tree (splitting and 
merging) to guarantee its balance.   
 By recursively partitioning the sub-
grids of the equally sized grids within the 
GTree index structure, the algorithm is 
ensuring that splitting and merging is 
affected more by the partitioning of the 
space than on the circulation of the moving 
data. This improves the stability of the 
GTree and reduces the active adjustment of 
the tree therefore reducing the update cost. 
Furthermore, by employing lazy 
maintenance of the index structure 
gratuitous adjustments of the GTree are 
avoided.    
 Direct link helps to reduce update 
cost and improve support of frequent 
updates by providing direct access to leaf 
nodes. The sibling node—linked to normal 
leaf nodes—also works to reduce update 
costs by preventing redundant partitions. As 
stated before, the median-down update 
approach and the bulk-loading technique are 
elements used to update the GTree.   
 The median-down update can 
effectively reduce disk access when 
updating the tree. This is accomplished by 
locating the Lowest Common Ancestor Node 
(LCAN) without any disk accesses, which is 
achieved by taking a look at the block IDs of 
the ancestor nodes within the leaf node. 
Once the LCAN has been located, a top-
down search is carried out to locate the leaf 
node to insert the new entry.  
 Bulk-loading update can also help to 
reduce the number of disk I/Os, but that 
depends upon the starting level (the lower 
the better). This technique operates by first 
acquiring the starting level. Then for each 
level at and below that starting level, the 

objects are aggregated into the 
corresponding buckets of the grids. From 
there, the GTree can decide where it needs 
to conduct its splitting and or merging to 
accommodate the updates, utilizing a top-
down approach. Finally, the moving objects 
are inserted to represent their current 
positions. A disadvantage to this technique 
would be its increase in memory use.  
 X. Wang et al. verify their claim that 
GTree is excellent in terms of update 
performance and good query performance 
through testing [31]. They tested the GTree 
with a median-down update, the GTree with 
a bulk-loading update, the R-Tree [6] with a 
bottom-up update, and the R-Tree with a 
top-down update against one another in 
terms of disk accesses. There were four 
tests. One was designed to see how each 
structure handled varying numbers of 
updates, the next was designed to test the 
query performance with a query size of 0.1, 
another tested to see how well they handled 
varying numbers of moving objects, and the 
last experiment tested to see how well each 
structure handled varying sizes of queries. 
The GTree outperformed both versions of 
the R-Tree when it came to varying numbers 
of updates and varying numbers of moving 
objects. The R-Tree outperformed the GTree 
in terms of query performance with a query 
size of 0.1. However, since the GTree has 
non-overlapping regions it outperformed the 
R-Tree as the query sizes increased.   
 
4.3 LGU Algorithm (Lazy Group Update 
Algorithm) [12]: This algorithm is designed 
to drastically improve the update 
performance of disk-based index structures 
for moving objects. Its aim is accomplished 
through the utilization of insertion buffers 
(I-Buffers), a deletion table (D-Table), and a 
Pushdown algorithm. B. Lin et al. believe 
that these features would utilize memory 
efficiently and thereby improve update 
performance [12].  
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 The I-Buffers are located on the disk 
and are organized like leaf nodes, each of 
which is attached to the internal node being 
utilized. I-Buffers contain inserted entries 
and operate lazily from the top-down. 
Newly inserted entries of the tree are 
contained in the I-Buffer of the root node 
until it has met max capacity at which time 
the Pushdown algorithm is activated.  

The Pushdown algorithm begins its 
course by calling Node Clean to remove any 
obsolete entries within the I-Buffer. Next, 
the Pushdown algorithm chooses one of the 
three strategies (Push-All, Push-L, and 
Push-Mp) and groups the entries based on 
their destination. Then, the Pushdown 
algorithm picks one group based on a 
specified metric: none, popularity or age. 
Next, the MBR of the intended node is 
adjusted to accommodate the entry and the 
in-memory lookup table is updated. Then, 
the entry is pushed down. If it is an internal 
node entry it is inserted into its I-Buffer. If it 
is a leaf node entry, the entry is inserted 
directly into the leaf node. Finally, should 
the I-Buffer become filled the Pushdown 
algorithm is activated again. If the leaf node 
becomes filled, it will split into two leaves.   
 The D-Table is located in memory. It 
maintains the object ID and the page number 
of incoming and obsolete deletions for the 
whole tree. The D-Table operates lazily 
from the bottom-up. The course of a deletion 
begins with the locating and deleting of the 
entry to be deleted through the look-up table 
which contains the page number of every 
object in the index structure; allowing direct 
access to the leaf level. Next, an entry of the 
object pending deletion is placed into the D-
Table. Once the D-Table’s threshold has 
been met, the Buffer Clean is activated. 
Deletions are grouped according to their 
page number and the group with the largest 
entries is deleted.  
 According to the experimental 
testing conducted by B. Lin et al. [12], when 

the LGU algorithm is implemented in the 
TPR-Tree [24] it outperforms the original 
TPR-Tree, the TPRK-Tree [23] (has key-
based direct access alike to the one 
implemented in the LGU), the R-Tree [6], 
and the FUR-Tree [10] in terms of update 
throughput and cost. It should be noted that 
although the LGU performs well in the 
formerly mentioned, as the I-Buffer’s sizes 
increase, the query performance degrades a 
little. Furthermore, as query size increases 
the performance of the LGU decreases, 
however, it still outperforms the TPRK-
Tree, the R-Tree, and the FUR-Tree. 
 
4.4 Buddy*-Tree [5]: This index structure 
is based upon the Buddy*-Tree [25]. Its 
main feature is its expansion of the “query 
rectangle” to accommodate moving objects 
during querying instead of increasing the 
size of the MBR which leads to overlaps and 
eventually, poor query performance. The 
modification of the query rectangle ensures 
efficient range querying compared to the Bx-
Tree [7] and TPR*-Tree [29].  
 The Buddy*-Tree is a space 
partitioned index structure composed of 
reference timestamps.  Within the reference 
timestamps are Buddy*-Trees that index 
their moving objects. All moving objects 
can only be indexed by one Buddy*-Tree at 
a particular timestamp. To guarantee 
efficient concurrent operations, each node 
on each level of the index structure has a 
right link pointing to the sibling node in the 
same level. The Buddy*-Tree also utilizes 
Loose Bounding Space (LBS) instead of 
MBRs for each node in order to save update 
costs. It should also be noted that the 
maximum and minimum velocities for all 
the objects are stored and are used during 
querying. 
 Querying within the Buddy*-Tree 
begins by checking if the LBS of the entries 
within the node overlap with the query 
window. This is confirmed by expanding the 
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query range using the minimum and 
maximum velocities of the moving objects 
in the query range and the time difference. If 
the node being searched is a non-leaf node 
all its entries which overlap with the 
expanded query are added to a list to be 
searched later. The searching continues from 
the node to newer ones within the same LBS 
that are connected to it by the right link. If it 
is a leaf node, entries that overlap with the 
query are output with the results.   
 According to the tests conducted by 
S. Guo et al. the Buddy*-Tree is 
significantly better than the TPR*-Tree for 
I/O performance for the following tests: (1) 
querying with increasing numbers of 
moving objects, (2) increased query sizes 
with a dataset set of 500K objects, and (3) 
increased numbers destinations [5]. The 
Buddy*-Tree also performed better than the 
Bx-Tree in (1), (2), and (3), but the gap 
between their performances was much 
smaller than the performance gap between 
the Buddy*-Tree and the TPR*-Tree. By 
enlarging its query the Buddy*-Tree is able 
to effectively query the moving objects and 
minimize its I/O costs compared to the Bx-
Tree and TPR*-Tree. 
 
4.5 RR-Tree [2]: This index structure is 
based upon the R-Tree [6] and designed for 
efficient handling of frequent updates. Its 
structure includes a disk-based R-Tree 
which stores the current positions of the 
moving objects and a main memory R-Tree, 
operation-buffer, which holds incoming 
insertion and deletion operations for the 
disk-based R-Tree. The RR-Tree is able to 
support frequent updates and reduce its I/O 
costs by employing its UPDATE algorithm, 
GROUPUPDATE algorithm, and SEARCH 
algorithm. 

When a moving object sends an 
update (insertion or deletion) to the tree the 
UPDATE algorithm is activated. The 
UPDATE algorithm begins by checking to 

see if the operation-buffer is full. If it is, the 
EMPTYBUFFER algorithm is called to 
empty part of the operation-buffer. The 
UPDATE algorithm then checks to see if 
there is an entry of the same object and 
position with an opposite operation (i.e. if 
insert an entry, its opposite would be a 
deletion) through the utilization of the 
delFlag, a parameter of the UPDATE 
algorithm. If an opposite operation is found, 
it is eliminated and the incoming operation 
is ignored. If not, the incoming operation is 
inserted into the operation-buffer. 

The GROUPUPDATE algorithm 
groups operations together to be flushed to 
the specified subtree located in the disk-
based R-Tree, thus reducing its I/O cost. The 
GROUPUPDATE algorithm executes 
differently depending on whether the subtree 
is a leaf node or a non-leaf node. If it is a 
leaf node then EXECUTEENTRIES is 
activated and insertion operations are 
inserted in the node and delete their 
corresponding deletion entries if found. If it 
is a non-leaf node then 
GETPUSHDOWNOPS is activated and it 
selects which operations are pushed down 
and which children node they are inserted 
into. This selectivity helps to save I/O costs 
by avoiding small group operations.  

The SEARCH algorithm of the RR-
Tree provides improved query performance 
over the R-Tree and helps to reduce I/O 
during its execution. The process consists of 
searching the disk-based R-Tree first and 
gathering answers that correspond to the 
query range. The results are then prepared 
for any necessary adjustments that might 
need to take place upon searching the 
operation-buffer. This is where the 
SEARCH algorithm can call the 
PIGGYBACK algorithm, which executes 
operations from the operation-buffer on the 
nodes being queried in the disk tree, hence 
reducing the I/O cost of the tree. An 
example would be the removal of an 
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insertion entry in the disk by a deletion 
operation in the operation-buffer. It should 
also be noted that there is a threshold for 
how many operations the leaf node of the 
disk can undergo in order to prevent 
overflow or underflow. Last of all, the 
buffer is searched and if any of the objects 
intersect with the query range they are also 
included in the query answer.  

To verify RR-Tree’s efficient 
handling of frequent updates and ability to 
reduce I/O cost, it was tested against the 
RUM-Tree [27] and the R*-Tree [1]. 
Testing confirmed that the RR-Tree handles 
frequent updates more efficiently than the 
RUM-Tree and R*-Tree. It is also capable of 
performing better with increased workloads 
for a period of time. The experiment also 
revealed that the RR-Tree does not perform 
as well as the RUM-Tree during of times 
increased querying and very little updates.   
 
4.6 DR-Tree (Delineated R-Tree) [16]: 
This structure is based upon the R-Tree [6] 
and designed to efficiently index moving 
objects. The DR-Tree accomplishes this 
through the following three features: one, it 
adapts the zero overlap policy [26] for 
intermediate nodes to improve the 
performance of the tree and reduce 
unnecessary costs; two, moving objects 
within the tree are depicted as points instead 
of their corresponding minimum bounding 
rectangle (MBR); three, the entire area in 
which moving objects traverse is 
represented by a MBR. Entries of leaf nodes 
are represented as (oid, POINT) where oid is 
the object id and POINT is the location of 
the moving object. Non-leaf entries are 
represented as (p, MBR) where p is the 
pointer to the lower node and MBR is the 
MBR that contains the moving objects of the 
node.   
 The delete algorithm implemented in 
the DR-Tree is identical to the one used in 
the R-Tree and the search and insert 

algorithm applied are similar to the ones 
used in the R-Tree. The slight difference 
between them enables the DR-Tree to 
process search and insert operations faster 
and more efficiently. This is possible 
because during these operations, all the 
entries in the leaf nodes do not need to be 
searched like in the R-Tree since there are 
no overlaps between the nodes. The split 
algorithms employed in the DR-Tree are 
different from the ones utilized in the R-
Trees. In the DR-Tree, when a leaf node has 
to be split, the moving objects contained 
within it are split in two groups based on 
their first dimension coordinates. When a 
non-leaf node has to be split, the MBRs 
contained within it are arranged by the 
coordinates of their first dimension and then 
a new MBR containing all the MBRs 
without wasting space is created. This new 
MBR will then divide the splitting MBR in 
two if it has not been divided already by 
another MBR.  
 Testing results of the DR-Tree 
against linear and quadratic versions of the 
R-Tree by S. Makki et al. revealed that the 
DR-Tree is more efficient in terms splits, 
adjustments, reads, and writes [16]. The 
basic features of the DR-Tree entail a more 
efficient tree that prevents unnecessary 
operations from taking place.   
 
4.7 RUM-Tree (R-Tree with Update 
Memo) [27]: This index structure is based 
upon the R-Tree [6] and can be utilized in 
other R-Tree variants. This structure is 
intended to index current positions of 
moving objects. Specifically, it was 
designed to reduce the cost of updating 
moving objects. This is accomplished 
through its memo-based approach, Garbage 
Cleaner, and update-memo (UM). 
 RUM-Tree’s memo-based approach 
facilitates cost effective updates. When new 
entries are inserted, old ones are labeled as 
obsolete objects to be deleted later. This 
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operation, conducted by the Garbage 
Cleaner, saves on I/O costs. The Garbage 
Cleaner includes several features: cleaning 
token(s), a clean upon touch, a least recently 
cleaned list, etc.  
 The cleaning token(s) eliminates all 
obsolete entries in base internal leaf nodes. 
This process is activated when inspection 
interval (I) is reached. The cleaner incurs 
extra disk accesses during cleaning. The 
clean upon touch feature is able to incur no 
I/O cost (unless the node overflows) by 
eliminating obsolete entries from leaf node 
only when it is accessed during an update 
operation.  

Both cleaning operations, cleaning 
token and clean upon touch, can operate at 
the same time. This facilitates efficient 
search performance by eliminating a great 
deal of obsolete objects faster. However, 
there is one problem with this feature that 
Y.N. Silva et al. [27] noticed: inspection of a 
leaf node that was already cleaned by 
another cleaner. To address this issue the 
least recently cleaned list is implemented. 
The least recently cleaned list lets the 
cleaners know which nodes have been 
cleaned.  

The UM is responsible for 
identifying obsolete objects by maintaining 
a record of entries for updated objects. Each 
entry includeS (oid, Slatest, Nold). The 
parameter oid refers to the object’s ID, Slatest 
refers to the stamp (unique number given to 
each entry to reference its temporal position) 
of the latest entry, and Nold refers to the total 
amount of obsolete objects with the same 
object ID in the RUM-Tree. The UM is 
updated after insertions and deletions to 
reflect the changes of the objects. This 
structure also improves efficiency of 
querying by filtering obsolete objects from 
query results. 

To confirm the RUM-Tree’s 
superiority in low update costs, Y.N. Silva et 
al. [27] tested RUM-Tree against the R*-

Tree [1] and the FUR-Tree [10]. Many tests 
were performed. The tests involved different 
datasets, providing insight to the 
performance of the RUM-Tree. The three 
datasets include: ROADS-SKW (represents 
the movement of cars in a city), ROADS-
UNI (is alike to the ROADS-SKW except 
they are distributed evenly), and UNIFORM 
(objects are distributed evenly in space and 
given a random direction).  

The RUM-Tree outperformed the 
R*-Tree and FUR-Tree in terms of update 
cost in all three datasets. In terms of search 
cost the R*-Tree and FUR-Tree performed 
better than the RUM-Tree. However, the 
RUM-Tree’s search cost stayed constant for 
all three datasets while the R*-Tree and 
FUR-Tree search cost increased as the data 
became more uniform. Another test using a 
UNIFORM dataset was conducted to see the 
correlation between the tree’s I/O 
performance and that of increased updates 
proportional to a query of 1. The R*-Tree 
and FUR tree performed better than the 
RUM-Tree when the ratio of updates and 
queries at the value 1:1. However, the 
RUM-Tree consistently outperforms both 
trees as the updates are increased (10:1, 
100:1, 1000:1, 10000:1). From the gathered 
results of the testing conducted Y.N. Silva et 
al. were able to confirm the RUM-Tree’s 
superiority in update performance against 
other R-Tree variants [27].  
 
5. Spatial-Temporal Indexes for Future  
    Positions 
 
5.1 VTPR-Tree (Velocity-based Time-
Parameterized R-Tree) [11]: Based upon 
the TPR-Tree [24] structure, the VTPR-Tree 
was designed to address TPR-Tree’s poor 
update performance caused by the following 
factors. One, it is assembled chiefly in the 
space domain and it groups and indexes the 
moving objects based on their spatial 
proximity. Two, the construction and 
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indexing method of the TPR-Tree will lead 
to a decline in query and update 
performance over time due to a few moving 
objects with higher velocity, resulting in an 
enlargement of the velocity bounding 
rectangle (VBR) and eventually an increased 
enlargement of the minimum bounding 
rectangle (MBR).  

VTPR-Tree addresses the issues 
raised by utilizing not only the spatial 
distribution but also the velocity distribution 
of the moving objects, by partitioning the 
velocity domain into non-overlapping 
buckets with the same velocity window, and 
by assigning moving objects to a velocity 
bucket based on their velocities along with 
other objects with similar velocities. Each 
bucket contains the velocity range and space 
coverage of the moving objects within it, 
and a pointer to its corresponding TPR-Tree.  

By indexing the moving objects 
based on their velocity and spatial 
distribution, the VTPR-Tree is able to 
prevent the MBR from changing their shape. 
The result is excellent query performance 
unlike the TPR-Tree, whose MBRs become 
slack, ensuing many overlaps. Furthermore, 
the VTPR-Tree is able to reduce its disk 
I/Os by maintaining the velocity bucket 
queue in the main memory. The VTPR-Tree 
also employs a hash index on object 
identifiers of the moving objects. This 
secondary index provides direct access to 
the leaf level thereby improving the update 
performance of the tree. It should also be 
noted that the VTPR-Tree has tailored the 
TPR-Tree node item vector to: <entry,…., 
entry, parentpr>. The entry refers to the 
child node within the node and parentpr 
refers to the parent node’s physical address.  

The VTPR-Tree also implements an 
enhanced bottom-up update (EBUU), in 
order to improve its update performance. 
EBUU allows the VTPR-Tree to avoid 
unnecessary node accesses. This bottom-up 

update strategy is utilized by the insert and 
delete algorithm.  

Testing of the VTPR-Tree against 
the TPR-Tree and the TPR*-Tree [29] 
proved that it was superior in query 
performance, node accesses, update cost, 
and query cost.  However the test did reveal 
a drawback of the VTPR-Tree that should be 
noted. If the number of velocity buckets in 
the queue becomes too large, the update cost 
and query cost will increase because of 
reduced bucket velocity range.  

 
6. Spatial-Temporal Indexes for Current  
    and Future Positions 
 
6.1 BPR-Tree (Boundary-based 
Partitioning R-Tree) [9]: Though it has 
similar structuring and functionality as the 
TPR-Tree [24] it contains a few differences 
which ensure reduced query cost and better 
query performance in a “ubiquitous 
environment.” It is comprised of a single 2D 
R-Tree and multiple 1D R-Trees. Like the 
TPR-Tree, the 2D R-Tree within the BPR-
Tree indexes the spatial data of the spatial 
region and each leaf node points to a root of 
one 1D R-Tree. Also like the TPR-Tree, the 
1D R-Tree keeps track of the objects’ 
movement over time by storing a record of 
the information. It is also time partitioned 
into intervals and is used to index various 
queries of a specified spatial region. In 
addition the 1D R-Tree is arranged by their 
life span. Unlike the TPR-Tree, the 1D R-
Trees in the BPR-Tree are grouped by time 
intervals, which are identified by their GID 
(Group Identifier). This featured 
organization drastically improves the 
performance of time queries within the 
BPR-Tree and support of various queries.  
 The BPR-Tree addresses the 
degradation of TPR-Tree over time by 
implementing a new insertion policy 
designed to reduce tree height and dead 
space, and flatten the tree. The insertion 



 

McNair Scholarly Review ~ The College of St. Scholastica Page 51  

policy consists of the following steps: one, 
insert the MBR that encompasses a certain 
region of the leaf node within the 2D R-
Tree; two, locate the 1D R-Tree and others 
with the appropriate GID and time interval 
using the pointer of the 2D R-Tree; three, 
insert the record of the moving object into 
the leaf node on the farthest right of the 1D 
R-Tree. If the node is filled a new node is 
created to the right of it and the new entry is 
inserted. By maximizing the space 
utilization of the leaf nodes and increasing 
the fanout, the BPR-Tree is able to flatten 
the tree and reduce its height thereby 
incurring faster querying than the TPR-Tree.  
 According to the tests conducted by 
Y.C. Jung [9] the BPR-Tree outperformed 
the 3DR-Tree [30], the MV3R-Tree [28], 
and the TPR-Tree in variations of query 
workloads.  
 
6.2 kNR-Tree [19]: This is a single 
structure based upon the R-Tree [6]. Its 
design is inspired by kNR queries 
production of irrelevant answers due to a 
longer than necessary query response. With 
this tree, A. Mondal et al. proposed to 
facilitate efficient kNW queries by reducing 
the time it takes to answer a query [19]. This 
is shown through the experimental results.  
 The kNR-Tree is designed to index 
objects of various N spatial relations. Keep 
in mind that the objects are static and the 
clients (issuer of the queries) are moving. A 
common kNW query operation involves the 
search of “window queries on any k relation 
among N spatial relations.” Within the kNR-
Tree, this query is conducted in the 
following steps: one, a query is issued by the 
client; two, a top-down search is conducted 
in the nodes of the kNR-Tree for which their 
MBRs cross with the query window; three, 
the bitmap (an array of N bits that has a 1 or 
a 0.1 indicating that a relation is linked with 
the object and 0 indicating that a relation is 
not linked with the object) of each node is 

checked to see if it corresponds to the query 
bitmap in order to verify if it belongs in the 
query results and if the search needs to 
traverse the branches of the node further to 
gather more k relations corresponding to the 
query; four, the objects identified and 
retrieved are stored in linked lists based on 
the relation they belong to. An object can 
belong to more than one linked list.   
 As mentioned before, the kNR-Tree 
is a single structure based upon the R-Tree. 
Its non-leaf entries consist of (ptr [pointer to 
child node], mbr [MBR that encompasses all 
the MBR within the child node], and Nbitmap 
[an array of N entry bits that specifies 
whether when the node relates to certain 
spatial relations]). Its leaf entries consist of 
(oid [pointer to an object within the 
database], loc [object’s location], Nbitmap 
[same as leaf node]). The insertion and 
deletion operations of the kNR-Tree are also 
similar to the R-Tree’s. The only difference 
in the insertion algorithm is the handling of 
node bitmaps.  

According to A. Mondal et al., the 
insertion algorithm is efficient, but the 
deletion algorithm is costly [19]. Their 
experimental results also revealed that kNR-
Tree has efficient kNW querying; however, 
the tree-height tends to be larger than some 
of its competitor, the R-Tree. Another 
potential drawback would be the amount of 
time it takes to manage the node bitmaps 
during traversal of the tree.  

 
6.3 Bx

r   -Tree [8]: This structure is based upon 
the B+-Tree and is an extension of the Bx-
Tree [7]. It is designed for indexing current 
and future positions of moving objects. It 
proposes to improve query processing of the 
Bx-Tree through its implementation of a new 
query algorithm, optimal algorithm. Unlike 
the algorithm utilized in the Bx-Tree, the 
optimal algorithm does not rely on the 
global maximum and minimum object 
velocities. Instead it uses the information 
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contained within the velocity histogram. The 
velocity histogram is located in the main 
memory and contains the maximum and 
minimum velocities for all the objects in 
each cell of the index structure.  
 For time slice queries the optimal 
algorithm proceeds in the following steps 
after receiving the query rectangle, query 
time and reference time:  
 
1. The expand algorithm is called and the 

query lower and upper right corner 
values, the query time, the reference time 
and the minimum and maximum velocity 
values are inputted.  

 
2. Inputted information is then used to 

approximate the expansion of the query 
range. 

 
3.  All cells overlapped by the expanded 

query region are searched by the 
canReach algorithm. 

 
4. The canReach algorithm is called and the 

lower and upper right corner values of the 
cell, the query rectangle and time, and the 
reference time are inputted. The 
canReach algorithm verifies if the objects 
within the cell are eligible answers of the 
query. This is accomplished by acquiring 
the cell’s maximum and minimum 
velocity values from the velocity 
histogram and using the values inputted 
to expand the cell to see if it will overlap 
with the query region at the query time 

 
5. Eligible cells of the query are returned.  

 
 Testing conducted by C.S. Jensen et 
al. revealed that the optimal algorithm has 
good I/O performance [8]. Moreover, the 
querying of the Bx

r   -Tree proved to be more 
efficient than the Bx-Tree in terms of 
workloads and more efficient than the TPR-
Tree [24] during times of large future times 

for queries, large query regions, and large 
amounts of moving objects. However, the 
I/O performance of the Bx

r   -Tree begins to 
decrease with an increase in moving objects; 
subsequently it was outperformed by the 
TPR-Tree at such times. 
 
6.4 RP-Tree (Reference-Point-based Tree) 
[14]:  This index structure is inspired by the 
thought that moving objects tend to 
aggregate around landmarks or places 
(shops, restaurants, airports, etc.). D. Lin et 
al. thought to use these places, reference 
points (RP), as guides in partitioning the 
index structure into disjoint subspaces 
(control areas) [14]. The RP-Tree is based 
upon the R*-Tree [1] and TPR-Tree [24]. It 
consists of two layers. An R*-Tree layer on 
top and multiple small TPR-Trees on the 
bottom, each of which is attached to a RP. 
The top layer indexes the RPs. This is 
suitable since it is static data. The bottom 
layer indexes the moving objects of the RPs 
within its corresponding control area. The 
RP-Tree also implements an Auxiliary Data 
Table (ADT). The ADT is utilized by the 
RPs to keep track of objects from other 
control areas that might venture within their 
control area before an update takes place. 
Each moving object’s node_pointer, 
enter_time, MBR is entered into the ADT.  

The RP-Tree is constructed for 
indexing current positions of moving objects 
and can be implemented to predict the future 
trajectory of objects. More importantly, the 
RP-Tree was specifically designed to 
optimize kNN querying and reduce update 
costs. The construction of the RP-Tree helps 
to optimize kNN querying within the RP-
Tree. This is possible because queries 
usually center on reference points which 
means that only the control area(s) of the 
reference point(s) need to be searched for 
answers. Furthermore, the RP-Tree does not 
have to search a big index structure like the 
TPR-Tree because objects of the reference 
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points are indexed in small TPR-Trees [24]. 
More than likely it will only have to search 
the small TPR-Tree(s) of the corresponding 
RP(s) that overlaps the query. This confined 
area of searching also applies to deletions, 
reducing the I/O cost of the operation and 
overall, the update costs of the RP-Tree. 
From there the search continues within the 
ADT of the RP(s). Since the ADT contains 
the MBRs of the nodes it evades preventable 
node accesses, improving its query 
performance.  

Testing of the RP-Tree against the 
TPR-Tree revealed that RP-Tree 
outperformed the TPR-Tree in kNN 
querying and reduction of update costs. The 
kNN querying process of the RP-Tree 
reduces I/O costs by more than fifty percent. 
Also, testing disclosed that the RP-Tree 
sustains a steady update cost and a query 
performance that decrease slowly over time, 
while the TPR-Tree’s update cost 
dramatically increases and its query 
performance significantly decreases. Finally, 
it should be noted that with increased 
reference points the RP-Tree’s query 
performance will become less efficient 
steadily and its I/O costs will also increase 
steadily.  
 
6.5 ST2B-tree (Self Tunable Spatio-
Temporal B+-Tree) [4]: This structure 
consists of a basic B+-Tree in which its 
moving objects are indexed as 1-
dimensional points in space and time as: 
(KEYtime, KEYspace). It incorporates the same 
insertion and deletion algorithms as the B+-
Tree. Specifically, this index structure was 
designed to “tune” itself to accommodate 
changes in the density and distribution of 
moving objects over space and time within 
moving object databases (MOD), facilitating 
a more efficient index structure. This is 
accomplished through its online tuning 
procedure.  

 The online tuning procedure 
achieves this by taking into account the 
affects of data diversities in MODs. The 
three data diversities focused on include: 
Diversity in Space (varying densities of 
moving objects in different locations), 
Diversity in Time (varying amounts of 
moving objects), and Diversity in Space and 
Time (change in density locations and 
quantities of moving objects over time). The 
framework of the tuning structure consists of 
a Reference Table (holds information about 
the reference points for the last and current 
time interval), the Key-Gen (calculates the 
index key), Histogram (maintains statistics 
on the objects), the Online Tuning module 
(executes the tuning process) and the Timer 
(activates the Online Tuning). When an 
update operation is received in the ST2B-tree 
the Key-Gen calculates the index key and 
the update operation is executed in the B+-
Tree. The Histogram is then updated. The 
statistics of the Histogram are utilized by the 
Online Tuning when activated at each 
transition time iT to facilitate new reference 
points and grid granularity. Finally, the 
reference table is updated. 

To accommodate diverse changes in 
space the ST2B-tree partitions the space into 
a Voronoi Diagram in accordance to n 
reference points. Each reference point has a 
corresponding grid with cell sizes based on 
the density of the objects (i.e., smaller sized 
cells for high object density and larger sized 
cells for low object density). This strategy 
allows the ST2B-tree to identify regions of 
various densities and where to assign 
reference points to accommodate diverse 
object density changes in space.  
 Indexing objects by time within the 
ST2B-tree takes place in intervals. Each B+-
Tree is divided into two subtrees, each of 
which is assigned a time interval. Deletions 
take place in the subtree with the earliest 
time interval, sub1, and searches/updates 
take place in the subtree with the latest time 
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interval, sub2. Sooner or later sub1 will 
become empty as the positions of the 
moving objects are updated/dropped and 
inserted into sub2. The now empty sub1 is 
assigned a time interval. To accommodate 
diverse object distribution changes in time 
the ST2B-tree will “tune” the cells’ sizes to 
contain the object densities of the previous 
time interval.  During these changes sub2 is 
not affected and operations continue. When 
the new time interval is initiated sub2 will 
take on sub1’s previous role, and so the 
course continues.  
 The ST2B-tree has no problem 
accommodating diverse object density and 
distribution changes in space and time 
because the two subtrees operate 
autonomously without intrusion from each 
other, tuning to accommodate diverse object 
density over time can be undergone. 
Furthermore, testing of the ST2B-tree by S. 
Chen [4] revealed that in terms of spatial 
diversity: (1) the ST2B-tree is superior to the 
TPR*-Tree [29] in terms of update time, 
update I/O, and query performance. (2) The 
TPR*-Tree outperforms the ST2B-tree by a 
small margin in terms of query I/O. (3) The 
ST2B-tree is superior to the Bx-Tree [7] in 
terms of query time and query cost. (4) The 
Bx-Tree and the ST2B-tree performed 
similarly in terms of update time and update 
cost.  

Testing of the ST2B-tree against the 
Bx-Tree in terms of temporal diversity 
revealed: (1) that the ST2B-tree and the Bx-
Tree perform similarly with uniform data. 
(2) The ST2B-tree outperforms the Bx-Tree 
in update costs as the density and 
distribution of data change with time. (3) 
The Bx-Tree outperforms the ST2B-tree in 
query processing time of dense regions.  

Testing of the ST2B-tree against the 
Bx-Tree in terms of spatio-temporal diversity 
revealed: (1) the ST2B-tree and the Bx-Tree 
perform similarly in range queries for 
uniformed data. (2) The ST2B-tree 

outperforms the Bx-Tree in range querying 
over time. (3) The ST2B-tree outperforms 
Bx-Tree in uniform and non-uniform query 
workloads for kNN querying.  
 
7. Spatial-Temporal Indexes for Past,  
    Current, and Future Positions 
 
7.1 PCFI+-Index (Past-Current-Future+-
Index) [15]: This index is an extension of 
the PCFI-Index which is based upon the 
SETI-Index [3] and TPR*-Tree [29]. It is 
designed to index the past, current, and 
future positions of moving objects and 
handle queries efficiently.  Its structure 
consists of an in-memory index structure 
called the frontline which indexes the 
current and future positions of the moving 
objects and a disk index structure which 
indexes the past positions of the moving 
objects. For the disk index structure a one, 
two, or three dimensional sparse R*-Tree [1] 
could be used.  

The frontline is composed of spatial 
access method (SAM), TPR*-Trees, and a 
current data file. SAM indexes the non-
overlapping cells of spatial dimension, each 
of which has a TPR*-Tree to index its 
moving objects. The TPR*-Tree maintains 
the following record for each of its moving 
objects: MBR (minimum bounding 
rectangle), VBR (velocity bounding 
rectangle), RID (record identifier of the 
moving object in the current data file), PID 
(page identifier). The current data file is 
hash-based and organizes the last updated 
positions of the moving objects by their 
UID. It is also utilized to retrieve records 
faster from the data files. The sparse R*-
Tree utilized on the disk indexes the 
historical data files of the moving objects. 
For each data file a starttime is recorded and 
upon reaching max capacity an endtime is 
recorded to indicate the lifetime of the data 
file.  
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 For querying the PCFI+-Index 
utilizes the original TPR-Tree [24] query 
algorithm for current and future queries. 
Querying of the past with the PCFI+-Index 
depends upon the dimensional sparse R*-
Tree used. If a 1-dimensional sparse R*-
Tree is used, SAM computes which cells 
overlap with the spatial predicate box. Then 
the 1dimensional sparse R*-Tree is searched 
by the temporal predicate range. Note that 
during this operation the data page of the 
tree is not called into memory during 
verification of all its entries. If the cell(s) is 
completely inside the query range all the 
segments contained in it are added to the 
query answer or added to the candidate page 
list. A 2-dimensional or 3-dimensional 
sparse R*-Tree conducts queries in the same 
manner as the 1-dimensional sparse R*-
Tree, but, certain steps must be taken first. If 
a 2-dimensional sparse R*-Tree is being 
used a filter has to be created for the sparse 
R*-Tree to be searched. If a 3-dimensional 
sparse R*-Tree is being used a 3-
dimensional search box has to be created.  
 To test the efficiency of the PCFI+-

Index Z. Liu et al. [15] conducted tests 
between it and the PCFI-Index, the SETI-
Index and the TPR*-Tree. The results 
revealed that the PCFI+ performs better than 
the PCFI and the SETI for time interval 
querying of the past with an increasing 
number of moving objects. The PCFI+ also 
performed better than the PCFI and TPR*-
Tree for current querying with an increasing 
number of moving objects. Finally, the 
PCFI+ was tested in future querying with an 
increasing number of moving objects against 
PCFI and the TPR*-Tree. PCFI+ performed 
better than the PCFI and tied with the TPR*-
Tree. This is not unusual since PCFI+ used 
the same algorithm as the TPR*-Tree. 
 
7.2 BBx-Index (Broad Bx-Indexing 
Technique) [13]: This index is based upon 
the Bx-Tree [7] and designed to index the 

past, current, and future positions of moving 
objects with efficient storage, query, and 
update performance. The structure of the 
BBx-Tree consists of many B+-Trees which 
are partitioned into time intervals. Each B+-
Tree indexes a section of time; this is 
indicated by their timestamp signature. A 
lifespan measurement (minimum and 
maximum lifespan of the objects within a 
B+-Tree) is also maintained for each B+-
Tree and is utilized to efficiently access the 
roots of the trees which are stored in an 
array.  Entries of the nodes within the BBx-
Tree index structure have the following 
form: (x_rep (the position of the object 
calculated by a space filling curve), tstart 
(insertion time of object into the database), 
tend (time of position being deleted, updated, 
or migrated), pointer (leaf node: points to 
objects with similar x_rep, non-leaf node: 
points to child node on the subsequent 
level). The positions of the moving objects 
within the BBx-Tree are indexed as linear 
functions of time. This provides a more 
accurate position of the objects’ location and 
reduces the number of updates needed to 
maintain the objects’ position.  
 The BBx-Tree is designed for queries 
such as Range queries. An interval range 
query within the BBx-Tree searches for all 
objects whose position falls within its query 
window during a certain time. These objects 
may be indexed in more than one timestamp 
signature. So, in order to get all the results 
corresponding to the query window, the 
query window is extended over all the 
timestamp signatures belonging to the 
targeted objects.  

The BBx-Tree then finds all the trees 
whose lifespan intersects with the requested 
time interval. Each tree whose lifespan 
intersects with the query window is queried 
separately. The enlargement of the query 
window is then computed using the space 
filling curve representation. Next, the leaf 
node with the start point contained in the 
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interval calculated by the 
LeftmostIntersection and all subsequent 
intersections are searched.  
  D. Lin et al. [13] testing of the BBx-
Tree against the MV3R-Tree [28]revealed 
that the BBx-Tree is more efficient in 
storage, historical querying, and 
update/query cost. Testing against the Bx-
Tree revealed that the BBx-Tree and the Bx-
Tree have similar performance for predictive 
querying and update/query cost. However, 
the Bx-Tree performs slightly better over 
time. D. Lin et al. states that this is because 
the BBx-Tree stores more information [13]. 
Overall, the BBx-Tree has proven to be a 
good index structure for past, current, and 
future positions.  
 
8. Diagrams 
 
The following diagrams illustrate the 
indexing functions (past, current, future, or 
all of the above) of the spatial temporal 
access methods reviewed in this report.  
 
9. Conclusion and Future Work 
 
 We have presented a detailed 
synopsis of spatial-temporal access methods 
for moving objects for 2005-2009. It should 
be noted that we have omitted three index 
structures—to be included in future works—
from our research including: Bdual-Tree, 
TPROM-Tree, and the QR+-Tree.  
 Another endeavor to help in the 
collection and organization of all access 
methods published until now is the 
designing of an online library. This library 
would contain PDFs of all the access 
methods created and would be organized by 
their corresponding functions and highlights. 
Furthermore, useful implementations of the 
access methods would be posted. We 
believe that this site should be free.   
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ABSTRACT 
 

 Oxidative stress is caused by an imbalance of reactive oxygen production and a 
biological system's ability to readily detoxify reactive oxygen species, which damages important 
biomolecules.  Oxidative stress has been related to radiation exposure, UV light, pathological 
conditions and aging. All amino acids in proteins are potential targets for oxidation by OH• by 
oxidative modifying proteins.  In this study, a metal-catalyzed oxidation reaction was used to 
create hydroxyl radicals in the presence of bovine serum albumin. The goal of this study was to 
characterize the amino acid modifications resulting from oxidative stress by using mass 
spectrometry to determine the sites of oxidation. 
 
Introduction 
 
 Oxidative stress is comprised of various chemical reactions that distort vital biological 
systems: disrupting cell homeostasis, affecting biological molecules, and ultimately leading to 
cell death (1, 2).  Oxidative stress occurs when antioxidant defense system cannot cope with the 
rate of free radicals production. Proteins are highly susceptible to oxidative damage (3). Reactive 
oxygen species (ROS) can modify various structures in proteins; leading to selective protein 
degradation in red blood cells and cell extracts (1).  Cells produce a superoxide, which is 
necessary to use as an antibiotic weapon for killing invading microorganisms in protection 
against disease (2). 
 
 Superoxide anion (O2

-) is a precursor of two very powerful oxidants of similar reactivity, 
hydroxyl radicals (OH·) and peroxynitrite (OONO-) (4, 5, 6). These oxidants start a chain 
reaction, which causes lipid, nucleic acid, and protein oxidation (6, 7). Some species form 
intermediates that can lead to the loss of function and apoptosis (4, 6, 8).  

Fe2+ + H2O2 → Fe3+ + OH· + OH− 

Fe3+ + O2
-→ Fe2+ + O2

- + H+ 

 Hydroxyl radical is produced in the presence of transition metals such as iron or copper. 
The O2

- anion is both the precursor of hydrogen peroxide and a reductant for transition metal, 
leading to the monovalent reduction for the transition metal. The transition metal then catalyzes 
the monovalent reduction of hydrogen peroxide to hydroxyl radicals, OH· (6). 
 
 Hydroxyl radicals directly damage proteins, increasing proteolytic susceptibility (1, 3). 
Hydroxyl radicals can oxidize certain amino acid side chains (4). In response to infections, 
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macrophages also produce OONO-, another oxidant produced by superoxide. OONO- can 
chemically modify proteins (8) and is highly reactive towards biological systems (9). In several 
reports, oxidative damage creates protein modifications that have been related to aging and 
degenerative diseases (1, 2, 9, 10, 11).  
 

Electronically excited intermediates, formed due to oxidation of lipids and protein during 
oxidative stress emit photons (4, 10). This low level chemiluminescence correlates with lipid 
peroxidation and protein oxidation in biological molecules (6). Low level chemiluminescence 
analysis may be used to non-invasively monitor steady state concentrations of intermediates (6). 
Reactions between peroxynitrite and proteins also emit light (10), but it is unclear which of the 
intermediates produced during amino acid oxidation are responsible for light emission (2, 7). 

 
It has been hypothesized that tryptophan, a fluorescent amino acid, was responsible for 

most of the chemiluminescence observed during protein oxidation. However, it was later shown 
that the intensity of chemiluminescence during protein oxidation did not correlate with tryptophan 
content, suggesting that other amino acids can also contribute to light emission (4, 12). 

 
We hypothesize that light emission is a result of the oxidation of specific amino acid 

residues. In this study, a metal-catalyzed decomposition of hydrogen peroxide was used to create 
hydroxyl radicals. Hydroxyl radicals oxidize certain amino acid side chains and then mass 
spectrometry can be used to determined sites of oxidation in bovine serum albumin (BSA). In 
this study, we will locate the specific modifications in BSA or model proteins could explain 
which amino acids are responsible for light emission. 

  
Methods 
 
Stock 
  

BSA stock of 10mg/ml was made from Sigma Aldrich’s Bovine Serum Albumin Fatty-
acid free (#A0251, Bellefonte, PA). Fe+2 stock (Sigma Aldrich, #380024, Bellefonte, PA) 
solution of 19.8 mg/ml (10mM) was made. Ascorbic Acid (C6H8O6) was 100mM. A stock of 
10mM hydrogen peroxide was used. A potassium phosphate stock, (KPi) 0.1mM was made with 
a pH of 7.4.  
 
Protein Oxidation Reactions 
 
 Reactions were preformed in a 10 ml beaker atop of a stirring plate operated at medium 
speed. The hydroxyl radical-generating reactions consisted of 200µl of 10mg/ml of BSA added 
to 1800µl of KHPO4 (pH 7.4). Varying volumes of 100mM of ascorbic acid, and 10mM of Fe+2 

were added. Hydrogen peroxide (10mM) was slowly added droplets.  All samples were only 
isolated with C2-columns (see Table 1). 
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Experimental Variables  

  
BSA 

(10mg/ml 
stock) 

KHPO4 
(pH 7.4) 

Fe+2 
(10mM 
stock) 

Ascorbic 
Acid 

(100mM 
stock) 

10mM 
H2O2  

Extraction 
Method 

Percentage of 
Modification 

1 200µl   1800µl  20µl  20µl  200µl  C2 column 32% 
2 200µl  1800µl  20µl  none 200µl  C2 column 30% 
3 200µl  1800µl  none none 200µl  C2 column   9% 
4 200µl  1800µl  none none 200µl  C2 column   9% 

5 200µl   1800µl  2µl  2µl  200µl  (1/10 
dilution stock) C2 column 26% 

6 200µl   1800µl  2µl  none 200µl  (1/10 
dilution stock) C2 column 54% 

7 200µl   1800µl  none none 200µl  (1/10 
dilution stock) C2 column 21% 

8 200µl   1800µl  2µl  2µl  200µl  (1/10 
dilution stock)  10kD MW Filter 37% 

9 200µl   1800µl  2µl  none 200µl  (1/10 
dilution stock)  10kD MW Filter 30% 

10 200µl   1800µl  none none 200µl  (1/10 
dilution stock)  10kD MW Filter 32% 

11 200µl   1800µl  2µl  2µl  200µl  (1/10 
dilution stock)  10kD MW Filter 37% 

Table 1: Variable methods used for hydroxyl radicals modification 
 
To establish effectiveness of the reagents, the reagents were then reduced 10 fold. 

Experiments with 10 fold reduction were held at the same conditions as the previous 
experiments. Reactions consisted of 200µl of 10mg/ml of BSA, 1800µl of KHPO4 (pH 7.4), 2µl 
of 100mM of ascorbic acid, 2µl of 10mM of Fe+2 , and 200µl of 1/10 dilution of H2O2  slowly 
dripped in. Two other experiments followed, each subtracting 1 or 2 more reagents from the 
reaction (See Table 1). Experiments were then separated through two different methods 
molecular weight (MW) filters and C2-columns. 

 
Isolation of polypeptides from protein 
 
 Proteins from reactions were isolated using reverse-phase C2 column (1cc; Sep-Pak® 
Cartridges, Waters Corps., Milford, MA). The column was conditioned with 3 ml of DI H2O, 1 
ml of acrylonitrile (ACN), 1 ml of DI H2O. An aliquot of 500µl of the protein oxidation reaction 
solution was passed over the column. The column was washed with 1ml of DI H2O. Amino acids 
were eluted with 1ml of 60 percent ACN. An aliquot of 20µl of 60% elute BSA from the C2 
column was placed in an MS vial and was dried under a vacuum to evaporate the leftover ACN.  
  

The hydroxyl radical-generating reaction with the 10 fold reagents was used through 10K 
molecular weight filters (Microcon ® Centrifugal Filter Devices, Millipore Corps., Milford, 
MA). Ammonium bicarbonate (ABC), 450 µl was added with 25ul of reaction and spun down to 
50µl. Another aliquot of 350ul ABC was spun down to 50ul. The tube was topped off with 350µl 
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of ABC and 100µl of solution was placed in an MS vial for digestion. Molecular weight filters 
were spun at 8000 rpm for 20 minutes. 
 
Digestion of Proteins 
 
 C2 column samples (60% ACN elute) were dried before digestion. Thus, 20 µl of sample 
was placed in a MS vial and dried in a vacuum centrifuge and then were re-suspended with 80µl 
of ABC/TCEP and 2µl of Trypsin. All digestions were placed in a 37◦ C shaker overnight. 
 
 Samples from MW 10kD filtration were not dried before digestion, but 100µl from above 
the MW 10kD filter was added with 80 µl of ABC/TCEP and 2µl of Trypsin. 
 
Mass Spectrometric Analysis 
 
 Injections of 2 µl were screened through a Q-ToF Ultima ™ (MS Waters, Micromass, 
Beverly, MA) at a low flow state of 1 µl/min to spread the peptides out. Samples that showed 
proper sample material were sent to the LTQ Orbitrap (Thermo Electron, San Jose, CA) for a 
reliable and higher resolution search for sequence coverage. Data from the Q-ToF and LTQ 
Orbitrap were processed and analyzed with an in-house copy of Mascot ™, an Internet-based 
search engine. Mascot ™ was used for rapid protein identification using mass spectrometry data. 
Site determination was verified by a neutral mass loss 16Da more than expected neutral mass 
loss (see Figure 1). 
 

Figure 1: 
Chromatographs 
showing the 16 Da 
shift. The top 
chromatography 
shows an unmodified 
MS/MS of the BSA 
sequence. The bottom 
chromatography is an 
unmodified BSA 
fragment. The middle 
chromatography 
shows a modified BSA 
fragment with a 16 
Da loss or shift from 
the unmodified BSA 
fragment (bottom). 
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Results 
 
 All studies with BSA consisted of 3 different tests: BSA with all reagent, which would 
include ascorbic acid, ferrous (Fe+2), and hydrogen peroxide; BSA with all reagents minus 
ascorbic acid; BSA with all reagents minus ascorbic acid and Fe+2 and BSA stock. Studies on 
BSA were first designed with water, but the Fenton reaction is designed to be with a buffering 
reagent around like KPi.  
 

Analysis with Mascot ™ of the reaction proved to create modifications once a basic 
reaction of 200 µl BSA stock, 200 µl H2O2, and 1800 µl KPi, was run after digestion through 
the QToF.  However, the reaction did not show high base peak levels in the chromatographs and 
showed very low coverage of the sequence. 

 
The experiment variables were run through the QToF (see Table 1). Variable experiments 

from the C2 columns were collected, however washes except for the 60% elute were not run 
through the QtoF. Reactions with high coverage of the BSA sequence, such as BSA with all 
reagents, were run through the Orbitrap for better coverage of the sequence. An experiment to 
cancel out the amount of time needed for modification to the BSA was run.  

 
A reaction with all reagents was run with the parameters as listed with the C2 columns, 

but before entering digestion the sample had a three hour wait period. Reaction length that took 
place did not make a difference in modifications; this is not consistent with previous information. 
A report by Stadtman in 2003, suggests that time of reaction would provoke more hydroxyl 
damage (13).  
 

 
Figure 2: Modified BSA sequence, coverage ~ 87% from Mascot ™ 
 

The same three oxidative reactions were tested again with all reagents reduced 10-fold. 
The reactions were then separated into to two sets of trials: one trial would be filtered through a 
normal C2 columns and the other through 10kDa molecular weight (MW) filters. Each reaction 
was searched through Mascot(TM) for amino acid oxidations of F, C, M, Y, and HW.  When 
searched through Mascot(TM) (see Fig. 2 for example), all reagents that did contain ascorbic acid 
had lower sequence coverage than without ascorbic acid (ave. 87%), and without ascorbic acid 
and Fe+2.  
  
  Several comparisons of BSA were investigated: reduced reagents vs. Non-reduced 
reagents, C2 column vs. MW filter isolation methods, and each variable experiment (see Table 
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1). When comparing the number of modifications in 10 fold reduced reagent vs. non-reduced, 10 
fold reagents had twice as much modifications, 22 vs. 11 (see Fig. 3). For all samples run 
without reducing any reagents, those with all reagents proved to have the highest amount of 
modifications (32%) while those without ascorbic acid had 30%. Other variable experiments, 
which did not reduce any reagents 10 fold showed very low percentage of modifications: 9%, 
without ascorbic acid and Fe+2; 9%, without ascorbic acid and Fe+2, and H2O2 (see Table 1).  
 

1 MKWVTFISLL LLFSSAYSRG VFRRDTHKSE IAHRFKDLGE 
EHFKGLVLIA 

51 FSQYLQQCPF DEHVKLVNEL TEFAKTCVAD ESHAGCEKSL 
HTLFGDELCK 

101 VASLRETYGD MADCCEKQEP ERNECFLSHK DDSPDLPKLK 
PDPNTLCDEF 

151 KADEKKFWGK YLYEIARRHP YFYAPELLYY ANKYNGVFQE 
CCQAEDKGAC 

201 LLPKIETMRE KVLTSSARQR LRCASIQKFG ERALKAWSVA 
RLSQKFPKAE 

251 FVEVTKLVTD LTKVHKECCH GDLLECADDR ADLAKYICDN 
QDTISSKLKE 

301 CCDKPLLEKS HCIAEVEKDA IPENLPPLTA DFAEDKDVCK 
NYQEAKDAFL 

351 GSFLYEYSRR HPEYAVSVLL RLAKEYEATL EECCAKDDPH 
ACYSTVFDKL 

401 KHLVDEPQNL IKQNCDQFEK LGEYGFQNAL IVRYTRKVPQ 
VSTPTLVEVS 

451 RSLGKVGTRC CTKPESERMP CTEDYLSLIL NRLCVLHEKT 
PVSEKVTKCC 

501 TESLVNRRPC FSALTPDETY VPKAFDEKLF TFHADICTLP 
DTEKQIKKQT 

551 ALVELLKHKP KATEEQLKTV MENFVAFVDK CCAADDKEAC 
FAVEGPKLVV 

601 STQTALA 

1   MKWVTFISLL LLFSSAYSRG VFRRDTHKSE IAHRFKDLGE 
EHFKGLVLIA 

51 FSQYLQQCPF DEHVKLVNEL TEFAKTCVAD ESHAGCEKSL 
HTLFGDELCK 

101 VASLRETYGD MADCCEKQEP ERNECFLSHK DDSPDLPKLK 
PDPNTLCDEF 

151 KADEKKFWGK YLYEIARRHP YFYAPELLYY ANKYNGVFQE 
CCQAEDKGAC 

201 LLPKIETMRE KVLTSSARQR LRCASIQKFG ERALKAWSVA 
RLSQKFPKAE 

251 FVEVTKLVTD LTKVHKECCH GDLLECADDR ADLAKYICDN 
QDTISSKLKE 

301 CCDKPLLEKS HCIAEVEKDA IPENLPPLTA DFAEDKDVCK 
NYQEAKDAFL 

351 GSFLYEYSRR HPEYAVSVLL RLAKEYEATL EECCAKDDPH 
ACYSTVFDKL 

401 KHLVDEPQNL IKQNCDQFEK LGEYGFQNAL IVRYTRKVPQ 
VSTPTLVEVS 

451 RSLGKVGTRC CTKPESERMP CTEDYLSLIL NRLCVLHEKT 
PVSEKVTKCC 

501 TESLVNRRPC FSALTPDETY VPKAFDEKLF TFHADICTLP 
DTEKQIKKQT 

551 ALVELLKHKP KATEEQLKTV MENFVAFVDK CCAADDKEAC 
FAVEGPKLVV 

601 STQTALA 
Figure 3: (Top to bottom) Modified BSA sequence without 10 fold reduction with highlights of 
the most common modifications. BSA sequence with all reagents reduced 10 fold highlights of 
the most common modifications. 
   
 Reactions with all reagents filtered through C2 columns had more modifications, although 
its average percentage (see Table 2) of modifications was not as high as MW 10kD filter 
isolation. In both filtration systems, reactions with all reagents seemed to hold more 
modifications. Experiments isolated with C2 columns and reduced reagents 10 fold did not 
received the highest percentage of modifications; 26%, all reagents; 54% without ascorbic acid; 
21%, without ascorbic acid and Fe+2 (see Table 1). Experiments isolated with MW 10Da filters 
and reduced reagents 10 fold received the highest percentage of modifications; 37% all reagents 
(exp. 5); 30% without ascorbic acid (exp. 6); 32%, without ascorbic acid and Fe+2 (exp. 7) (see 
Table 2). The seven common modifications were: 51: F, 58: C, 63: H, 73: F, 172: F, 353: F, 469: 
M. 
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Figure 4: BSA structure from VMD. All of 
the commonly seen modifications are 
highlighted in yellow. 
  
 
 
 
 
 
 

 
Modifications were also compared via VMD® protein structure software. VMD helped 

determine the location of the oxidative modifications on the BSA structure (see Fig. 4). A 
comparison of reduced reagents and non-reduced was not investigated, because more 
modifications did happen in the reduced reagent experiments. Comparing isolation methods 
proved that modifications were real, most of the modifications are happening on the outside 
(~82%) and ~18% on the inside.  The total modifications of experiments that subtracted ascorbic 
acid vs. with ascorbic acid, those with the ascorbic acid had the same number and percentage of 
totally modifications on the inside and outside of the BSA structure. 

Table 2: Chart shows every sample’s modified amino acid percent and ratio of location on the 
BSA structure. Numbers correspond to Table 1, Experimental Variables. 
  

Inquiry of each amino acid’s percentage modification showed that most M amino acids 
were getting modified through out all of the experiment with an average of 60%.  Other amino 
acids received lower percentage of modifications; 19% Phenylalanine, 17% Histine, 7% 
Cysteine, and 6% Tyrosine. Each amino acid for every experiment was located either on the 
inside of the outside of the BSA structure. As Table 2 shows most of the locations of the amino 
acid are on the outside. The amino acid with the highest modification commonly seen on the 
inside was methionine and on the outside was histine. 

Results of Variable Experiments 

  

Percent 
of C 

residues 
modified 

 Located 
on BSA 
structure 
(Inside: 
Outside) 

Percent of 
F residues 
modified 

  Located 
on BSA 
structure 
(Inside: 
Outside) 

Percent of 
H 

residues 
modified 

Located 
on BSA 
structure 
(Inside: 
Outside) 

Percent of 
Y 

residues 
modified 

  Located 
on BSA 
structure 
(Inside: 
Outside) 

Percent of 
M 

residues 
modified 

  Located 
on BSA 
structure 
(Inside: 
Outside) 

1 14.00% 0:04 23% 2:04 8% 1:03 5% 0:01 60% 2:00 
2 2% 0:02 23% 2:03 19% 0:02 0% NA 60% 1:02 
3 0% NA 23% 2:03 13% 1:02 0% NA 20% 1:00 
4 2% 0:02 17% 0:02 13% 1:01 20% 0:02 60% 1:01 
5 11% 1:01 43% 2:05 43% 1:05 6% 0:01 40% 1:01 
6 9% 1:02 7% 2:00 2% 1:01 0% 0:00 40% 1:01 
7 11% 0:04 23% 2:05 43% 1:04 13% 0:02 60% 1:02 
8 3% 2:01 10% 2:01 7% 1:00 6% 0:01 40% 1:01 
9 9% 0:03 16% 1:04 29% 1:03 6% 0:01 40% 1:01 

10 9% 0:03 19% 2:04 7% 1:00 6% 0:01 60% 2:01 
11 3% 0:01 13% 1:03 7% 1:02 6% 0:01 40% 1:02 
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 Overall, most of the outside amino acids that were modified were on the outside (78%) 
versus 22% on the inside, which is consistent with any biochemistry textbook (see Fig. 5). 
Proteins on the outside of a structure are more likely to become damaged or modified. The region 
with the highest ion score or intensity according to Mascot ™ showed that the 469: M, which 
was on the inside. The relatively common modifications, 50% were on the outside (58: C, 73: F, 
172: F, 571: M) and 50% were on the inside (51: F, 63: H, 353: F, 469: M).  The amino acids that 
were mostly oxidative were phenylalanine > cysteine > methionine > histidine. This is consistent 
with several research articles (13, 14, 15). The amino acid that would be most commonly 
modified would be an outside phenylalanine.  

 
Figure 5: Graph shows the amount of modifications for each amino acid on the inside and 
outside of the BSA structure.  
 
 A deeper analysis of modified amino acids was conducted using chromatographs of all 
modification reactions of BSA were studied. Modifications were chosen out of the most common 
amino acid that was shown in previous data and by receiving high and low ion score across all 
samples. Peptide fragments of 469-481 (high) were used, the modified amino acid, methionine, 
sequence number 471 was compared against original peptide fragments. Reactions with the 
highest intensity of modification were a C2 column with all reagents used and MW filter without 
ascorbic acid.  Reactions that used MW had less intensity versus C2 column; however C2 column 
reactions had a higher difference between modified and original peaks (see Figs. 6-7).  
 

BSA structural analysis
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Figure 6: Comparison of  the modified methionine at site 471 (high level) on the BSA sequence 
on C2 column MS intensities versus MW 10Da filter MS intensities (Top to bottom) MS/MS of C2 
columns reactions.(Left to Right)All reagents show two peaks: one correlating with the original 
peptide sequence, and one that is modified; minus ascorbic acid displays one peak of high 
intensity; minus ascorbic acid and Fe+2 reveals that the reaction has the same peaks as the one 
with all reagents but at an higher intensity 
 
 

 
Figure 7: Comparison of  the modified methionine at site 471 (high level) on the BSA sequence 
on C2 column MS intensities versus MW 10Da filter MS intensities (Top to bottom) MS/MS of 
MW filter reactions.(Left to Right).All reagents show two peaks one correlating with the original 
peptide sequence and one that is modified; minus ascorbic acid displays one peak of high 
intensity; minus ascorbic acid and Fe+2 reveals that the reaction has the same peaks as the one 
with minus ascorbic acid, but with lower intensity.  
 
 Chromatographs that show reactions with all reagents, and without ascorbic acid and 
Fe+2 display very similarly intensities whether C2 column and MW filters as used. Reactions 
using C2 columns show a slight, but insignificant similarity. Reactions without ascorbic acid 
seem to only have one modification peak with both MW filters and C2 columns (see Figs. 6-7).  
 
Conclusion  
 
 We hypothesized that light emission is a result of the oxidation of specific amino acid 
residues. In this study, we concluded that hydroxyl radicals oxidize certain amino acids side 
chains independently of time; 51: F, 58: C, 63: H, 73: F, 172: F, 353: F, 469: M, 571: M. The 
amino acids that were mostly oxidative were phenylalanine > cysteine > methionine > histidine.  
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Reducing the reagents 10 fold proved to acquire more modifications ~ 2X. More 
modifications happened with reactions that contain ascorbic acid, which was consistent with a 
study done by Bridgewater and etal. (16). BSA seemed to have more oxidation modifications 
with having the entire reagents reduced 10 fold. However, the percentage based on the amount of 
the modifications using C2 column experiments, using all reagents did not yield a higher 
percentage as in MW 10kD filtration.  
 
  Isolation with MW 10kD filtration provided higher percentage modification of the amino 
acids through out each varied experiment. Molecular weight filters had fewer amounts of 
modifications, but more exact modifications sites the intensity compared to C2 column runs 
which were slightly lower for all three runs (see Table 2).   
 
 Our study showed most M amino acids were getting modified through out all of the 
experiment with an average of 60%.The amino acid with the highest modification commonly 
seen on the inside was methionine and on the outside was his tine. Overall, most of the outside 
amino acids that were modified were on the outside (78%) versus 22% on the inside. The amino 
acid that would be most commonly modified would be an outside phenylalanine.  Of these 
common modifications, 50% were on the outside (58: C, 73: F, 172: F, 571: M) and 50% were 
on the inside (51: F, 63: H, 353: F, 469: M). MW filter isolation overall had higher intensities 
although had lower amount of modifications. 
 
 Problems of the study might have arisen from the lack of darkness which could have been 
needed according to Stadtman (13). Also, Stadtman mentions that Fenton reactions use EDTA 
which was not used in this study. More data should be conducted to discuss which method 
should be used for isolation. A much deeper look into light emission regarding already stated 
modification sites of oxidation should be investigated.  Overall the study, verified several 
previous studies done on other proteins. It gave an insight as to which amino acid could be tested 
for light emission.   
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ABSTRACT 

 
In the early twentieth century, Los Angeles County was greatly impacted by the 

increasing numbers of people who had complaints of insanity charged against them and persons 
who pleaded “not guilty by reason of insanity.” By the 1930s, the evolution of the court 
procedures and growing establishment of proper facilities in California progressively made it 
more difficult to feign insanity to elude punishment and be subject to harsh medical detention 
undeservingly.  The majority of those considered insane were males; however, the gender 
distinctions were collectively recorded.  This unification marginalized women and concealed the 
underlying motives for filed charges.   

 
Through the analysis of historical newspapers, LA County court archives and documents 

from the LA Superior Court’s first female judge, Georgia P. Bullock, it can be determined if 
women were more susceptible to faulty accusations of insanity by men and other figures of 
control in their lives.  In these cases, their gender and behavior beyond expected societal roles 
were consistently mentioned.  The acknowledgement of the importance placed upon the gender 
that influenced reasons for commitment and commitment procedures allows one to better 
examine the oppression of women in a patriarchal society.     

 
Christine Collins was a single mother who worked to support her son, Walter.  In May of 

1928, he disappeared and a nationwide search was ordered.  Mrs. Collins believed that her son 
was taken by enemies of his father, an inmate at Folsom Prison.  Miraculously, a boy from 
Illinois, who fit the physical description of her missing son, was brought to Los Angeles on 
August 18, 1928.  Although Mrs. Collins was hesitant to accept this boy as her nine-year-old son, 
she housed him for three weeks before she went to Detective Jones, the man helping her with the 
investigation for her son, to share her doubts (“Kidnapped Boy Tells Hoax”). Jones responded by 
ordering her without probable cause, complaint, or warrant (Christine Collins v. Los Angeles, et 
al.) to be detained in a nearby psychopathic ward.  Collins was confined from September 8th 
through the 13th.  Five days after her release, the boy from Illinois confessed that he was not her 
son.  Christine Collins was unjustly detained and denied her rights by those whom are required to 
“protect and serve.”  

 
This case may sound familiar.  It was the basis for the 2008 mainstream film Changeling, 

directed by Clint Eastwood and starring Angelina Jolie.  But how many other instances exist in 
which women were deprived of their rights and falsely imprisoned like Christine Collins?  In 
early twentieth century Los Angeles, were most women who encountered insanity as a charge or 
plea considered so on legitimate premises? And how can one verify that these allegations were 
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accurate?  This essay addresses these and related questions through analysis of Los Angeles 
Superior Court records, Los Angeles Times archives, and archival documents of Judge Georgia 
Bullock, who encouraged the establishment of better conditions for insane people.  These 
specific case studies are critical in determining whether or not women of Los Angeles could 
properly defend themselves against false accusations of insanity.   

 
The History of Legal Insanity 
 

Greek philosophers in the fourth and fifth centuries BCE believed that when women 
expressed extreme emotion, it was because of their reproductive systems.  The words “hysteria” 
and “hysterical” come from the Greek word for uterus.  According to those philosophies, the 
uterus caused problems: 

 
When it [the uterus] remains barren for a long time after puberty, it finds it 
difficult to endure.  It feels wroth, it goes about the whole body closing the issues 
for air, stopping the respiration, putting the body into extreme dangers, and 
occasioning various diseases, until the desired love, bringing man and woman 
together, make a fruit and gather it as from a tree (Pillsbury, 47). 
 

The idea of “womb wandering” carried throughout the Victorian Period and was prevalent in 
Europe to explain the behavior that many men called “over-emotional.”  
 
 Understanding foundations of American laws pertaining to insane people, requires 
studying English legal history.  Some believed causes of insanity were melancholia, depression, 
moon cycles, and physical illnesses.  Rare thirteenth century records show women acquitted for 
murders and theft through the plea of insanity.  Although persons could be acquitted for these 
crimes, the term insanity was not in circulation.  It was common to use “lunacy,” “of unsound 
mind,” or “mental illnesses.”After they had obtained acquittals, their family members were held 
responsible “to ensure future good behavior” (Sims 77).  But if any person was deemed mad, 
their property would be seized by the government until proof that their health was restored.  
Insanity could be proven by a public complaint, but returning to normal society took an 
additional hearing in front of justices (77).  Although the insanity plea was irregularly used and 
seldom pardoned, administrators of justice did “distinguish between different types of ‘insanity,’ 
and they did adopt a sympathetic approach to women who used that defense” (78).  During the 
Medieval period, women were shown slightly more leniency than their men counterparts. 
 
 According to the Oxford English Dictionary, the term insanity was first used in a 1590 
book by Henry Swineburn relating to probate laws in England.  Swineburn said “Madfolkes and 
Lunaticke persons, during the time of their furor or insanitie of minde, cannot make a testament” 
because “they know not what they do.”  They were alienated from society because they were 
deemed unfit to appoint heirs to their property.  It is also implied that they were mentally 
inferior, and society should not allow them equal rights.  But during periods of quiet and 
collectedness, they could create their will as long they were in a sound state mental state.  If 
someone wanted to dispute another’s sanity, they merely had to suggest it:  “And some there be 
which hold it for a sufficient Reason, if the witness do say, I know he was mad, for I did see him 
mad, although he do not express any particular act whereby such Act may be collected” (77).  
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Swineburn’s descriptions are the first recorded instances of people making false accusations of 
insanity for proprietary gain.  There were also other limitations on who was able to have a valid 
will, such as children, the old and senile, and drunkards. 
 
 During the late Renaissance, critical English laws were formed because justices were 
seeing many people they considered mad.  In History of the Pleas of the Crown, Sir Matthew 
Hale, an English lawyer, proclaims that a person could be accused of either partial or total 
insanity, both of which should be pardonable by the Crown (Hughes 39).  The idea of partial 
insanity applied to criminals who experienced insanity to a lesser degree.  He says people who 
were accused of partial insanity would still be held responsible for their crimes: “anyone who 
committed a crime was partially insane, but in order to be acquitted by reason of insanity, Hale 
required a person to be ‘wholly destitute of the use of reason’” (39).   This limitation filtered out 
more feigned insanity cases to ensure punishments for this increasing scam.    
 

Hale established the Wild Brute Test, which states that the defendant must be identified 
as “totally deprived of his understanding and memory, and doth not know what he is doing, no 
more than an infant, than a brute, or a wild beast” (40) for a crime to be pardoned on the basis of 
insanity.  This assessment became the standard in identifying insane people for the English 
Common Law.  

 
 Another amendment to this law occurred in 1723.  Edward Arnold attempted to kill Lord 
Onslow.  He was tried for the crime but did not qualify for an acquittal under the Wild Brute 
Test.  The jury sentenced him to death by hanging because he was an educated man.  It was Lord 
Onslow who granted him pardon for his delusions because “his reason for trying to kill Onslow 
suggested madness as he claimed that Onslow had sent devils and imps to invade his body, 
causing him unending discomfort” (40).  It was not until the Hadfield case in 1800 that 
delusional insanity was deemed acceptable grounds for an acquittal by the jury.  Hadfield was 
later committed to a mental hospital for his mental instability (41).    
 

Early American insanity laws were derived from the main components of the English 
common law (Bullock “Growth of the Legal Conception of Insanity”).  American judicial system 
generally relied on first English precedents conceived by Hale, apart from a few instances when 
delusional insanity was acquitted (Hughes 46).  

 
Eighteenth century private institutions, or madhouses, were quickly emerging both in 

Europe and the United States to deal with the insane.  The qualifications for admittance varied 
greatly from acting out in public to the request of a family member.  The conditions were 
inhumane: “If they are not mad when they go into these cursed houses, they are soon made so by 
the barbarous usage they there suffer” (Hill 146).  The lack of expertise and education regarding 
mental disorders at the time granted few opportunities for a better environment.  Most likely, 
many were sent to these facilities to relieve their caretakers instead of for the good of the patient.  
By the nineteenth century it was determined “[t]hat insanity is caused by disease, or deranged 
function of the organ (the brain)” (Hughes 37-38).  The psychology field was just beginning to 
flourish, and this much-needed advancement was essential for the wellbeing of persons with 
mental illnesses.  
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Laws and Legal Procedures 
 

In early twentieth century Los Angeles, it was the court’s duty to determine whether 
those brought before it were insane.  The Psychopathic Court, a separate entity of the Superior 
Court, was responsible for reviewing persons who were thought to be insane without criminal 
convictions.  This particular department was assembled two days a week and would exhaustively 
examine various cases of people who had complaints of insanity filed against them.  The panel 
consisted of a judge and two medical examiners, and their duty was to review each person, 
allowing them to return to their homes or prolonging the examination period at a state hospital.  
This department was most commonly used for those who were not seen as a danger to either 
society or themselves (Bowers 3). 

 
By 1935, the overwhelming number of cases dealing with insanity approached 3,000 

cases per year (Bullock “Speech to be Delivered Over KNX”) and required revisions to the 
current legal procedures of the time.  When a complaint of insanity was received by the police, 
data would be collected by the local law enforcement to serve as evidence of the allegedly insane 
person’s mental state.  After this process was completed, a warrant would be served to take the 
person to the psychopathic ward of the General Hospital, where a thorough examination would 
take place.  A hearing would typically be scheduled in two days, and the person on trial could 
appoint an attorney if they chose to do so.  A judge would then determine the stipulation, 
including the possibility of probation, whereas a jury would determine the verdict when criminal 
charges were involved.  

 
   According to the California Penal Codes of 1936 (Bullock “Proposed Changes in the 
Law”), if a person were charged of a criminal act, he or she could plead not guilty by reason of 
insanity only after a conviction was established.  The law stated that “everyman is presumed to 
be sane and to possess a sufficient degree of reason to be responsible for his crime until the 
contrary is proved to the satisfaction of the jury” (Bullock “Tests of Responsibility”).   If 
necessary, a second trial would proceed, which the defendant would be allowed to petition for an 
insanity acquittal, and two “certified medical examiners” would be appointed by the judge.  The 
examiners needed proper documentation for “active practice [in] their [psychiatric] profession 
for five years and [to be] licensed to practice medicine in California” (Bullock “Proposed 
Changes in the Law”).  In extreme cases of suspected insanity, the examinations would occur at 
the present location of the defendant, whether it was at home or at a health care facility.  
Following the exams, a final report must be produced for the Judge that stated “facts and 
circumstances which determine the judgment of each examiner and whether person is mentally 
disordered and to what extent” (“Changes in the Law”). If additional time were necessary in 
order to determine the defendant’s mental state, the judge could detain him/her up to and 
including 30 days and/or request additional information to be gathered regarding the defendant.  
If the jury concluded the defendant was insane, he/she would be committed to a state hospital for 
an indefinite amount of time and escorted by government officials to the appointed location 
(West’s Annotated California Codes: Penal 1000.10). 
 
 Increasing numbers of claimed insanity also lead to many amendments to the laws 
targeted at “mentally disordered” people during the period of 1900 through 1940.  These 
amendments promoted better circumstances for both the wellbeing of the insane persons on trial 
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and the government workers benefited through structured procedures that could be applied to a 
variety of cases.  Bedside trials assured the defendant’s safety and proper medical treatment 
without putting unnecessary strain on him/her to leave their environment.  The insane also 
benefited from increasingly strict regulations of qualified medical examiners.  The court wanted 
to ensure that each person was entitled to a fair, professional examination.  This was achieved by 
requiring recent and extensive exposure through interaction with insane people.  The intention 
was to allocate an adequate judgment of the defendant’s mental state.   
 

In addition, these amendments decreased the number of feigned insanity claims.  It was 
believed that a professional could not be tricked by stereotypical behaviors, such as forgetfulness 
and nonsensical ramble, as easily as the jury.  The indefinite term for commitment also caused 
some to stray away from malingering because the sentence served could be potentially longer 
than an assigned term in prison.  The superintendent ultimately determined if and when someone 
was mentally healed to the best of his/her abilities and in proper condition to be released (Bowers 
4).  Lastly, hefty fines were assigned to those who falsely filed an insanity complaint through 
malice or material/monetary gain.  However, the penalties would only be implemented if the 
court deemed necessary and there was a sufficient amount of evidence to prove malice.  These 
amendments outlined just standards in the court, provided proper treatment for the insane, and 
decreased unnecessary trials.  

 
Complications with the Legal System 
 
 Insanity was used as both a medical and legal term to denote the inability to make moral 
judgments.  However, as time progressed, the usage became problematic when the psychology 
field expanded.  More research was being conducted on insanity and mental illnesses, and   
Psychologists began to differentiate between the distinct onsets of insanity (Bullock 
“Memoranda Concerning the Medical Situation”).  The legal term remained consistent for any 
variation of incompetence or the inability to reason (West’s Annotated California Codes: Penal 
1000.10).   
 

It is also important to consider the societal construction of understanding and identifying 
insanity.  The public learned about typical characteristics and behaviors of insane people through 
the exposure.  These ideas were formulated through the media, namely through newspapers, 
books, and hearsay (Bowers 4).  If they did not have a close relationship with an insane person, 
then these understandings were formed solely on stereotypical references.  As a jury member, the 
uninformed would be more likely to consider a person insane based upon these stereotypes 
whether they were legitimate or not.   

 
 The varying degrees of insanity were also being further scrutinized.  Insanity ranged in 
degrees of severity, from having “harmless chronic mental unsoundness” (Bullock “Letter to the 
Buearu of Efficiency”) to being classified as a danger to society.  In the latter circumstance, Dr. 
Paul Bowers, a psychologist who frequently worked with the Los Angeles Superior Court, 
categorized insane persons as either the “criminal insane” or the “insane criminal.”  The 
distinction between the two is determined by when that person is found insane.  The “criminal 
insane” was not of sound mind during the criminal act, whereas the “insane criminal” procures 
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insanity during their detention (Bowers “The Dangerous Insane”).  Insanity was no longer 
expendable in the medical sense, regardless of the consistent use in legal cognizance.  
 
 Despite the legal efforts to eliminate the malingering of insanity, the laws were far from 
foolproof.  The public presumed that when one was successfully acquitted by insanity, the 
offender was able to escape punishment for his or her heinous acts.  However, this was an 
inaccurate assumption as state hospitals and psychopathic wards were another means of 
detention.   
 

Due to time constraints and the quantity of trials, “it is impossible in many cases to judge 
whether a person is insane or not; impossible to measure the degree of responsibility or of desert, 
and the penalty which will satisfy abstract justice” (Bowers 6).  Medical examinations at state 
hospitals were preferably conducted from one week to one month.  But because of the volume, 
the duration for exams was brief to accommodate for the next case.  It is possible that many 
people could have been undermined by the insufficient length of examinations.  Hasty judgments 
tended to fixate on the crime instead of the underlying causes and ignored the possibility of 
rehabilitation through medical treatment.   

 
 Counties that did not have the Psychopathic Parole Act (1913) contributed to the belief 
that the insanity defense exonerated malingerers.  The counties that did not permit private 
overseeing of the insane, and these locations mandated that insane people had to either be 
committed or released.  Even with this municipal code, over-crowded facilities in the area led to 
the less dangerous patients being turned away (Dodge “Notes from Genevieve Dodge”).  This 
law was implemented in Los Angeles, but many surrounding counties did not have this act.  
Further, nonresidents of California were prohibited from commitment to state hospitals because 
the parole system was funded by the local county government (“Notes from Genevieve Dodge”).    
By refusing to admit nonresidents, the county could save money (Bullock “Technical 
Nonresidents”). When these persons were deemed nonresidents, they would then be sent back to 
their town of residency and be tried there. 
 
Judge Georgia Bullock: Advocate for Improving Conditions for the Insane 
 
 Georgia Bullock was born in Chicago in 1878 but moved to Los Angeles to earn her 
college degree and begin her illustrious legal career.  She was a pioneer within the judicial 
system: Bullock was the first woman to be admitted into the American Bar Association in 
California, the first woman judge on the Women’s Court in 1915, and the first female judge 
elected for the Los Angeles Superior Court in 1932 (Chung 1).  She worked in several 
departments of the Superior Court, including the Psychopathic Department.  Bullock frequently 
aired on local radio stations to inform the public about the courts and legal systems.  In that 
venue, she often discussed elements of the Psychopathic Court. 
 
 Bullock spent many years on the bench advocating for bettering the living conditions for 
those in mental hospitals. She frequently acknowledged the lack of proper facilities for the 
insane and publically addressed these issues in order to educate others about the severity of over 
crowdedness.  She would request updates about the capacity of these hospitals so she could then 
relay this information to the public and others in her field: “In the state of California we have 
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more than 18,000 patients in the state hospitals for the insane.  These houses were built to house 
less than 14,000.  Our overload is about 30 per cent above capacity (Dodge “Notes by Genevieve 
Dodge”).  She also made suggestions about how to improve the lives of the mentally ill through 
rehabilitation.  One of her ideas was to promote hobbies in the state hospitals so that the patients 
could take pleasure in interacting and teaching others: “Hobbies would be developed thru 
interesting the individual in arts and crafts, thereby arousing new interests in life and aiding in a 
happier economic readjustment” (Bullock “Plan for Prevention”).  
 

Together with other legal and medical professionals in the area, Bullock worked to better 
accommodate the growing numbers of people with mental disorders in Los Angeles.  She would 
research other states’ successful methodologies and persuade others of their advantages if 
implemented in California.  A perfect example of this is found in a letter to another local judge in 
which she advocates her findings: “We might well profit by the experience and evolutionary 
progress as made in the states of Massachusetts and New York where, to a considerable extent, 
lunacy matters are out of politics and the polices and management determined largely by men 
trained in this highly technical and specialized service” (Bullock “Letter to Thomas Gould”).  

 
 Judge Bullock believed that punishments should be individually administered for every 
person on trial: “The tests of insanity in our courts are becoming less and less mere legal 
formulas.  Rather the tendency is more and more to consider the mental condition of the accused 
in each particular case.” (Bullock “Growth of the Legal Conception”).  Standards would be 
eliminated for all trails; the only consistency would be to examine each case specifically to rule 
in the best interest of the defendant.  It would ensure that persons on trial would  be treated 
equally - avoiding lenient or severe rulings administered due to physical characteristics, such as 
appearance and gender, and focusing on behaviors from a medical standpoint: “In each criminal 
case the behavior reactions of the defendant at bar must afford the basis for determining 
responsibility” (“Growth of the Legal Conception”).   
 
 Bullock also deemed it necessary to separate those who feigned insanity from those who 
were truly insane.  In doing so, she understood how common malingering was and witnessed 
“many spectacular criminal trials [where] the defense of insanity has been considered a self-
serving plea and a sham” (Bullock “Not Guilty by Reason of Insanity”).  Yet she also recognized 
that it was still necessary to uphold the laws that eliminated punishment for those who could not 
comprehend the crimes they committed.   She was confident that psychiatrists would be able to 
decipher who was actually insane - the most effective manner of determining who feigned 
insanity: “However, I really believe that as a rule it is not easy to deceive the properly trained 
psychiatrist” (“Not Guilty by Reason of Insanity”). Further, she wanted more state hospitals to 
ensure proper medical treatment; she knew that if insane people were put into prison, they would 
never get better, nor would they understand the punishment of being incarcerated while still 
insane.  In one of Bullock’s speeches for KMPC (a local radio station), she opined, “it is useless 
to punish a constitutional psychopathic inferior for his misdeeds, for he seems to be incapable of 
profiting by experience and repeats his offense at the first opportunity usually without clear 
realization of the consequences to himself” (Bullock “Care of Psychopathic Wards”). 
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Case studies:  Los Angeles Times Newspaper Articles 
 
 The articles found in the Los Angeles Times are representative of how the public was 
exposed to the increasing number of insanity pleas within the court system. From 1889 through 
1945 there are an abundance of references to various cases where women and men were charged 
with insanity.  Several of these stated the outcome or sentencing of the individual.  However, due 
to the lack of follow up articles, many outcomes were left undetermined.  Through the analysis 
of these records, one can conclude the behaviors and actions that prompted accusations of 
insanity and who was predominately responsible for filing the complaints.  These archives 
provide insight into the potential maltreatment of women within the court system, who were 
accused of insanity. 
 
 Of the seventeen cases when men were charged with insanity from 1883-1945, only three 
complaints were filed by the wives of the alleged insane men.  On one occasion, the wife, 
Elizabeth Allen, filed the complaint when she got into an argument with her husband after he 
locked her in a room.  Due to her imprudent actions, she was reprimanded by the judge, and her 
husband was released (“Softened Voice Carries Sting”).  Another wife filed an alcohol-related 
insanity charge, and the husband was sentenced to a thirty day period in a sanitarium (“Plain 
Booze”).  This particular case is significant because the husband consented to the detention.  In 
the third case, Olive E. Burnham’s complaint was countered by her husband’s friends.  He 
formerly worked for the police department and thus, had many colleagues who could help to 
achieve his release from the psychopathic ward (“Says Her Husband is Insane”).  His former co-
workers would have had more credibility in their testimonies than his wife.  It was likely that he 
would be quickly dismissed from the ward.  These cases demonstrate that husbands had been 
accused by their wives.  According to the newspaper articles, if a husband had a complaint 
against him, it was more likely that the complaints were filed by the police or other members of 
the family.  
 
 Ranging from 1883 through 1926 there were thirteen cases around Los Angeles in which 
husbands filed insanity charges on their wives.  If a woman were found to be insane, she would 
be placed in an institution, away from her home and family.  Her release was unlikely until 
several years had passed.  Common motives to press these charges were to elude alimony 
payments after a recent divorce or to maintain control of property when a divorce was in process.  
These motives were evident in nine articles.   
 

The newspapers would use the phrase “railroading to the asylum” in such situations to 
signify the frequency of women committed to get rid of them.  This idea illustrates that society 
knew it was happening enough to assign a mainstream phrase.  It appears that “railroading” was 
an identifiable societal problem, but how often was it fought successfully?  One example of this 
happened to Anna Collins, who was examined by the Lunacy Commission in 1917 per her 
husband’s request in the midst of a divorce.  The suspicious timing of this claim suggests that it 
was a way to avoid supporting his wife.  He was already having difficulties making payments to 
his wife.  She claimed “she is compelled to live upon the charity of neighbors who supply her 
even with shoes” (“Asks Him for Support”).  It was common for insanity charges to arise during 
divorce proceedings, which occurred in eight out of thirteen of similar cases.  As early as 1903, 
the media acknowledged a motive behind insanity complaints and the involvement in marital 
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relationships, as the title of this article illustrates: “Is Husband a Brute or Wife a Lunatic?”  The 
frequency of these elements captured the attention of the newspaper journalists, yet they still 
were questioning who was at fault in each case.   

 
Jennie Connor was committed at Patton State Hospital after a review by the Lunacy 

Commission per her husband’s request. After the death of her two children, she became very 
depressed.   The Connor children passed away only weeks prior to the husband’s divorce request.  
He filed and left her at her father’s home because “he was tired of taking care of her” (“Divorce 
Case Shows Fraud”).  Most who have experienced the loss of a child would not believe this to be 
an adequate grieving period.  The husband’s actions could be construed as hasty and potentially 
selfish.  Nevertheless, her husband succeeded in ridding himself of his burden.   

 
Insanity was also used to control of a wife.  Annie Morgan was accused of insanity by her 

husband.  During the hearing, her husband confessed that a doctor had coached him.  The doctor 
alleged that if the husband were to file an insanity complaint, then this would force Mrs. Morgan 
to cease drinking.  She was relieved of the insanity accusation when the truth was confessed to 
the judge (“Disciplined for an Erring Wife”).  Not only was Mr. Morgan engaging in contempt of 
court, but a physician was instigating the unjust detention of Mrs. Morgan.  Had these 
confessions not been revealed, Mrs. Morgan would have been subject to the conspiring claims of 
two different men, both her husband and a doctor.  It begs the question of how many doctors 
used the legal system and pursuits of insanity charges as a treatment method. 

 
Turning from women who were accused of insanity, it is necessary to look at those who 

were claiming to be criminally insane.  This other aspect of women and insanity shows that not 
only were women accused as a form of punishment, but they also were using this defense to 
potentially alter punishments, whether they were insane or not.  From 1914 - 1945, there were 
fourteen articles in the Los Angeles Times that regarded murderous women who pled not guilty 
by reason of insanity.   

 
Three of the fourteen murder trials ended in acquittals using the insanity plea.  For 

example, Georgia Simmons-Burke had poisoned chocolates with mercury and sent them to two 
young women, who were daughters of a friend. She was acquitted and the courtroom gave a 
peculiar reaction: “[w]hen the verdict was announced cheering broke out all over the courtroom 
and many friends of the defendant hugged and kissed her, so affected were they” (“Exculpation 
of Ms. Burke”).  Despite this heinous murder attempt, Simmons-Burke still slipped through the 
court system without punishment.   

 
Unfortunately, the newspaper omitted the outcomes of other murder trials where insanity 

was suspected due to the lack of follow up articles.  In the rare, extreme cases, the outcomes 
were given: Corinne Minnie Smith was committed to Patton State Hospital after she “killed her 
baby girl by throwing it into a vault” (“Adjudged Insane”).  However, only one article mentioned 
a prison sentence: Bessie Nelson pleaded not guilty by reason of insanity after she aided in the 
death of her husband.  When she was found sane by a jury of her peers, she was automatically 
found guilty of murder and received a life sentence at the San Quentin Prison (“Husband Slayer 
Gets Life”).   

 



 

McNair Scholarly Review ~ The College of St. Scholastica Page 82 

The relationships of the women and their victims were fairly consistent. In every case 
except one, the deceased either were acquaintances or maintained close relationships with the 
defendants.  Upon further analysis, there were three instances of husbands who were killed by 
their allegedly insane wives.  Edith M. Ivy had killed her former husband because he supposedly 
had “ruined her daughter” through a forced sexual encounter (“Woman Insane as She Kill”).  Ivy 
admitted to the killing.  She felt no remorse and had referenced several times that she was going 
to commit the act.  This premeditation usually implies a certain degree of mental stability, yet 
she was found to be insane (“Woman Insane as She Kill”).   

 
The remaining eight killed family members.  Four victims were their own children, such 

as the case of Eileen Preston.  She took the life of her nine-year-old child with chloroform, and 
the police found her before she could successfully commit suicide (“Mother Makes Insanity Plea 
in Death Case”). Afterward, she pled not guilty by reason of insanity.  Two victims were sisters 
as seen in the case of Florence Boykin Dowling, who was suspected for the murder of her sister:  
“she was quite sure that she killed her sister but that she can’t recall all the details but remembers 
there must have been an argument” (“Mind Faulty on Slaying”).  The last two victims were 
parents.  Bernice Beauchamp had shot her father.  She stated that “she had killed her father to 
stop his advances” (“Admits Slaying”).  Beauchamp had formerly been to a state hospital, but 
she still required a jury’s verdict of insanity before she could be acquitted (“Admits Slaying”).  
Although these women were mentioned in the newspaper for the specific, detailed charges of 
murder, rarely was their sentencing provided.  The lack of punishment coverage may have 
altered the public’s perception of the insane.  

 
The last reference concerns familial murders and attempted insanity pleas.  On one hand, 

familial murders in which men were considered insane often resulted in multiple deaths, 
including their own suicides.   There were two articles about women who killed multiple family 
members, whereas there were five references of men committing these acts.  E. H. Sanderson slit 
his wife’s throat with a razor, and shortly after, took his own life in a similar fashion.  The 
newspapers tried to justify his actions due to business hardships and a physical disease (“Slays 
Wife and Self in Fit of Insanity”).  In comparison, the articles about the women who committed 
similar crimes were merely diagnosed as insane without further explanation.    

 
Women only had one duty - to care for the house and children.  If this was not fulfilled, 

they might have been viewed as inadequate and/or insane.  These articles suggest that when a 
woman stepped out of her nurturing role, she was more likely to be deemed insane, whereas a 
man supposedly had more responsibility from the public sphere, and therefore, it was permissible 
to grant him an explanation that was triggered by a stressful work environment.  Another cause 
for skepticism lies in the difficulty of determining whether someone was insane after his or her 
death.  When referring to the multiple articles where men committed suicide, they were also 
quickly judged as insane; however, without a thorough examination, it is impossible to determine 
with certainty.  There were rash actions involved in these suicides, but were these men and 
women insane in the legal sense or just from the author’s perspective? 

 
It can be asserted that women used “cleaner” methods for murder, judging by the selected 

weapons.  Some of the instruments used by women were guns, chemicals, and a knife.  Men, on 
the other hand, used more brutal and gory forms to kill their victims, such as axes, razors, and 
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hammers, in addition to the above stated weapons.  It is plausible that the level of violence had a 
greater negative impact on the murderers; higher suicide rates accompanied more malignant 
actions.  Had these men survived, would they have encountered equivalent sentences to those 
who used a faster, less gruesome means of killing?  Or would women receive more harsh 
punishments because men were stereotypically more lurid?  These questions will remain 
unanswered. 

 
These articles potentially influenced societal views of women in relation to insanity.  

Readers were consistently exposed to various stereotypical descriptions and behaviors of the 
insane.  There were articles that referred to women who were committed on a frequent basis.  
The question arises of whether or not the frequent exposure led the general public to associate 
insanity with women. Without further research on the effects of this medium and the lasting 
influence these articles had on society, it cannot be determined.  

 
Case Studies: Los Angeles Superior Court Records 
 
 The Hall of Records in downtown Los Angeles contains records back to 1889.   The 
filing system was so archaic it only indexed people by their first and last name.  This system 
remained through the early twentieth century. After learning about the insane women from the 
Los Angeles Times, it was critical to seek court records to verify the stories of these women.  
Most importantly, the comparison provided the opportunity for a thorough evaluation of the 
proper evidence required for sentencing defendants.    
 
 The database LexisNexis was used to find particular women who used the insanity plea in 
the Los Angeles Superior Court.  Only appealed cases were referenced.  Due to the fact that 
these cases were appealed, they are more likely to agree with the decisions of the lower court, 
and thus, could explain the upheld guilty verdict. The two murder cases, The People v. Grace 
Van Alstyne DuBois and The People v. Dorothy Alice Donegan, first went on trial to determine 
whether or not the alleged criminals were guilty.  In both instances the women defendants were 
convicted.  The next trial was held to determine the mental status and therefore responsibility of 
DuBois and Donegan, as they had pleaded not guilty by reason of insanity.  Again, in both cases, 
these women were found to be sane and were sentenced to incarceration at women’s prisons.  
Unsuccessful appeals were filed in an attempt to overrule the verdicts. 
 

Neither DuBois nor Donegan were committed to state hospitals, and it is important to 
note psychiatrists’ examination reports concluded they were of sound mind. The factors that 
constitute liability for their actions can be found within these reports.  These particular exams 
were broken down into various categories, which appeared to be the standard followed by each 
psychiatrist conducting an examination.  The reports varied in length and content, yet usually 
contained references to the patient’s history, mental and physical status, details about the crime, 
and the diagnosis or conclusion of the examination.  The court records for Donegan contained 
three different examinations, whereas DuBois had six.  The similarities and differences between 
the given examinations help to identify why these women were considered legally responsible 
for these crimes and which categories possibly had a greater influence in the outcome of their 
sentencing. 
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Dr. Charles DuBois, the son of Grace Van Alstyne DuBois, died on December 17, 1935 
from a bullet wound to the back of the head.  The murder occurred in the home inhabited by Mrs. 
DuBois and her son.  Mrs. DuBois notified the police at 10:43 a.m. of the shooting.  Finding no 
one else on the property, police took Mrs. DuBois into custody for the murder of her son, 
although she passionately denied the charges.  She asserted that her son had a visitor, a hunting 
acquaintance whom she had never met before.  She believed that while this visitor was cleaning 
a rifle, he accidentally shot and killed Charles.  The police ordered a search for Charles’ visitor, 
but no one had been found who met the profile given by Grace DuBois (Superior Court 
“Statement under 1192-a P.C.”). 

 
However, the jury deemed that there was sufficient evidence to discredit her story.  Mrs. 

DuBois’ landlord testified that he did not see anyone enter or leave the DuBois home on the 
morning of December 17, 1936 (Superior Court “Jury Instructions”).  Her other son, Ted 
DuBois, testified against his mother, wherein he stated, “the defendant had been quarrelling with 
her dead son because he refused to confide in her and that he was no longer her confidante once 
he had returned from medical school in 1930 and had then become a man, no longer being her 
boy” (Superior Court “Statement under 1192-a P.C.”).  He further claimed she was “diagnosed 
as a woman who desired to exterminate her family line and that she sought to kill the doctor and 
the other living son and then would slay herself” (Superior Court “Statement under 1192-a 
P.C.”).   The towel used to clean the rifle did not display any gunpowder residue.  This residue 
was indispensable if the story occurred as Mrs. DuBois told it.  The court records state, “at the 
time the towels were found, they were absolutely clean, and had no such marks upon them” 
(Superior Court “Affidavit of Anna Zacsek”).  Finally, there was inconsistency in Mrs. DuBois’ 
testimony about the ownership and purchase of the murder weapon (Superior Court “Statement 
under 1192-a P.C.”).  

 
What actions and behaviors assigned Mrs. DuBois as a person of sound mind?  The 

examinations appeared to have the greatest influence as to why these professionals found her 
sane, and therefore, responsible for the murder. Out of the six different trained professionals who 
conducted exams on Grace DuBois, all agreed that she was sane at the time of the examinations.  
However, two examiners were undecided as to whether or not she was insane during the period 
when the crime was committed.  Moreover, the other four medical professionals believed her to 
be fully coherent and responsible for her actions.   

 
The first examination occurred five weeks after the death of Charles DuBois at the Los 

Angeles County General Hospital.  During this time Mrs. DuBois was transported to the facility 
for eleven days.  At this time, she was believed to have “a psychosis of the paranoid type, 
exaggerated by the arteriosclerotic condition attendant upon her age” (Martin “Examination 
Report”).  In other words, the examiner believed she had a severe mental disorder, which was 
reflected through her paranoia and caused by a decreasing amount of blood flow.  It was also 
mentioned that insanity appeared to be hereditary, as her daughter died from suicide and one of 
her sons had been committed into several facilities for the mentally insane.  Although this was a 
brief final report, written by the Executive Superintendant, Norman Martin, it would appear that 
Grace DuBois could be diagnosed with temporary insanity.   
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The next time DuBois was examined was sixteen days later on February 20, 1936 at the 
Los Angeles County Jail.  Two psychiatrists, Dr. Paul Bowers and Dr. Gustav Boehme, attended 
the same examination and reported their findings.  The diagnosis of Grace DuBois’s sanity was 
established through her communication abilities and understanding of morality.  Dr. Bowers 
documented, “it was perfectly clear that this prisoner knew the difference between right and 
wrong.  She knew the difference between right and wrong generally, and with regard to specific 
acts” (Bowers “Examination Report”).  Dr. Boehme wrote, “This patient knew the nature and 
character of her acts and the difference between right and wrong, and under these circumstances 
then I believe her to be sane” (Boehme “Examination Cover Letter”).  The only noteworthy 
difference between the two reports was that Dr. Bowers referenced her acknowledging the sixth 
commandment, thou shall not kill (Bowers “Examination Report”); he placed a stronger 
emphasis on morality.  It appeared that because she was able to recognize immoral behavior at 
the time of examination, she should be fully held responsible for her own actions.   

 
Dr. Boehme and Dr. Bowers had many similar findings.  These simultaneous 

examinations could explain why the reports were so close in agreement.  Other factors that may 
have affected their decision about Grace DuBois’s sanity are the lack of hallucinations and 
delusions, coherent and relevant responses to the questions, and the lack of any obvious physical 
evidence that she was insane:  “The woman seems to be rather unusually alert and 
intelligent…she seems to be well cognizant of the ordinary affairs of life.  She showed no 
evidence of any delusional or hallucinatory trends, no evidence of any systematic delusions of 
any type” (Boehme “Examination Cover Letter”).  Yet all the stereotypical trends they were 
looking for would not have been present if she were insane.  Temporary insanity is still a valid 
acquittal, regardless of her later state of mind. 

 
The next examination occurred at the Los Angeles County Jail by a judge appointed 

psychiatrist, Dr. Aaron Rosanoff.  He believed that although she had “traits of Psychopathic 
Personality for many years,” it was not to the degree that would pardon her from murder.  The 
term psychopathic personality suggests her actions and mannerisms would be categorical of a 
mental illness, albeit she was not legally insane (Rosanoff “Examination Cover Letter”).   

 
Dr. Ross Moore was the next psychiatric professional who examined Grace DuBois on 

three separate occasions in the County Jail.  His final report was indecisive as to whether or not 
she was insane during the time of the alleged crime: “As to the exact state of mind at the time her 
son was killed, the psychological evidence seems confusing” (Moore “Examination Cover 
Letter”).  Further, he wasn’t convinced Grace DuBois actually committed the murder.  He 
debated as to how the story of her son’s guest could be so detailed if he never existed: “Her story 
of the killing is [so] sequential that one wonders how she could have constructed a fake story so 
clear and consecutive” (“Examination Cover Letter”).   

 
Dr. Moore also contemplated whether she was a victim of Freud’s Oedipus Complex; the 

death of her son would be easier to deal with than his becoming completely independent.  “If 
Mrs. DuBois actually did kill her son it was in response to that bizarre emotional stimulus, 
arising out of the Oedipus Complex.”  He never opines she was the murderer, but in the 
possibility that she was, he was able to defend her reasoning behind her actions.  He provided 
several reasons to exculpate Grace DuBois, and in doing so, one can insinuate that she either 
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qualified as someone who suffered from temporary insanity or was not guilty of the crime 
according to this report exclusively.   

 
Finally, the last examination submitted to the court was by the Medical Superintendent at 

Norwalk State Hospital, Edwin Watte.  This was a very brief report that just skimmed the surface 
of Mrs. Dubois’ history.  He commented that she “raised no objections to questions; answered 
promptly and was very cooperative in the examination” (Watte “Examination Report”).  In the 
summary of the report, it appeared he was entirely consumed by her present behaviors, which 
lead him to conclude she was neither insane at the present or during the murder:  “This defendant 
is quite alert.  She shows no evidences or any delusions or hallucinations or any other symptoms 
of a psychosis.”  The Hadfield case of 1800, relying on hallucinations and/or delusions as key 
indicators for insanity, still very much influenced the diagnosis of insanity, not only for Dr. 
Watte, but for many other psychiatrists of the time.   

 
Regardless of the multiple examinations done on Grace Van Alstyne DuBois, the 

majority of psychiatrists deemed her sane at the time of the examinations, as well as at the time 
of her son’s death.  She was found guilty by a jury of her peers for first degree murder and was 
given a life sentence to be served at the State Prison in San Quentin on April 7, 1936 (Superior 
Court “Statement under 1192-a P.C.”).  When the case was appealed on April 27, 1936, the 
judge upheld her appointed sentence.  Judge Fricke defended his ruling with, “I think the 
defendant was fairly tried, as fairly as this court could conduct the trial, and I think as fairly as 
counsel were able to have it conducted.  That is all” (Superior Court “Motion for a New Trial 
Hearing Transcription”).  He was confident that the decision fit the crime.     

 
On a similar basis, Dorothy Alice Donegan was charged with second degree murder for 

the death of her ex-husband, William Walter Donegan.  He was shot in his home, while one of 
their two children was present on the night of June 30, 1938.  The revolver used during the 
shooting was purchased seven days earlier (Superior Court “Statement under 1192-a P.C.”) and 
had remained in her car until that evening.  She entered the house with the revolver and 
proceeded to the room where she found her ten-year-old son and ex-husband lying on the bed.  
She shot three bullets at her ex-husband; the last fatal blow was shot at close range (Superior 
Court “Statement under 1192-a P.C.”). 

 
Dorothy Donegan claimed not guilty by reason of insanity due to the recurring dizzy 

spells incited by arguments between her and her ex-husband.  These arguments related to the 
custody of their children or the physical abuse she received on several occasions throughout their 
married life.  During these episodes, she was known to “faint - appear unconscious - her body 
[would] become rigid - she frothed at the mouth - her muscles would stiffen and her mouth 
would twitch’” (Superior Court “Appeal Hearing Transcriptions”).  Ultimately, blackouts were 
the result of these spells.  When her ex-husband saw her in the house that night, they began to 
quarrel.  She claimed the argument caused one of these spells and thus left her unable to recall 
the details of the murder.  Mrs. Donegan finally came to when her “little boy was leading [her] 
by the hand outside.”  Was this blackout a self-protection mechanism or a convenient scapegoat?  
Further examination of the psychiatric reports helped to configure the truth for the medical 
professionals.  
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Three reports were admitted as evidence on Dorothy Donegan.  These reports were 
written two days, two weeks or one month after the murder.  All examinations occurred at the 
Los Angeles County Jail, and the professionals declared her sane at the time of examination.  
Mrs. Donegan’s case differed in the fact that she was divorced on the grounds of cruelty.  She 
had been raped when she was younger by the man who eventually became her husband, and 
therefore, her past relations that onset the “blackout spells” were also noted in every 
examination.   

 
The first report was done by a criminal psychiatrist and sexologist, Dr. J. Paul de River.  

The majority of the report focused on her sexual history and history of the crime.  He concluded 
she was “emotionally unstable” and had “hysterical trends” (River “Psychiatric and Sexological 
Report”) since she did not have any self-reproach regarding the murder of her husband.  Her 
feelings toward him were resentful:  “there was no love on my part for him.  He loved only one 
person (himself)… he turned his children against me.”  This was most likely the defining factor 
that led him to believe Dorothy Donegan in fact “was conscious at the time of the shooting as to 
what she was doing, and that she is now conscious of what is happening.”  Due to the absence of 
regret for her actions, it was possibly easier to suggest a firm punishment for Dorothy Donegan. 

 
 F. J. Van Meter of Norwalk State Hospital oversaw three exams over the period of 

August 5, 1938 through September 2, 1938.  He found Dorothy Donegan had an extensive 
history with her former husband, and she appeared increasingly healthier with the more time that 
passed after his death.  Instead of concerning herself with the murder, she had an adverse 
reaction from what one would expect: “She has no feeling of regret or remorse and asserts that 
she instead, has a feeling of relief and justification by reason of the life she has lived with 
Donegan and his acts of aggression against her and her children; but admits it is not right to take 
life ordinarily” (Van Meter “Examination Report”).   One aspect of the examination that greatly 
influenced the decision was her past episodes of when she claimed to have lost consciousness, 
Dr. Van Meter noted, “her memory shows no particular impairment, except as noted, where she 
claims she cannot recall the detail of what happened in the Donegan house.”  This concerned him 
because it was inconsistent with other recollections and attention to detail of similar encounters 
with her husband.  This was enough evidence for Dr. Van Meter to believe she was guilty of the 
crime and deserved to take responsibility for her actions. 

 
The last report was done by the same psychiatrist who examined Grace Dubois, Dr. Ross 

Moore.  Her “blackout spells,” however, had an opposite effect on his analysis: 
 
The instinct of motherhood comes into this case very strongly.  If, as she says, 
Mrs. Donegan was afraid that her husband was wrecking her daughter’s 
personality, and if she felt, after her arrest that she would never be able to have 
her children with her any more, then a foundation was laid for a maternal type of 
fear, anger, irritation and despair quite sufficient to vitiate judgment.  There is no 
human tendency stronger than maternal solicitude (Moore “Examination 
Report”). 
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Dr. Moore went on to say, “If this series of facts is reasonably near correct, then it is quite 
possible that Mrs. Donegan, at the moment of the shooting, was irresponsible.”  Her motherly 
instincts posed as a possible explanation for murdering her husband in the form of insanity.   
 
 Again, Dorothy Alice Donegan was considered sane throughout the time of the murder 
until she was tried.  She too was found guilty for second degree murder and was sentenced to 
serve “the term prescribed by law” (Superior Court “Statement under 1192-a P.C.”) at the State 
Prison at San Quentin.  She served eight years and a little under one month before she was 
granted Certification of Rehabilitation, or parole.   
 
Conclusion 
 

We must take into consideration the differences between genders and legal protection that 
were assigned to men to which women did not have access.  Women were controlled by their 
husbands.  If women were unable to contact protection services in times of need, they were 
subject to their husband’s mercy (or lack thereof).  In the case of Christine Collins, she had 
neither. 

 
Christine Collins filed a lawsuit against Detective Jones for false imprisonment.  

Originally the suit was filed for $500,000 in general damages, $300 for lost wages when she was 
admitted in the General Hospital, and $5,000 in exemplary charges (court records); however, on 
September 8, 1930, she was awarded $10,000 for special damages, $300 for special damages, 
and $500 for exemplary damages (Superior Court “Judgment on Verdict in Open Court”).  
Although she won the case, she never found her real son.  He was believed to have been one of 
the male victims of the Wineville Chicken Murders (Blair “Behind Changeling”).   

 
Definitions of insanity and precedent court cases explain the difficulty in a set standard of 

laws, applicable to every case.  After a better understanding of these laws and why they were 
passed, we can look specifically at the cases when insanity was charged or pleaded.  Only in 
these historic documents can we find the answer to our question of whether or not there was 
sufficient evidence as to a woman’s insanity in the early twentieth century Los Angeles.   

 
Each individual needed to be observed on a separate basis to give them the best possible 

sentence for their condition.  During this period, the old English precedent cases, like the ability 
to reason and the tendencies of hallucinations/delusions, still governed how to determine one’s 
soundness of mind.  These guidelines potentially could have prevented some from obtaining 
proper treatment.  However, due to the lack of knowledge about mental illness in this period, few 
other alternatives, if any, were available. 

 
Examination of the selected sources provided a better understanding of the daily 

difficulties for both the allegedly insane and the court system.  The Los Angeles Times was a 
local medium that drew attention to these insanity cases, probably for the worst.  I feel that the 
lack of follow up articles would have led the readers to believe a vast majority of criminals were 
insane from the sheer numbers, although insanity proceedings proved otherwise in my findings.  
This type of exposure likely contributed to the negative mentality towards the insanity plea, 
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despite the benefits for those with mental disorders who cannot obtain adequate treatment in 
prison or other means of confinement. 

 
Comparing court records to newspaper articles demonstrated the difference in sentencing: 

the legal system was more likely to have alleged insane people incarcerated than to have them 
committed during the period from the 1920s to the 1940s, contradictory to the findings from the 
Los Angeles Times articles.  This could be a result of the over-crowdedness in state institutions, 
or it is possible that the medical examiners took extreme caution when declaring someone 
insane.  This may have resulted from the combination of hearing numerous cases, both legitimate 
and feigned.  Take for example, Edith Ivy who killed her husband after making several threats; 
she like Dorothy Donegan had no regrets of the crimes they committed, yet the former was 
acquitted and the latter incarcerated.  What made these two cases different?  Just about twenty-
five years had passed between the two, and the laws were ever changing in society. 

 
Another question that remains focuses on the inconsistencies among psychiatrists’ 

medical opinions.  In both Los Angeles Superior Court case studies, there was at least one 
examiner who could have assigned temporary insanity to these women, they never did.  Subtle 
suggestions were mentioned, but overall, the majority agreed upon sanity.  What was the 
defining factor(s) these psychiatric professionals used when issuing the final report?  Did they 
look for extremist behaviors, which could easily be feigned, or were they primarily concerned 
with physical distinctions (neither of these aspects were applicable in the above cases)?  
Furthermore, did these psychiatrists refrain from diagnosing Donegan or DuBois as insane 
because they both did not want this title, as each stated in the exams? 
 
Future Research 
 
  This essay now allows us to continue to research the differences between gender and 
legal protection from a historical perspective.  Most importantly, how did specific medical 
treatment and institutions for the insane affect and influence legal and psychological 
advancements?  It also promotes the comparison of other areas in the United States that were 
both more advanced and behind on the penal codes for the insane.  Lastly, it puts us in a better 
position to determine how newspapers affected society when it was the most influential medium. 
How much violence was in the newspaper?  And how did society view these articles at the time? 
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ABSTRACT 

 
While Hong Kong and Beijing are relatively different, they share many similar governmental 
problems. Studying the social changes in each city requires attention to how their governments 
are undertaking and controlling the uses of urban space. The residents of both cities are growing 
tired of invariable governmental threats to their lives and accommodations, and many people are 
beginning to demonstrate awareness of change. Both governments are allowing large businesses 
to advance while letting ancient ways of living to become a thing of the past. Throughout this 
paper I will provide evidence from my research and field work in Hong Kong and Beijing in 
2007 and 2009 that housing reform and modernization in Hong Kong and Beijing are 
dramatically affecting lives of common people through social changes, urban development and 
redevelopment, and loss of social networks.   
 
China is often looked at as being one entity, but there are many different regions within China. 
One of the multiple Chinas is Hong Kong. To first understand Hong Kong one must be aware of 
the complexities in its history of colonialism, neoliberalism, and its current history. Today Hong 
Kong is experiencing a 50 year transition of power to the People’s Republic of China, the “One 
country, two systems” policy. With the handing over of Hong Kong to China, the dialogue in 
politics and media emphasizes representative democracy as an expectation of Hong Kong 
citizens. This type of representative democracy implies that decisions about the use of housing 
and space will be made with input from ordinary people. It is widely know that the English never 
practiced this form of democracy but they tried to set up the post-colonial "One country, two 
systems" regime so that the Chinese would be left to deal with the people. British colonial 
history is important because it shapes the housing and space issues by applying a European 
capitalist notion of space as a commodity to be privately owned, bought and sold, then making 
decisions about space and housing without input from ordinary residents of Hong Kong.  

 
Hong Kong: 1842-1938 
 
Hong Kong, from 1842 until 1997, was a British colony. During the British possession the 
population increase was phenomenal due to their encouragement of immigration. It was this 
rapid population growth that allowed for substantial economic growth. “The British established 
their colony in Hong Kong for diplomatic, commercial, and military purposes and they ran it 
according to the principles of “free” trade that they wished all Asia would embrace” (Waley-
Cohen, 4). This offered the Chinese diverse ways of living as far as the West was concerned.    
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Flourishing international commerce was exceedingly profitable for Chinese merchants because 
of the Europeans’ ever-growing passion for Chinese silks and teas, in return leading to China’s 
identity as a developing colony. This comprehensive political and social planning evolved and 
aided in the development of revolution in China. With British control over Hong Kong, the 
Chinese formed into three distinct classes. "These groups were, first, the Chinese elite, consisting 
primarily of the commercially successful, workers ranging from stevedores to rickshaw puller to 
domestic servants; and third, the British community, at first composed mainly of members of the 
armed forces, and great merchant companies whose fortunes were built on the opium trade" 
(Waley-Cohen, 5).  

 
Through a series of treaties and opium wars, the British held Hong Kong until World War II 
brought about its devastation through its occupation by the Japanese. Hong Kong was affected in 
substantial ways including an overthrown British government, food and fuel shortages, losses in 
population and the Hong Kong dollar. After this three year reign of terror ended the British 
government was reinstated raising the economy in a short time frame. 
 
Hong Kong: 1945-present and Neoliberalism 
 
The reinstating of the British government caused governmental changes resulting in the post-war 
compromise. This compromise was engineered as a solution to the dangers of world war and 
economic depression that had devastated numerous countries.  The idea that capital would be 
preserved and ordinary people would be protected applied only to the advanced capitalist 
countries and not to their colonies (Harvey). This compromise, or embedded liberalism market 
economy, is entrenched in a larger social structure of capitalist owned economy and the 
government used the market to formulate economic decisions in order to make large sums of 
money. With this compromise, the government had to guarantee certain amounts of power to 
working people. These powers were comprised of wages, unions, and employment. Other aspects 
of this compromise take into account social wage, which include such things as housing, 
education, and health insurance. Elements of this type of thinking were visibly played out in 
Hong Kong, most notably in the colonial government's decision to provide large scale public 
housing. 

 
Acknowledging the origins of neoliberalism and what it has come to stand for is necessary in 
order to entirely understand the involvement of the compromise. Neoliberalism is a concept that 
originated in the 1960s. Neoliberalism emerges, according to Harvey and others, when the rate of 
profit falls, capital disappears, and the left moves to challenge the political power of capital.  
Freedom served as a key term in describing what neoliberalism is all about and indisputably 
appealed to the people. The word freedom holds many powerful conceptual ideals for all people. 
Neoliberalism soon followed as, “the assumption that individual freedoms are guaranteed by 
freedom of the market and trade is a cardinal feature of neoliberal thinking…the freedoms it 
embodies reflect the interests of private property owners, businesses, multinational corporations, 
and financial capital” (Klein). The theory of neoliberalism “proposes that human well-being can 
best be advanced by liberating individual entrepreneurial freedoms and skills within and 
institutional framework characterized by strong private property rights, free markets, and free 
trade” (Harvey, 2). This was exactly the type of government Hong Kong sought after.  
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The government’s compromise and neoliberalism action continued until the 1960s when things 
began breaking down globally and in Hong Kong as elsewhere, neoliberalism emerged as a 
capitalist-preferred solution; essentially, the rich who owned the major companies decided they 
were not making enough money by allowing workers to have powers involved in wages and 
unions. These owners sought after far greater profit. When it came to voting in the government 
the corporate owners knew they had the upper hand; it was their companies that generated the tax 
dollars needed to stay afloat and eventually played into their ideals leaving out the common 
worker.  

 
During the time of colonialism there were no elections. Today, in Hong Kong, elections take 
place but the vote of the average person holds little power. Through their countless struggles, the 
residents of Hong Kong were able to conquer many obstacles but combating, understanding, and 
working for social change is still very prominent in the Hong Kong culture today.   
 
Hong Kong 2000-2009: Current Study 
 
While studying in Hong Kong in 2007 and 2009, I witnessed various developmental changes the 
government was and is pursuing on behalf of the capital. To many Hong Kong citizens, the lack 
of power and rights over the Urban Renewal Authority,  the government agency in charge of 
planning and implementing large scale changes in the use of space in Hong Kong, are major 
concerns and threats to their livelihood. This organization is responsible for the restoration, 
demolition, rehabilitation, and redevelopment of buildings and neighborhoods to create better 
living conditions for the people. Their vision and mission statement are:  “To create quality and 
vibrant urban living in Hong Kong - a better home in a world-class city. To realize our vision, we 
act on our priorities with ingenuity and sensitivity, join forces with our partners and nurture our 
people.” But, as my field work shows, this is not always the truth behind some of these urban 
redevelopment projects. Because Hong Kong had to be made profitable, the large scale turnover 
of space to promising private investors was treated as the path to creating the largest quantity of 
surplus. Research has shown this greatly affects the everyday citizens of Hong Kong, often in a 
negative manner.  

 
In 2007, I gathered with fellow students for a lecture by Dr. S.K. Cheung, at the Shue Yan 
University in Hong Kong. The lecture was based on China’s becoming a power house and that 
there are multiple Chinas. Hong Kong’s capitalistic expansion was the largest ever and was 
directed by the British royal family who dealt opium during the Opium War. Opium wars were a 
huge part of China’s history. "Britain and other western trading nations wanted freer trading 
opportunities with the huge Chinese market, as well as direct access and recognition as equals, 
by its government. They saw China as rigidly out of step with a modern world where free trade 
and "normal" international relations were the common ground of all "civilized" nations” 
(Murphy 187-168).  

 
Questions raised by Dr. Cheung included the following:  Is there a traditional China?  How has 
family lineage been transformed?  Is it still there? Hong Kong is 1100 square miles and has over 
7 million people, so there is a quarrel about space, who should have it, and who has the 
right to take it. Since 1970, a major shift in the economy has taken place. Hong Kong’s model of 
the future consisted of no labor unions and low cost productions. By cutting labor costs they are 
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Picture 1. 
Blue House, located in Wan Chain, 2007 

able to keep social production costs down for elderly and children. Externalization would give 
their cost to someone else. But, is this taking place?  
 
Lineage Village 
 
It is a wonder to some if these lineage villages still exist 
and if the people who have lived there for centuries are 
being treated and compensated fairly for their losses and 
troubles. 
 
“The village represents Chinese culture and tradition, 
something passed on” (Cheung).  It would be a 
contradiction to say that tradition is changing because 
tradition uses the languages of the past for present 
purposes. 
  
When touring the lineage village, it was difficult not to notice the amount of space, or lack there 
of, that the people were given. “The notion of a traditional Chinese society in the New Territories 
is entirely fictitious… the criterion, through which the An He village is known as an "indigenous 
village, or a "single-surname village" in an anthropological sense, is merely through their 
exclusive possession of the estate" (Cheung)."Some orthodox interpretations have represented 
Chinese village communities in the New Territories, throughout the Colonial Era, as timeless and 
spaceless beings, a typical traditional Chinese society frozen in time" (Cheung).  

 
When I visited The New TerritoriesVillage of An He, the differences in architecture between the 
old traditional buildings next to the new Spanish style 
buildings was very obvious. The spaces were tight, homes 
were built of brick, close together, facing the north, and 
around the ancestral hall, showing its history. Now, because 
of the renewal projects, modern houses are awkwardly mixed 
in with the traditional housing (see Picture 1). It is as if the 
villagers are no longer crop cultivators, but are now rent 
cultivators.  
 
Blue House Project 
 
Many URA projects I witnessed tended to favor the richer 
residents of Hong Kong, while leaving the common people to 
suffer. One project in particular was the Blue House, located 
in Wan Chai (see Picture 2). The Blue House sits on Stone 
Nullah Lane, one of the oldest streets located in Victoria 
Cities’ lower circle. A rich history is found in the Blue House  
as it was once a school to refugees. Mirana said, “This is one  
of the places you will see, after the First and Second World  
War, a lot of refugees; therefore it is a lot of young children  

Picture 2. 
Blue House, located in Wan Chain, 2007
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without education” (Interview with Mirana May Szetzo, Assistant Professor of Comparative 
Literature, University of Hong Kong, May 2007.) These children were taught craft trades such as 
to be ironsmiths to fix boats on the harbor. Because the British missionaries were teaching at the 
Blue House the government declared ownership, and painted it blue. The children going to this 
school had only a two dollar fee to learn the English language.   
 
Blue House is also a tenement house and a community where people rely on friends and family 
for their everyday needs. The social networks of communities are prized when mothers need to 
work in the shop and the neighbors took care of the children. When people are dispersed 
throughout the city, social networking no longer takes place. People become less concerned with 
each other and their community. When the people are dispersed from this type of community and 
housing, they find it is incredibly difficult to obtain respectable work, if there is any work at all.   

 
Finding a balance between the economic need for redevelopment and maintain social networks 
can be a challenge. In 2007 the residents of the Blue House and people of Mirana’s organization 
were determined to do everything in their power to keep the Blue House from becoming another 
urban renewal project. Mirana said, “We are not fighting for a minority who are nostalgic about 
colonial victory buildings; we are Hong Kong people who are adamant about preserving what we 
have now and our own rights to plan and design the city of our future.”  Many residents have 
spent their entire lives in this home. To suddenly relocate is a major inconvenience and 
disruption to everything they have ever known. The livelihood of residents and importance of 
restoration to the community must take into consideration. When Urban Renewal displaces 
residents, often the residents pay more in rent, make less money at a new job, and lose their 
social networks.  

 
In 2006, the residents heard the proposal by the URA and formed the Blue House Residents 
Livelihood or The Residents Concern Group, which focused on the rights of the residents. They 
demanded they be given community participation in the URA project and a say in deciding what 
may happen to their future. One key conflict they faced was that many residents had different 
concerns. Some of the residents wanted to be relocated because they were not entirely happy 
with current lack of facilities at their disposal. Other residents demanded the URA push the 
project faster and have everyone relocated. Still others wanted them to work with residents and 
be given the option to stay in their current home. With this conflict brewing between the groups 
of residents, the direction was unclear.  

 
Eventually, the organizers came to a conclusion. The residents who wished to depart were given 
the opportunity while others who wished to reside were invited to participate in the planning. 
This idea was brought to the town planning board’s government branch. The URA contended the 
place was no longer suitable for people to live so they allowed residents to stay if they apply to 
the town planning board with a full detailed explanation of the reasons they desired to stay. This 
caused the residents to deliberate because several had already resided there over 60 years without 
a washroom and believed it was their issue and not for TPB to decide for them. The residents 
wanted to fight for rights to live in their own homes without external regulations. 

 
With this proposal the government gave suggestions. Residents were either allowed to stay or 
leave at their will. The residents that chose to depart fought for a new place of residence as soon 
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as possible and to be given a fair monetary compensation. With the decision no longer up to the 
URA, the government opened bidding to have Blue House preserved and managed by the 
tenants. The Government is now the landlord and controls ownership rights and regulations 
governing the buildings. For proposals in the future the residents and groups decided it was 
appropriate to have their say in determining regulations, rules, and rents of their neighborhood as 
well as the community. It is Important for the citizens to speak for themselves and rally together 
as a community for their common goal of preserving their social network.  
 
Kwun Tong District Project 
 
The Kwun Tong district is Hong Kong’s longest ongoing urban renewal project. This district was 
very important to see because it will be changed so much in the future and what is left now will 
be a thing of the past. During the late 1960s and early 1970s the area had grown immensely and 
the population of the work force had more than tripled due to the massive amount of buildings 
and factories being produced. The last twenty years tell a different story, one of diminishing 
factories and industries.  

 
The Kwun Tong district consists mainly of public housing and factory buildings of modern style. 
Today, the URA plans to commence the statutory town planning approval process for the project 
after initiation by Land Development Corporation. Over 20 buildings will be affected 
consequently impacting countless households and residents. As far as the citizens of the Kwun 
Tung District are concerned, "They all understand the necessaries of redevelopment. Since many 
buildings are over 40 years, what are worn out to be lived dangerously…the government seems 
to have less consultation from the affected citizen and seems to give not enough explanation to 
the affected citizens, they almost ignore affected citizens wants" (Community Cultural 
Concerns).  

 
Many social problems arise with ongoing development. First 
is air pollution from the industrial city.  Second is poverty. 
"According to statistic figure of 2001, the proportion of poor 
people in this district is 22.6%... and it has the highest 
number of poor people in Hong Kong" (Research Proposal 
of Study). Also, the district has the highest number of aging 
people due to their children leaving the Kwun Tong district. 
Parents are now having to work more and are neglecting 
their children’s growth leading to teenagers who become 
troubled. This is similar to what was stated earlier about 
Blue House - the sense of community is being lost. The 
government is taking away peoples’ rights and hurting the 
overall population.  
 
Wedding Card Street Project 

 
Another project I witnessed is known as Wedding Card Street or Lee Tung Street (see Picture 3). 
This street was famous for its printing industry generating newspapers and creating cards. 
Eventually, this street evolved from just printing cards to including hair salons, wedding dress 

Picture 3:  
Wedding Card Street or Lee Tung Street, 2007 
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and tuxedo shops. While women shopped the children flew kites down the street. Wedding Card 
Street was so unique because its stores allowed for one-stop shopping for the bride and groom. 
Everything needed for a wedding could be found on Wedding Card Street, which made the 
convenience of shopping a prime money maker for shop owners. 

 
In 2003 the Urban Renewal Authority announced by that Lee Tung Street would be demolished 
and nothing would be preserved. From there, they worked on agreements for compensations to 
shop owners and residents as well as purchasing prices until 2006. While negotiations were on 
going, three main concerns were raised as the risk of this entire street going under demolition 
posed a threat to the livelihood of shop owners and residents. These concerns are:  the social 
networks of the residents, urban renewal, and everyday life. These three issues together describe 
the situation of the residents and shop owners on Wedding Card Street. The demolition of 
Wedding Card Street, as with Blue House, will have a devastating effect on the sense of 
community and everyday social networking. An example of social networking on Lee Tung 
Street concerns an elderly woman who cannot get out for groceries and has her neighbors bring 
her food.  When Lee Tung Street is demolished, what will she do?  

 
With this sense of loss by the people, they united and asked for their street to be preserved and 
their voices to be heard despite there being no democracy at the local level. The group’s goals 
were to preserve the social network of the community, fight for their right to participate in the 
process, and have an opportunity for small scale businesses to survive against the large 
businesses. With this in mind the group developed a plan entitled The Dumbbell Scheme. Their 
plan allowed for a certain degree of development by allowing skyscrapers to be built at both ends 
of the market with the condition that the middle section be preserved. This plan carried a lot of 
residential support.  Although they lobbied for this proposal, it was rejected. The Town Planning 
Board, which is responsible for change in land usage proposals, said that The Dumbbell Scheme 
was not feasible because it did not take into account the traffic and environment. This left the 
residents confused because they borrowed certain elements of their proposal from the URA and 
could not understand why it was rejected. 

 
With the Urban Renewal Authority in charge of the price negotiations and compensations for 
each shop owner and resident, many are left with much less than their shops and homes are 
worth not only financially but emotionally. Essentially, these residents have no choice but to 
leave. They will lose what they have called home for so long, and will receive inadequate monetary 
compensation for their businesses and homes. Although the previous shop owners were told they 
could return to Wedding Card Street to set up shop, most could not afford the high rent because 
of low compensation on their previous assets. Each shop owner and resident will be dispersed 
throughout the city and their businesses will be lost. No longer will people have the convenience 
of one-stop shopping and this reduces business for shop owners who are dispersed throughout 
the city.  

 
While doing field work on Wedding Card Street in 2007, I witnessed some of the shop owners at 
work and some of the livelihood of the community. Yet, I saw that the Urban Renewal Authority 
had claimed to many buildings and spaces. On the street were banners posted by the people who 
opposed the URA.  One was loosely translated as, “People are doing things, but heaven is 
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watching.” This spoke well of how the residents truly felt about what the URA was doing to their 
everyday lives.  Ironically, the URA’s mission is stated to be on behalf of the people.  
 
In 2009, I saw the aftermath of the demolition (see Picture 4). 
There was essentially dirt, a couple of sidewalks, and a few 
huge banners showing the all new imaginary Wedding Card 
Street! This new street allows for new shop owners with more 
money to have their wedding shops while dismissing the 
previous shop owners. Essentially, this new Wedding Card 
Street is a fancy version of the old, but the new developers 
will make far more money from the higher rents.  
 
Hawkers Market Project 
 
The Hawkers Market located on Tai Yen street or Toy Street 
is yet another project taken over by the URA. Hawkers 
Market is a special place for the vendors and community. 
After the 1970s the government had a very low tolerance for  
these vendors, and the government stopped issuing licenses to  
them. This was devastating to the vendors who had sold their  
goods for generations - some more than 80 years. The vendors are able to keep their licenses 
through generations, but if someone other than the person to whom the license was issued is 
caught working, the license will be revoked. 

 
At the Market (see Picture 5), many varieties of 
goods are on sale such as:  fruits, vegetables, dried 
meats, flowers, clothing, and trinkets. The Market is 
set up on the street and each vendor has his/her 
small tented area in which to sell goods. Selling 
their products relies on foot traffic generated from 
people outside. Without the constant foot traffic 

their products would not sell.  
 

This is the dilemma facing the Market today. The 
URA proposes to move it to the basement area 
of Zenith Tower, located on a dead end street. 
Zenith Tower is a fancy high-end apartment complex just outside the Market.  The tenants who 
occupy this building are unhappy with the lack of space they have for vehicles because the 
Market takes up too much room. The Market, which will be located inside, is a major issue for 
the vendors who rely on outside foot traffic.  

 
The Maret vendors think there was an injustice in the planning by the URA and want their voices 
heard. One woman thought there was a need for a hunger strike to get her point across. The 
vendors convinced the Council to hold a public hearing to express their concerns. A decision is 
yet to be made.  

 

Picture 4:  
Lee Tung Street, 2009 

Picture 5:  
A Hong Kong market, 2007 
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Beijing 
 
With a city so rich in history, every day was a new experience seeing the ancient ways of living 
intermingled with a modern city ready to host an event as honorable as the Olympics. "The new 
(Pre-1850) Beijing was designed to make a statement of imperial power and majesty" (Murphey, 
137). Today the people live mainly in traditional style housing such as hutong, are under 
constant threat of losing the only home and community they have ever known. These old 
courtyards are being torn down to make way for new shopping malls and high rise apartment 
buildings. The people are put in awkward positions because the underlying land cannot be 
privately owned; the government owns the land on behalf of the people. The people are 
encouraged to treat the land as if it could be bought and sold but retain the idea that it belongs to 
everyone. The buildings can be bought and sold and the right to use the land can be conveyed in 
99 year leases. Without actually owning the land, the people of Beijing are left without a leg to 
stand on. Local officials for district planning units deal directly with potential investors--a 
practice which allows for bribery and corruption.  

 
In 2007 our group met at Qinghua University to see presentations on urban transformation by 
Professor Shen Yuan, Department of Sociology. The presentations consisted of topics about 
urban movement centered on the redistribution of land. Where the citizenship comes from in the 
country is a concept originated in the west and has been adopted in Beijing. It is important to 
understand that the peasants are trying to protect their land but the Chinese government is trying 
to use the peasants land. As a result, the public protests for its rights to protect their interests. 

 
One presentation showed how wealthy people of Beijing are losing their homes. Many had 
nowhere to live in the 1950s because the government carried out policy stating locals must rent 
their homes to the Army and pregnant women. The local government investigated and found 
numerous problems and realized they needed to control the process. The residents were forced to 
rent houses to the government’s people and share rent with them. If the wealthy did not rent their 
houses they were labeled by other citizens and by the government as being against the Party. 
Cruel things could happen to citizens under those circumstances. For example, during the 
Cultural Revolution, no one was ever to speak against the Party. During the 1980s the 
government declared these homes as its property. In the 1990s, many homes people technically 
owned were demolished. The people are struggling to stand up and let the government know how 
they feel because they fear being labeled as not loving their government. This is now a national 
social movement. "To solve China's problems today, what we need is an entirely new social 
movement - one capable of aiming at a complete reform of both ideas and institutions" (CLSS 
20).  

 
“Peasant households are experiencing other burdens in the form of corruption as local cadres try 
to show off their 'achievements' or enrich themselves by launching construction or infrastructural 
projects, without considering for a moment what it means for a peasant economy to foot the bill 
for these" (CLSS 12). What used to be one residential apartment was turned into two and now it 
is three. It is hard for the people to stand up and create any sort of movement because they are 
not allowed to instigate social movements. When the people do orchestrate protests they are very 
patriotic about them. They remember what happened to protesters in the past.  

 



 

McNair Scholarly Review ~ The College of St. Scholastica Page 108 

Thousands of people are affected by government initiated relocation and countless people are 
trying to take an active role. "Chinese news media have always been under state control"(CLSS 
19). Citizens struggle because of very little media attention and their situation is not made public. 
There are sympathetic government officials but it is tough for them to support the people so they 
do things behind the scene. 

 
An example of the devastating effects the government 
has on citizens can clearly be seen when visiting the 
hutong. Hutong are traditional style courtyard homes 
that date back to the 15th Century (see Picture 6). 
Visiting the hutong village brought serious underlying 
issues to the forefront. According to the China Daily, 
"On April 15, the Dongcheng District housing 
construction and planning bureau posed a notice in the 
neighborhood stating that a real estate developer has 
gained the development rights of the area and 
residents shall move with relocation compensation by May 26."  
This did not happen on schedule.  
 
According to China Daily, Dongsi Batiao is one historic neighborhood given preservation status 
by the Beijing municipality's 2002 Conservancy Plan for 25 Historic Areas in Beijing Old City. 
Due to the preservation plan, the hutong must be preserved and the rules must be followed. Not 
only do the developers want to destroy the houses for commercial buildings and large business 
buildings, they want to build a road through it. Many people are against the idea of tearing down 
the 800 year-old hutong, but others would like to see them go. An additional reason the peoples’ 
situation is so difficult is that developers only offer the residents about one third of what they 
need to be paid in order continue to have a comfortable life. If they are not compensated fairly 
they could become homeless or have to live under poorer conditions. Tearing down the hutong 
will affect the social aspect of life. The China Daily reports, "It's not about money but a way of 
life... It's a sad thing if the developers want to put a price tag on something we cherish." The 
sense of community that these people have had for generations will suddenly be lost. 

 
“In the 1980s, as China transitioned to a market economy, housing also changed from being a 
welfare provision to a commodity…Beijing’s ten-year urban plan reversed course, saying that 
the capital would cease to be an industrial base and become a ‘political and cultural center’ that 
should attract business investment and tourism” (Meyer, 38). This allowed the city, for the first 
time, to plan for old and dilapidated housing. However, this program eventually failed due to 
cost. In April 1990, the municipal housing authority planned to improve twenty-two old city 
hutong neighborhoods which housed 100,000 people. According to Meyer, under the Old and 
Dilapidated Housing Renewal Program, the neighborhoods would be repaired in stages under an 
“easy first, difficult later” strategy, beginning in less populated neighborhoods on the edge of the 
Old City and advancing toward those more populated areas at its center.  

 
Another hutong I visited in 2009 is named Dazhalan, meaning “Big Fence.” Dazhalan, like 
countless other hutongs, is to be demolished. Responsibility for demolition lies with the 
Municipal Bureau of Land Resources and Housing Administration which own the property 

Picture 6:  
A Beijing hutong, 2009 
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rights. Being made of earthen materials, most of these hutong are condemned as they fall apart. 
They are auctioned to developers who tear down the hutong and with that the unique history they 
represent. In the dawn of the Olympics, Dazhalan, like many other hutong, were seen as 
eyesores. With the winning bid to host the Olympics, beautifying the city was a top priority of 
the Chinese government.  

 
The residents are always on edge never knowing for sure when their time will come, when they 
will have to move to high-rise apartment buildings and lose everything they have ever known. 
They know when this day has come when one morning they wake up and find the Chinese 
character that means “raze” painted on their home’s exterior. Residents will be forced to move n 
out of their hutong and outside the city. The new apartments offered to the hutong residents are 
outside the city where the residents are displaced from their families and the everyday life they 
knew. What makes this situation worse is the low monetary compensation offered by the 
developers. Developers are often corrupt. Evaluators are supposed to evaluate the property value 
and mediate between residents and developers, but the evaluators and developers work together 
in a corrupt manner.  

 
Why are such ordeals taking place?   It is known that erecting commercial buildings in place of 
the old hutong is far more profitable than actually renovating hutong for current tenants. By law, 
if an evictee were resettled within 12 miles of his former home, the developer does not have to 
increase the amount of his or her housing subsidy. To be more profitable, developers bought the 
cheapest land available located farthest from the city. High-rise, low quality apartments were 
then built. What is especially upsetting about the new housing is that these structures were often 
built in areas lacking basic necessities such as public transportation, hospitals, schools, and 
markets.   

 
After being named the host of the 2008 Olympics in 2001, residents evicted from the hutong 
were no longer assigned apartments but given a compensation of approximately $1,000 per 
square meter. Each resident was allowed to use this money to rent space in another hutong, rent 
or buy an apartment, or move to a new apartment in a new suburb. To move to a new suburb 
would mean an average daily commute of 3-5 hours. In addition, the average price of a new 
apartment within the Fourth Ring Road, a 40 mile beltway, had reached a level double the 
compensation given.  

 
People displaced from the city are most upset about the loss of social networks and losing the 
only life they had ever known. One man, Mr. Yang, was upset about leaving because he would 
never be able to show his child his way of life. He wished the developers would not, “…see the 
city as something to shape, rather than preserve.”  According to Mr. Yang, “It wasn’t just a 
building. It was me. It was my family.” This shows the immense connections to the hutong these 
residents have. Later, Mr. Yang found that a Ritz-Carlton Hotel has been planned for his former 
hutong. 

 
A second resident, Old Zhang from Fresh Fish Junction, stated “I don’t want to leave this 
neighborhood. I don’t know where I shall go.” Fresh Fish Junction was given notice that all 
residents were to leave their homes by late January, a two moth notice. If a family moved before 
the end of December, it would receive a bonus payment on top of its resettlement payment. 
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Anyone who moved late received no additional compensation. Old Zhang’s son stated, “You 
have to understand something very clearly. The problem isn’t that the city is developing. That’s a 
good thing. And the problem isn’t that the government is bad. The government is actually very 
good. We are all patriotic here. The problem is that the entire process isn’t transparent. The only 
ones with eyes are the district government and its development company” (Meyer).  
 
The Liu family ran and owned their restaurant in Fresh Fish Junction is a third example. They 
specialized in knife shave noodles which I had the experience of watching them prepare and then 
eating. When the Liu’s family shop was razed they received no compensation. They lost their 
livelihood, but as they rented the space, only their landlord was entitled to a settlement. Beijing’s 
self-starting entrepreneurs were the ones who suffered from a booming economy.  They were 
upset to lose their old space because there had been constant foot traffic which allowed for great 
business. Ten months after the Lui family restaurant was razed, a space opened up for their shop 
in the Dazhalan neighborhood.  This turned out to be a blessing for the family. Their new 
restaurant is larger than their former one, has a living space above, and allows for more business 
which covered the higher rent.  
 
Summary 
 
My research and fieldwork in 2007 and 2009 demonstrates that the governments of Hong Kong 
and Beijing are bringing about dramatic changes in both cities while controlling and undertaking 
the massive shifts in land use the government deems necessary. While the government allows 
large businesses to progress, residents of Hong Kong and Beijing are affected negatively on 
many levels. These negative affects include losing their businesses, losing their homes, and 
losing their social networks which make up the fabric of their lives. As the residents grow 
exhausted of the threats to their livelihood, many citizens demonstrate awareness in housing 
issues to bring about much needed change.   
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ABSTRACT 

This study documented whether states that are susceptible to hurricanes and other natural 
disasters are communicating in languages other than English to meet the needs of their non-
English speaking citizens and citizens with limited-English proficiencies (LEP).  Data on citizens 
ages 5-17 were collected from the 2000 United States Census from Florida, North Carolina, 
Texas and Oklahoma.  The findings show that of the four states reviewed, Florida has made the 
most progress in addressing the needs of non-English speaking citizens, with communications in 
three of the state’s top five languages.  North Carolina and Texas have addressed the need for 
their first most dominant non-English languages.  Based on available information, it appears 
Oklahoma has not addressed the need for disaster communications in languages other than 
English.  Future directions for this study include comparing results from the 2010 decennial 
census with information from the 2000 census to document changes in each states; top five 
languages, and to document whether the states are continuing to address the need for non-
English disaster communications.   
 
Introduction 
 
How do social aspects such as socio-economic status, education level, and social support play a 
role in a population’s vulnerability to natural disasters such as hurricanes?  In natural disasters, 
orderly and timely communication is critical for the safety and survival of people in harm’s way.  
Disaster communication is not limited to reactive information, but begins with preparedness.  In 
hurricanes specifically, knowing information such as evacuation routes, where to seek shelter in 
the event of an evacuation, and what community resources and relief organizations are available 
before impact, can ultimately save lives.  While local, regional, and state officials may work 
tirelessly to convey this valuable information to the public, they are up against numerous 
obstacles, which include communicating with citizens of various education levels, socio-
economic statuses, cultural backgrounds, and language proficiencies.  For residents trying to 
make sense of and respond to the flow of information, these divergent demographics can cause 
susceptibility to the effects of disasters.  For example, people with a low socio-economic status 
may not have the resources, such as money or reliable transportation, to evacuate in response to 
hurricane warnings.  Likewise, people with limited-English proficiency (LEP) may not be able 
receive meaningful and understandable disaster threat information.   
 
This study documented the progression of the United States National Response Framework, a 
federal plan for emergency preparedness and response that “describes how community, tribal, 
state and federal partners apply principles for a coordinated, effective national response.  The 
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National Response Framework takes an all-hazards approach, from the smallest incidences to the 
largest catastrophes—requiring all emergencies to be handled at the lowest level of government 
possible” (Department of Homeland Security, 2009, Section 3 para. 2).  The specific interest at 
hand considers the Framework’s effectiveness at conveying emergency and disaster 
communications to non-English speaking citizens ages 5-17 in Florida, North Carolina, 
Oklahoma and Texas.  Our question was:  are these states meeting disaster information needs of 
non-English speaking citizens and citizens with LEP?    
 
Were the needs for non-English disaster communications addressed because of Executive Order 
13166 and Homeland Security Presidential Directive 8, which were only signed in 2000 and 
2003 respectively?  The hypothesis is that developments of non-English disaster communications 
were in response to a historic recognition of need for communications other than English, rather 
than in response to the directives.    
 
Background  
 
Development of the National Response Framework can be traced to 1803, with the passing of the 
Congressional Act by the United States Congress in response to a devastating wildfire.  In 1950, 
congress passed a similar, however, unfortunately disorganized Executive Order, The Public 
Law, to deal with emergencies in a more proactive manner than the Congressional Act.  A series 
of Acts and Orders followed,  including the Federal Civil Defense Act of 1950, the establishment 
of the Federal Emergency Management Agency (FEMA) in 1979, the Stafford Disaster Relief 
and Emergency Assistance Act of 1988, and the Federal Radiological Emergency Response Plan 
of 1996.  The nation’s most efficient emergency plan, created by President Carter, was FEMA, 
“a comprehensive plan for federal emergency response… charged to absorb emergency response 
duties from multiple agencies with disjointed plans” (Department of Homeland Security, 2009, 
Section 3 para. 2).  
 
Eventually the National Response Plan, from which the National  Response Framework evolved, 
was established, “engaging multiple organizations to assist states with disaster preparedness and 
response” (Department of Homeland Security, 2009, Section 3 para. 2).  According to the United 
States Department of Homeland Security, the National Response Framework replaced the 
existing National Response Plan in 2008 in response to requests for a more user-friendly, less 
bureaucratic and more streamlined information system (2008).   
 
Literature Review 
 
There is a lack of literature on the topic of language and disaster communication.  However, 
investigation into past articles and research led to Executive Order 13166 and Homeland 
Security Presidential Directive 8 (HSPD-8), both of which concern language barriers in disaster 
communication. 
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Executive Order 13166  
"Improving Access to Services for Persons with Limited English Proficiency" 
 
The United States Department of Justice Civil Rights Division describes the order as follows:  
“The Executive Order requires federal agencies to examine the services they provide, identify 
any need for services to those with limited English proficiency (LEP), and develop and 
implement a system to provide those services so LEP persons can have meaningful access to 
them” (2001).   
 
In summary, it was the responsibility of federal organizers of the National Response Framework 
as well as community, state and tribal governments to examine their services and analyze the 
need to accommodate LEP citizens. 
 
Homeland Security Presidential Directive 8 
“National Preparedness” 
 
The United States Department of Homeland Security states that Homeland Security Presidential 
Directive (HSPD)-8 “establishes policies to strengthen the preparedness of the United States to 
prevent and respond to threatened or actual domestic terrorist attacks, major disasters, and other 
emergencies by requiring a national domestic all-hazards preparedness goal” (Department of 
Homeland Security, 2003, Section 1 para. 1).  The directive defines preparedness as “the 
existence of plans, procedures, policies, training, and equipment necessary at the Federal, State, 
and local level to maximize the ability to prevent, respond to, and recover from major events” 
(Department of Homeland Security, 2003, Section 2 para. 8).  To reach those goals, this directive 
required the evolution of “current plans and Federal programs to maximize their effectiveness, as 
well as training the nation’s first responders, officials, and others with emergency preparedness, 
prevention, response, and recovery roles” (Department of Homeland Security, 2003, Section 5 
para. 1).   
 
HSPD-8 also required the development of a “comprehensive plan to provide accurate and timely 
preparedness information to public citizens…and other interested parties…” (Department of 
Homeland Security, 2003, Section 9 para. 1).   
 
Similar to the implications of Executive Order 13166, HSPD-8 would require the National 
Response Framework to analyze the nation’s existing response plans, including community, 
tribal, state, and federal plans, with the goal of making them as effective as possible in a number 
of regards, including communication with the public.   
 
Methodology 
 
This study analyzed secondary, quantitative demographic information from the United States 
Census Bureau Decennial Census of 2000.  The specific design targeted citizens of four states, 
ages 5-17, who do not speak English, or who have LEP.  Because of their age and limited 
language proficiencies, these individuals would arguably be the most vulnerable to the effects of 
a natural disaster, particularly if the National Response Framework is not meaningfully 
communicating with LEP persons in a number of media.  Three coastal states-Florida, North 
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Carolina, and Texas-and one inland state, Oklahoma, were analyzed based on the above 
mentioned demographics.  The states were chosen based on their frequent susceptibility to 
natural disasters, particularly hurricanes and tropical storms, followed by tornadoes and ice or 
winter storms.   
 
The data from the Census Bureau were unidentifiable and publicly accessible, and therefore did 
not need approval from the Institutional Review Board.  Furthermore, the results of this study 
may potentially be used to benefit federal and community organizers involved in disaster 
communications, with no risk potential for the individuals who took part in the census.  
The method for documenting current communications relied on Internet sources and 
communication with Oklahoma state officials. Internet sources were used because the 
information collected was readily available and easy to access, which would be important factors 
for state residents in receiving information as well.  When Internet sources for Oklahoma yielded 
disaster communications only in English, researchers contacted Oklahoma state officials via 
telephone to find that Oklahoma has deferred to FEMA for disaster communications in 
languages other than English.   

 
Results 
 
Based on available information from online sources, a review of current disaster communications 
in the respective states shows that Florida has addressed the need for non-English disaster 
communications best, covering three of the state’s top five languages.  Florida also has disaster 
information broken into the categories “before the storm,” “during the storm,” and “after the 
storm” available in three languages.  North Carolina and Texas follow, each currently providing 
disaster communications in their top non-English language.  The findings show that Oklahoma 
has not addressed the need for disaster communications in languages other than English.   
 
Table 1 shows a breakdown of languages spoken at home for each state’s population ages five 
and older.  The table summarizes the number of citizens speaking each language according to the 
2000 census, as well as the percentage of each state’s total population speaking each language.  
Table 2 summarizes the top five non-English languages for each state based on data from the 
2000 census, and Table 3 summarizes each state’s current non-English disaster communications 
from online sources.   
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Table 1.  Languages Spoken at Home for the Population 5 Years and Over by State  
(United States 2000 Census) 

  
Language 

1 
% of Total 
Population 

% of Non-
English 

FL Spanish/Spanish Creole 490,254 18.2 77.1 
NC Spanish/Spanish Creole 81,672 5.7 69.9 
OK Spanish/Spanish Creole 35,801 5.5 70.9 
TX Spanish/Spanish Creole 1,254,273 29.4 90.8 

  
Language 

2 
% of Total 
Population

% of Non-
English 

FL French Creole 57,284 2.1 90.0 
NC French (Incl. Patois, Cajun) 4,584 0.3 3.9 

OK 
Other Native American 
Languages 2,931 0.4 5.8 

TX  Vietnamese 25,026 0.6 1.8 

  
Language 

3 
% of Total 
Population 

% of Non-
English 

FL French (Incl. Patois, Cajun) 14,013 0.5 2.2 
NC German 2,714 0.2 2.3 
OK Vietnamese 2,339 0.4 4.6 
TX Chinese 15,318 0.4 1.1 

  
Language 

4 
% of Total 
Population

% of Non-
English 

FL Portuguese/Port. Creole 9,151 0.3 1.4 
NC Vietnamese 2,708 0.2 2.3 
OK German 1,898 0.3 3.8 
TX German 8,688 0.2 0.6 

  
Language 

5 
% of Total 
Population 

% of Non-
English 

FL German 6,119 0.2 1.0 
NC Chinese 2,519 0.2 2.2 
OK French (Incl. Patois, Cajun) 1,506 0.2 3.0 
TX French (Incl. Patois, Cajun) 8,087 0.2 0.6 
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Table 2. Top Five non-English Languages by State. (United States 2000 Census)   

Florida Oklahoma 
1.   Spanish/Spanish Creole 1.   Spanish/Spanish Creole 
2.   French Creole 2.   Other Native American Languages 
3.   French (Incl. Patois, Cajun) 3.   Vietnamese 
4.   Portuguese/Portuguese-Creole 4.   German 
5.   German 5.   French (Incl. Patois, Cajun) 

North Carolina Texas 
1.   Spanish/Spanish Creole 1.   Spanish/Spanish Creole 
2.   French (Incl. Patois, Cajun) 2.   Vietnamese 
3.   German 3.   Chinese 
4.   Vietnamese 4.   German 
5.   Chinese 5.   French (Incl. Patois, Cajun) 

  
Table 3. Current non-English Communications by State 

 
State 

Current non-English 
Communications (2009) 

Florida French, Spanish, German 
Before/During/After the Storm: 

 Spanish, Creole 
North Carolina Spanish 

Oklahoma --------- 
Texas Spanish 

 
 
Discussion 
 
This was an exploratory study to document whether or not the National Response Framework is 
addressing the need for non-English disaster communications in four states that are particularly 
vulnerable to natural disasters.  Failure of the Framework to evolve based on language 
proficiencies of those populations could be a costly disservice in terms of federal and private 
monetary loss and otherwise preventable casualties.  In contrast, if the National Response 
Framework is effectively meeting non-English disaster communication needs at all levels of 
government, the Framework would be on track towards saving lives and valuable resources.   
 
The findings show that of the four states reviewed, Florida has made the most progress in 
addressing the needs of non-English speaking citizens, with current disaster communications in 
three of the state’s top five non-English languages,.  Florida has the unfortunate advantage of 
being the most susceptible state to natural disasters, particularly hurricanes.  Therefore as a state, 
it was expected to have the broadest range of disaster communications in terms of languages.  
The findings reflect that expectation.   
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North Carolina and Texas have addressed the need for their first most dominant non-English 
language, and based on available information, it appears Oklahoma has not addressed the need 
for languages other than English.   
 
Oklahoma’s relatively high population of Native Americans, with approximately eight percent of 
the state’s total population self-identifying as Native American in the 2000 Census (United 
States Census Bureau), is significant because not until the National Response Framework 2008 
implementation was the need for communications in Native American languages addressed.  
Native languages are the third-most-dominant language in the state of Oklahoma, and are 
considered by the researchers to be particularly important.  The findings of this study have 
yielded no current disaster communications in Native American languages for the state of 
Oklahoma.   
 
In the four states, current resources for non-English disaster communications were most likely 
not exhausted.  However, the information was readily available and easily accessible.  Ease of 
access would no doubt be a major factor in the ability of residents to also receive and respond to 
emergency information in a timely manner.  Therefore, this study may not have uncovered 
disaster communications in every available language for each state.   
 
A variety of factors would interact with the ability of non-English speaking citizens to receive 
meaningful information when presented with disaster communications.  Those factors vary from 
cultural communication norms, to issues of literacy, and the effect of psychological stress on 
cognition and language abilities.   
 
Literacy and language fluency are important to consider because individual language 
proficiencies vary.  The researchers identified that mastery of a language is made up of three 
components: speaking, reading, and writing.  Proficiency in one domain is not perfectly 
correlated with proficiency in another.  For example, a particular person may be able to speak a 
language, but may not have the ability to read it.  In the context of emergency communications, 
once the need for communications in a particular language is identified in a community, state, 
tribe, or as a nation, it would be pivotal for those messages to be provided in a variety of media, 
including both written and oral forms.    
 
Cultural communications norms are likely to have a significant impact on the ability of citizens 
to interpret emergency communications.  Racial and ethnic groups may vary in who they are 
most likely to listen to.  Depending on culture, religious leaders, medical doctors, teachers, and 
the elderly are examples of persons who may be highly regarded and treated with utmost respect 
and obedience.  If information is not given to a cultural group from those leaders, it may not 
carry the weight and reverence that it would if a cultural leader had provided it, making that 
group increasingly vulnerable to the effects of the disaster.   
 
A final consideration of language proficiency is the impact of psychological stress on cognition.  
According to the American Psychological Association, stress can impact cognition.  Typical 
signs of stress include lack of concentration and focus, or memory problems and forgetfulness 
(2008).  We hypothesize that a person’s second language proficiency will be vulnerable to the 
effects of psychological stress, such as a preparing or evacuating for an impending hurricane.  It 
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is likely there are states other than Oklahoma that do not have disaster communication in 
languages other than English.  This is important to consider in cases where residents may have 
the ability to communicate in the dominant language of their state, presumably English, but the 
stress of a hurricane affects their English proficiency significantly.  It is reasonable to believe, 
however that the longer a person has spoken a second language, such as English, the more likely 
they are to be able to get meaningful information.   
 
Limitations 
 
The original aim of this study was to document whether Florida, North Carolina, Oklahoma, and 
Texas are better prepared to communicate in languages other than English now than in 2000.  
The method included comparing language demographics from the 2000 Decennial Census with 
the same demographic information from the 2007 American Community Survey.  However, 
incompatibilities between the United States decennial census and American Community survey 
prevented the study from comparing information to document recent change in state-to-state 
language proficiencies from 2000 to 2007.   
 
Another limitation is that the available information on current non-English disaster 
communication in the respective states was most likely not exhausted.  The method for 
documenting current communications relied solely on Internet sources because the information 
collected was readily available and easy to access, which would be important factors for state 
residents in receiving information as well.  The researchers acknowledge the possibility that the 
states of interest may have non-English disaster information available in other media including 
radio, local television, or written form such as pamphlets.  As previously mentioned, the National 
Response Framework was not established until 2008.  The data was taken from the Decennial 
Census of 2000, one year before the terrorist attacks of September 11, 2001.  It is important to 
note that prior to the attacks, the National Response Plan (from which the National Response 
Framework evolved) was more or less an incomplete outline of national disaster and emergency 
response.  The plan received criticism from state and federal officials and emergency response 
agencies for being disjointed and bureaucratic.  Following September 11, 2001, however, the 
federal government became serious about preparing an effective national preparedness plan, 
which became the National Response Framework in 2008.    
 
It is important to note that since these states were chosen based on their frequent susceptibility to 
natural disasters, the expectation was that they should be amongst the most prepared states in 
terms of disaster communications.  Conclusions of this study cannot be generalized to any other 
states or the United States as a whole.   
 
Future directions into the matter include comparing language demographics from the 2010 
Decennial Census with the same information from the 2000 Census to document changes in the 
top five languages of Florida, North Carolina, Oklahoma, and Texas.  The next step would be to 
review current non-English disaster and emergency communications provided by each state.  
Based on new knowledge of each state’s need for communication in particular languages, it 
would be important to document whether the states are continuing to address the need for non-
English disaster communications in their current communications.   
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ABSTRACT 
 
In order to address the complex global challenges that face the international aid arena, all 
actors must analyze their projects and design modalities of aid that crystallize sustainable 
development. Research indicates that poverty and underdevelopment are complex, multifaceted, 
and interconnected global challenges. Furthermore, with the effects of global climate change on 
hydrological variability and food security, the international environment and development arena 
face unsurpassed challenges and critical impasses in catalyzing sustainable development. The 
central question of this study is: what has been the impact of attempts by the United States 
Agency for International Development (USAID) to raise the output incomes of rural Zambian 
farmers while decreasing hunger, poverty and malnutrition? The goal of this study is to analyze 
two USAID agricultural projects in 1995 and 2009 as case studies to evaluate the effectiveness 
of aid under two juxtaposed modalities. This study is analyzing the effectiveness of USAID aid in 
achieving its said aims and goals when the modality and delivery includes local community 
leadership, long-term sufficient funding, and capacity building supporting community 
engagement. The evidence supports the hypothesis that aid projects without community 
leadership, sufficient funding, and capacity building, are less likely to meet their aims and goals. 
It is time for the international aid arena to analyze its effectiveness, and redesign approaches 
that support and pursue sustainable development. This study is one step in trying to assess the 
larger pattern of foreign aid and its impact. 
 
Introduction 
 

“For too many families, hunger is a fact of everyday life”. 
Peter Henriot. (2008, July). “The Zambia Food Crisis”. Sojourners Magazine 

 
Zambia is one of the most resource-rich countries in Africa, yet in 2008 more than 60 percent of 
its population lived below the Zambian poverty line, where hunger was an insidious reality of 
everyday life (Henriot, 2008, p. 19). Zambia certainly has the resources and arable land to 
stabilize food security domestically, but it is struggling to achieve this goal. According to the 
United Nations World Food Programme (WFP), in 2009 46 percent of the total Zambian 
population was undernourished (WFP, 2009). There are multiple vehicles offered domestically 
and through the international aid industry to attempt to drive the country into a period of 
stabilized food security through aid projects and government reforms. Most projects are focused 
on providing increased agricultural inputs to increase agricultural outputs, in an attempt to 
alleviate Zambian hunger and poverty. Zambia is experiencing a plethora of projects and reforms 
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meant to address the rising food prices, hunger, and poverty. One of the major actors in the 
international aid industry, the United States Agency for International Development (USAID), has 
worked with the key farmers in rural Zambia to alleviate the situation and overcome challenges. 
This study analyzes whether two USAID agricultural projects in rural Zambia, implemented in 
1995 and 2009, met their goals of reducing food insecurity and increasing incomes. 
 
The central question of this study is:  Has the food security situation in Zambia improved and has 
malnutrition and poverty decreased through the work of USAID? This study applied these 
questions to USAID agriculture projects in rural Zambia. The hypothesis is that if USAID 
projects do not incorporate local community leadership, have long-term funding, and use the 
process of the project as an educational opportunity to promote community investment, the 
projects are less likely to achieve their stated objectives, and their effectiveness is undermined. 
The dependent variables in this study are the effectiveness of USAID to meet its aims and goals, 
and an evaluation of effective aid as measured by the Development Assistance Committee 
(DAC). The independent variables of this study are the following criteria from the hypothesis for 
the analysis of project effectiveness: community leadership, long-term sufficient funding, and 
engagement of the community though capacity building.  

 
This study looks at effectiveness of aid through the changing modalities of delivery from project 
one finishing in 1995 and project two finishing in 2009. The changing modality is the changing 
USAID goals, aims, and delivery modes. Therefore, the independent variables of this study are 
measuring the changing modalities’ effectiveness. Through this analytical lens this study asks 
how are the outputs of projects being affected by the changing inputs of the differing modalities 
of the two projects. By comparing two different USAID agricultural projects focused on 
improving rural Zambian agriculture and increasing food security implemented more than ten 
years apart by different implementers, the modalities effectiveness differences should be evident. 
This study first evaluates the impact level and then through historical consideration of two 
projects, identifies why impact has been limited.  This analysis compares two specific USAID 
projects in Zambia focused on agriculture and food security in 1995 and 2009 to monitor the 
effectiveness of aid under two juxtaposed modalities.  The case studies are:  USAID ODA 
projects Zambia Agribusiness and Management and Support Project (ZAMS) and Land O’ lakes 
Zambia Title II Development Assistance Program (LOL/DAP). This study is one step in trying to 
assess the larger pattern of foreign aid and its impact. 

 
This study is a culmination of multiple experiences, interviews, and studies domestically and in 
Oslo, Norway, and Ghana, Africa, during my undergraduate career. This study adds to existing 
literature on evaluation of effectiveness of international aid.  

 
Literature Review and Methodology  
 
Evaluating foreign aid effectiveness requires a clear definition of what foreign aid is and what it 
is intended to do. Seeking such definition means confronting fundamental questions: What does 
foreign aid really accomplish? Is it effective?  Does it benefit its intended recipients? Or is it 
merely donor-orientated, politically motivated diplomacy? Are its failures because of geography, 
conflict, disease, poor governance, or an array of multifaceted reasons?  Foreign aid emerged as 
a developing political tool during the 1940s (Thérien, 2002, p. 449). Although foreign aid existed 
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in various forms circa 1940, its prominence and legitimacy increased exponentially following 
World War II.  The policies of foreign aid crystallized from the leftist ideology of the early 
twentieth century (Thérien, 2002, p. 452) and were catalyzed by the global community post 
WWII. The development of the early twentieth century welfare state, the establishment of the 
UN, and the implementation of the US Marshall Plan created the leftist ideology of the emerging 
foreign aid institution. Therefore, the policies of foreign aid were entrenched in the ideologies of 
the development of the welfare state, emerging global community, and human kinship (Thérien, 
2002, p. 452). 
 
While foreign aid emerged via the thrust of a left wing culture, it gained legitimacy as an 
international institution through right wing politics (Thérien, 2002, p. 450).  As described by 
Jean-Philippe Thérien in Debating Foreign Aid: right versus left: “During the 1950- 70 period 
right wing politics where a vehicle for crystallizing foreign aid as a legitimate international 
institution.  Following this, during the 1970’s leftist ideology rooted in community and solidarity 
pushed for the concept of ‘basic needs’ shifting the aid arena into the leftist paradigm once 
again” (Thérien, 2002, p. 452).  
 
During the 1980s, the rise of right wing neoconservative policies ushered in neo-liberal 
economics and the intensification of the international finance institutions (IFIs). With the IFIs 
came the devastating structural adjustments programs (SAPs) to liberalize markets and create 
free trade fantasy zones through foreign aid. Since the 1990s the foreign aid arena has 
experienced a reemergence of left wing ideology and a restructuring focused around the lexicon 
of poverty reduction (Thérien, 2002, p. 452).  Now on the threshold of ending the first decade of 
the new millennium, the foreign aid arena is attempting to bridge the divide in environment and 
development. 
 
A false dichotomy exists in the aid industry regarding the environment and development in that 
the two are often placed in competition with one another. But, they are part of the necessary 
system that is completely interdependent. Foreign aid catalyzes development, which directly 
affects the environment. The effects of foreign aid can be used to mitigate the human impacts on 
climate change, and according to the 2009 Brookings Institute report Double Jeopardy on 
poverty and climate change, “adaptation is development” (LaFeur, 2009, p. 11). The effects of 
development do not have to be at odds with the environment.  The outcomes and the effects 
should be critiqued to ensure that they support environmental sustainability.  
 
Foreign aid has a complex and multifaceted development as stated above. Furthermore, with 
various actors working to build this institution there are a variety of catalyzing motivations of 
foreign aid. The catalyzing motivations are the “why” of foreign aid. While this study is not 
focusing on this topic, it is important to understand that the motivations of aid vary with time, 
donor, recipient, and project. There are varying motivations of the international aid industry: 
humanitarian, subsistence, bribery, military, prestige, and developmental. This analysis of 
foreign aid is fundamentally interested in development aid as official development assistance 
(ODA) via the USAID agricultural projects in rural Zambia, and moreover, the critical impasses 
diminishing the effectiveness of said aid. 
 
There are many theories to why foreign aid has been ineffective in achieving its development 
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aims. Paul Collier deems that while working with in the aid arena donors have the difficult task 
of working to alleviate hunger and poverty because of “conflict, geography, resources, and poor 
governance” while others such as Jeffery Sachs believe there needs to be more aid allocated to 
meet the aspirations of the arena (Neuhaus, R., 2007).  There are major dichotomies in the 
theories of the impediments to development through foreign aid. This is not surprising with the 
complexity and multifaceted character of this global arena. There is no one size fits all solution 
in development. Therefore, it is going to take a variety of approaches, through a variety of actors 
to overcome the following impasses.  
 
History and Conflict  
History and conflict in any country are undoubtedly some of the most powerful forces 
influencing development; however they are not the end all and be all of impasses to 
development. All countries have histories that have shaped them into the country they are today. 
However, according to Paul Collier (2007) there are some forms of conflict, specifically 
historical conflict, that help catalyze poverty and create a conflict trap and poverty trap for 
developing countries. In Collier’s book The Bottom Billion he contextualizes this conflict trap 
into two forms:  (1) civil war and (2) coups in developing countries. According to Collier: “low  
income, slow growth, and dependence on primary commodity exports” exacerbates the volatile 
situation in any ‘bottom billion” country to the point of creating a fragile balance of conflict in 
states prone to civil war and coups ( Collier, 2007, p.22).  
Therefore, it is not that history burdens any country to remain undeveloped but that the world’s 
poorest countries are historically trapped by poverty. Poverty is a catalyst for conflict, which 
only exacerbates and sustains poverty in the country. For example in a country in a volatile state 
on the verge of conflict it only takes a flagrant grievance to offset an entire rebellion or coup. 
Furthermore, with gross economic inequality, rampant hunger, and government corruption in 
some states there are many catalyzing motivations in the ‘bottom billion’ countries to resort to 
conflict in an attempt to meet its needs. This spiral created by the traps Collier presents makes it 
obvious that conflict is a major impasse to development. 
Geography and Resources  
The impasse to development of geography and natural resources is a paradoxical trap. Generally 
when a country has valuable resources it often develops into a resource-rich country. However, 
this is not always true in the context of poverty. In many countries the discovery of natural 
resources is a catalyst for investment and growth. This is not the case for the ‘bottom billion’ 
entrenched in poverty. The discovery of natural resources can be a host that provokes conflict, 
and moreover environmental degradation and human rights abuses. Paul Collier contextualizes 
these traps of natural resources and geography again in The Bottom Billion. The resource curse 
has been known to be fatal to impoverished countries.  Collier explains the effect of the resource 
curse on poor countries economies is known as “Dutch Disease.”  
“Dutch Disease” is a process as follows: “The resource exports cause the country’s currency to 
rise in value against other currencies. This makes the countries other exports activities 
uncompetitive. Yet these other activities might have been the best vehicles for technological 
progress” (Collier, 2007, p.39). Therefore, this discovery of natural resources in many countries 
catalyzes development; however, in the poorest countries it is another trap to mobilize conflict, 
flare ethnic tensions about land ownership, and leads to advance “Dutch Disease” which 
completely destroys a poor country’s economy. This paradoxical trap is one of the most 
complicated impasses to development and is based in economic and political science theory. It 
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involves both the failing economies of and governments of lower income countries.  This is a 
theory presented by Paul Collier that when poverty is mixed with the discovery of natural 
resources and then exacerbated by bad government-this does not promote growth, but is in fact a 
critical impasse to development. 
 
Interconnected to natural resources trade, and poor countries’ economies, is the geographical 
impact of being landlocked. As explained by Collier “If you are coastal, you serve the world; if 
you are landlocked, you serve your neighbors” (Collier, 2007, p.57). Being landlocked makes an 
economy contingent upon the conflict volatility and fragile governance that exists in the 
neighbors of any country. Landlocked countries depend upon their neighbors as transport 
corridors for access to overseas markets and as direct markets (Collier, 2007, p.54). However, 
when your neighbors are uncooperative, in conflict, or so poor that they cannot be of assistance, 
landlocked countries become stagnant at the impasse of isolation. Geography is integral for 
global market access. While landlocked countries can attempt to access the global markets via air 
or technology or through the Internet, but in the context of development these opportunities can 
be challenges (Collier, 2007, p. 58). Being a resource-rich country and being landlocked can be a 
problem, but it is not always crippling.  However being a resource-scarce landlocked country 
makes a country’s growth contingent upon its neighbors. This introduction of geography and 
natural resources shows the effects these hurdles have on economic growth and development.  
 
Governance  
 
According to some theorists a major impasse to development is poor governance. To catalyze 
economic development, growth must be stimulated though an efficient and good government. 
The major actors in the aid arena such as USAID and other agencies work primarily with 
governments. They prefer to work with “good” governments that cooperate and play by standard 
rules of engagement. The debate over good governance is rooted in the western fabricated nexus 
that growth is contingent upon good governance. According to Easterly, a prominent theorist, 
bad governments are the major impasse to promoting development. In Easterly’s book The White 
Man’s Burden (2006) he states that: “…poor countries are more likely to have bad 
governments.” Furthermore, “…it is bad government that explains the slower growth” (Easterly, 
2006, p.42). Therefore, the stagnation of development has more to do with awful governments 
than with the poverty trap (Easterly, 2006, p.42). This theory of governance places the burden of 
development on bureaucrats to work toward promoting good government and then initiating 
efficient aid catalyzing sustainable development.  

 
Economics  
 
Another critical impasse to success in the development arena is sufficient funding to promote 
growth, and funding research and development for the medical sector. To catalyze growth in a 
recipient country it has been determined by some that a “Big Push” is needed and this would 
come in the form of copious amounts of foreign aid flooded into the arena (Moss, Subramanian, 
2006). This is the mission of Jeffrey Sachs, professor at Columbia University and chief advisor 
to the United Nations Millennium Development Project. He believes that by flooding the aid 
arena with funding the resources permeate deep into alleviating rural poverty and hunger. In his 
book The End of Poverty he urges the Rich Nations to undertake a Big Push of twice the current 
amount of aid and a new doubling of aid by 2015 in order to meet the MDGs (Sachs, 2005). His 
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fundamental belief is that by allocating more aid we will increase our opportunity of meeting our 
aims. With more capital there is an exponential increase in opportunity in development and in 
research and development for treatment of diseases and illness. Furthermore, with more capital is 
the interconnected impasse of the necessity of government responsibility. In order to effectively 
manage large flows of aid, good governance through transparent actions, is essential. More aid is 
needed, but in congruence with other reforms and actions within the aid arena to insure that 
capital is used in the most effective way to truly meet its aims, and is not just fulfilling a foreign 
aid quota for diplomatic proposes.  
 
Table 1.1 Impediments of Today’s International Aid Arena  
Critical Impasse to 

Development 
History and Conflict Geography and 

Resources 
Governance Economics 

Authors 
 

 

Paul Collier 
Combining poverty 
and instability creates 
for a cycle of Civil 
war and/or coups that 
trap countries into 
poverty. 

Paul Collier 
Land-locked countries 
and resource-rich 
countries may endure 
“Dutch Disease” and 
be trapped into 
poverty with lack of 
access to markets. 

William Easterly 
Poor countries have 
an increased 
occurrence of poor 
governments and 
corruption. Poor 
governments and 
corruption eliminate 
aid effectiveness. 

Jeffery Sachs 
Big Push theory: 
more funds will 
effectively catalyze 
more effective aid. 

 
Multiple impediments within today’s international aid arena are another clear sign of the 
complexities of this multifaceted global undertaking. Foreign aid’s capacity to catalyze 
development does not only crystallize itself in one field. It is an arena full of actors that need to 
cooperate to reach common ground and bridge these critical impasses of stagnant development. 
The critical impasses are neither donor wrongheadedness and shortsightedness, nor are they 
recipient countries’ poor governance and civil war. It is a complex array of case-specific issues 
that require personalized attention with local voices. To adequately address the critical impasses 
of today’s stagnate development assistance, it is necessary to realize that in the global 
development aid arena there is no one-size-fits-all solution; cooperation is integral for success.  
 
While many newer actors in the arena (e.g., Millennium Challenge Corporation) believe the 
process is just as important as the end product, there are some old model aid agencies (e.g., 
USAID) focused on outcomes.  Following the implementation of the Millennium Challenge 
Account and the initiation of the MCC there was a perceived shift in the modality of what is 
considered to be effective aid in the development arena. This shift focused on local voices, 
capacity building, and environmental and operational sustainability. This dichotomy of inputs 
and capacity building juxtaposed to outcomes is what is being compared in the shifts of the two 
projects being analyzed:  Did this said shift take place? Is it reflected in polices from 1996 to 
post-shift in 2009?  Is there a difference in outcomes? This analysis of two projects organized 
and implemented by USAID in the same country, in the same sector (agriculture) is looking for 
this modality shift and its effectiveness and looking for successful projects and opportunities and 
to learn from less successful projects to increase aid effectiveness in the future. 
 
While there are no magic solutions there are voices supporting the potential capacity of using 
community development. According to a 2008 BBC article by Paul Moss, one possible solution 
could be found in supporting peasant smallholder farmers. As Moss articulates, “A small, 
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peasant farmer does not shift easily. He relies on food production. If only the peasant farmers are 
supported, they hold the key to food security" (Moss, 2008). Moss further suggests community 
farmers have the knowhow and carry the key to unlocking food security in the development 
arena amidst a mire of impasses. These impediments to successful aid outcomes are 
interconnected and interdependent. They must be addressed together engaging the community 
and smallholder farmers through community development.  

 
This introduction of major impediments to today’s international aid arena included Paul Collier, 
William R. Easterly, and Jeffery Sachs disagreements on the current failings of international 
development via foreign aid and their consensus that this aid is not meeting its goals effectively. 
Aid has been modeled to address the impasses presented by these experts for decades. Aid has 
been shaped by the vested interests of donor countries and the recommendations of the experts.  
Therefore, as articulated by Paul Moss of the BBC and the results of this study, it is time to listen 
to the specialist on the ground, and to listen to the local voices to design a new model of aid that 
can overcome the impasses and have effective outcomes.  
 
Methodology 
 
This study analyzes the effectiveness of two USAID agriculture projects in rural Zambia. The 
central question is what has been the impact of USAID projects on rural Zambian agriculture? 
The hypothesis is: If USAID projects do not incorporate local community leadership, have long-
term funding, and use the process of the project as an educational opportunity to promote 
community investment, the projects are less likely to achieve the stated objectives and the 
effectiveness is undermined.  
 
Two case studies of USAID projects in Zambia are analyzed. First is an evaluation of the USAID 
approach through the USAID Zambia Agribusiness and Management Project (ZAMS) evaluated 
after completion in 1995.  Second is an evaluation of USAID Land O’ Lakes Zambia Title II 
Development Assistance Program/Dairy Development FFP for Vulnerable Populations in 
Zambia evaluated after completion in 2009 (LOL/DAP). This time difference should make 
evident the shift in the modality of USAID projects in the last decade and unpack the validity of 
the hypothesis of this study. The effectiveness of the two case studies is measured by three 
independent variables of effectiveness of the USAID agricultural projects:  using local 
community leadership; having long-term funding; and using the process of the project as an 
educational opportunity to promote community investment. The dependent variables are:  the 
ability of the two projects to meet the Development Assistance Committee (DAC) criteria for the 
effectiveness of aid; and to achieve the projects said aims and goals.  
 
Dependant Variables  
 
To critically analyze the effectiveness of the two USAID projects this study focuses on bilateral 
official development assistance (ODA) in Zambia. According to the Development Assistance 
Committee (DAC) of the Organization for Economic Cooperation and Development (OECD) 
ODA is aid given to List I countries. DAC List I consists of countries ranging from least 
developed (LLDCs) to high-income (HICs).  List II consists of countries in transition or 
countries advanced in the development process. Also ODA is further classified into bilateral (i.e., 
aid given directly by a donor) and multilateral (i.e., aid given to an international institution for 
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distribution). For aid to qualify as ODA it must fulfill the three criteria:  (1) ODA must be 
undertaken by official agencies; (2) aid must promote economic development; and (3) aid must 
have a grant element of 25 percent or more.  Under this DAC definition and criteria military 
assistance and aid given though voluntary agencies is not ODA (Lahiri 2007, p. xxv).  Therefore, 
bilateral ODA is aid given to List I countries directly by the donor through an official agency.  

  
To measure the effectiveness of the dependent variable in this study DAC evaluates aid through 
five categories: relevance, effectiveness, efficiency, impact, and sustainability. According to the 
NORAD report, Evaluation of Norwegian Development Support to Zambia (1991-2005) in 
regard to relevance the DAC asks: Do the programs objectives respond to the priorities of the 
recipient government and are the activities and outputs of the programs still consistent with the 
overall goal of the program? In regard to effectiveness the DAC asks: To what extent are the 
objectives of development cooperation likely to be achieved and what are the main factors 
influencing the achievement of these objectives? The DAC evaluates efficiency in regards to 
accountability, transparency, and cooperation of donors and recipients. DAC evaluates aid in 
terms of its impact in meeting its goals and aims and also the project’s impact holistically non-
contingent upon the projects goals. Lastly, DAC evaluates aid in regard to the sustainability of 
the aid project, asking if the project makes a lasting change that is sustainable after the donor 
country leaves (NORAD, 2008. p. 20). These terms and criteria are used as the dependant 
variables in analyzing he effectiveness of the bilateral ODA from USAID via ZAMS and LOL/ 
DAP.  Furthermore this study measures and analyzes the effectiveness of the USAID projects to 
meet their aims and goals. To evaluate the effectiveness of the USAID projects in Zambia this 
study uses the DAC five criteria, and compares this with the original aims of the project.  
 
Independent Variables  
 
To define the independent variables in the case studies these variables must be unpacked. By 
using local community leadership in the projects this study is looking for transparent accounting 
from donor to recipients with the civil society involved. Moreover, this study is looking for the 
donor and recipient countries to use local voices and leadership in choosing, planning, and 
implementing the projects. In the case studies it is integral to find projects that are planned and 
implemented with long-term funding. This means that the project has a realistic timeline and 
sufficient funding to reach its aims in the project statement. Lastly, this study is greatly 
concerned with the use of the project as an educational opportunity to promote community 
investment, as this promotes community ownership and discontinues the legacy of aid 
dependence. When these independent variables are present in an USAID agriculture project in 
Zambia it should be more successful in achieving its goals and aim, therefore, increasing its 
effectiveness and alleviating hunger, poverty and malnutrition. 
Community Leadership 
 
To measure the effectives of the USAID agricultural projects in Zambia this study is looking for 
the use of community leadership in the planning, implementation, and sustainability of the 
project. This study states that when independent variable community leadership is present the 
USAID projects are more likely to reach the status of effective aid and achieve its objectives. 
Conversely if there is a lack of community leadership in the USAID projects, it is less likely to 
achieve its objective or be evaluated as effective aid. The use of community leadership in the 
USAID projects would consist of the following:  transparent dissemination of USAID project 
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plans and information to all project stakeholders; and listening to the stakeholders’ concerns and 
interests prior to the implementation of the project, through the project, and definitely following 
the project. In practice this would consist of the project implementation team holding preliminary 
meetings with the stakeholders to discuss and finalize plans for the project. These meetings are 
important for USAID to work with the communities to find projects and plan the implementation 
with all stakeholders, and lastly to collect baseline data. This would require energy intensive 
preliminary research and data collection. Following the meetings of community leaders and 
communities, the data should be used to work to come to a consensus of the donor and recipient 
countries to implement a project that is most beneficial and needed in the community. When this 
variable is included in the project there is direct involvement of local population in the entire 
project. The independent variable of community leadership in the USAID agricultural projects in 
rural Zambia allows for more understanding and community engagement, catalyzing community 
investment, and creating the opportunity for more effective aid. 
 
Long-Term Sufficient Funding 
 
In order for the USAID agriculture projects to be effective, they must be sustainable beyond the 
completion of the project contracts.  Sustainability can be accomplished by incorporating 
domestic NGOs, which provide training and capital funding if necessary. Furthermore, the goal 
is for all projects to become autonomous through economic independence. Therefore, when 
USAID must disconnect the project still continues to thrive.  This study is stating that when the 
independent variable long-term sufficient funding is present, the USAID projects are more likely 
to reach status of effective aid, achieving its objectives.  Conversely, if there is a lack of funding 
to effectively implement the projects or the project stagnates, they are less likely to achieve the 
objectives or be evaluated as effective aid. 
 
In order for USAID is to meet this goal, there must be enough capital funding provided by the 
original project donors, and there must also be long-term sufficient funding to continue the 
project. Long-term funding from domestic NGOs is not intended for the project’s foundation but 
should instead fund mechanical and technical training, repairs and emergency expenses. 
Consequently, this funding provides project security, autonomy and sustainability.  This 
independent variable is contingent upon USAID’s success in catalyzing community engagement; 
and involving domestic NGOs to assist when necessary. 
 
Process Engages Community Though Capacity Building  
 
In order to measure the effectiveness of the Zambian USAID agricultural projects, this study 
examines community engagement relating to planning, implementing, and sustaining the project. 
In this study, when independent variable community capacity building is present, the USAID 
projects are more likely reach the status of effective aid, achieving its objectives. Community 
engagement requires transparent dissemination of USAID project plans; this includes providing 
information to all project stakeholders and listening to their suggestions regarding community 
implementation.  Also the project needs to use all local capacity available to invest in the project. 
Including this variable demonstrates direct involvement of local populations throughout the 
project. The presence of the independent variable, community engagement, demonstrates 
community investment and sustainability, thus creating the opportunity for more effective aid. 
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This study is using primary source documents from USAID:   “Zambia Agribusiness and 
Management Support Project, Evaluation Report 1995”and the “Land O’ Lakes Zambia Title II 
Development Assistance Program 2009.” Interviews in Washington, D.C. with a soil and water 
specialist at USAID, a source at The Center for Global Development, and with a food security 
specialist at ACDI-VOCA allowed for this study to ask leaders in the field about this research, 
and have a lens into the operations and difficulties of this arena. The resources used in this study 
provided historical context along with a current lens to view the reality of the effectiveness of 
USAID projects on the ground.  Through the work of actors in the arena and interviews context 
was given to the challenges of the USAID cases studies analyzed in the following. 
 
Case One: Zambia Agribusiness and Management Support Project  
 
Historical Context: When Zambia gained independence from colonial Great Britain in 1964 it 
was among the wealthiest nations in sub-Sahara Africa. It is rich in resources, and had been 
dependent on its copper mines to stimulate its vulnerable economy.  In the mid-1970s when 
copper prices fell and fuel prices rose, this copper dependence left the Zambian economy weak 
and struggling.  Following this changing economic situation the politics of Zambia transitioned 
to a multi-party democracy in 1991 providing hope for change. President Chiluba laid “the 
foundation for a market-based economy by introducing liberalization of marketing and trade, 
privatization of parastatals, modernization of public services delivery system and rehabilitation 
and development of infrastructure with the view to creating an enabling environment for private 
sector participation, initiatives in line with the fourth Structural Adjustment Program” (Norad, 
2008, p. 78). These changes were relatively successful.  They dramatically lowered inflation, but 
they contributed to higher food prices and the redistribution of rural poverty in Zambia (ibid). 

 
Although the political and economic reforms proposed by the International Finance Institutions 
and initiated by the new government did result in a more open society and an increase in civil 
society, they were ineffective in reducing poverty. “In 1996 an estimated 73 percent of the 
population lived on less than a dollar a day” (ibid) There was a steady decrease of the Human 
Development Index (HDI) in Zambia during the 1991-1996 rise of poverty in Zambia. The 
majority in Zambia suffered from weak purchasing power and insufficient access to basic social 
services and necessities such as education, healthcare, food and clean water, and proper housing 
(Norad, 2008, p. 79). Zambia was then in a changing political and economic state with the 
influence of bilateral and multilateral development aid flowing into the country. 
In Zambia in the late 1980s, approximately 33 percent of children under the age of five were 
malnourished (Martella/USAID, 1995, p. 4). According to the USAID report Zambia 
Agribusiness and Management Support Project prepared by David R. Martella, in late 1980s the 
critical impasse to nutrition in Zambia was a lack of efficient nutrients in the Zambian food 
system. In 1995 Zambia was the second most urbanized country in sub-Sahara Africa, with over 
50 percent of the population living in an urban and sub-urban area (Martella/USAID, 1995, p. 
VII). This intense urban density in Zambia demanded vast amounts of food resources daily to 
fulfill caloric requirements from the rural Zambian regions struggling to meet these market 
demands. According to the Martella report, “the National Food and Nutrition Commission 
estimates that 48 percent of children’s deaths in hospitals [were] malnutrition related while 50 
percent of all hospital admissions [were] due to hunger-related diseases” (ibid). These poignant 
statistics are more devastating with the realization that Zambia had the potential to produce food 
to alleviate the hunger crises plaguing its population. According to the 1995 USAID report by 
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Martella, Zambia is in a unique resource and hunger dichotomy.  
 

Zambia is a unique African country said to have experienced food shortages while being well 
known for its abundant untapped natural resources. It is estimated that of the total land area (75.3 
million hectares), over 42 million are suitable for crop production, yet only 2.5 million hectares 
(6 percent) are currently under cultivation (Martella/USAID, 1995, p.3). In the late 1980s and 
early 1990s Zambia suffered from rampant malnutrition, which was disturbingly exacerbated by 
a capable, yet underdeveloped, Zambian agricultural sector. Exacerbating the conundrum of an 
underdeveloped agricultural sector, rapid urbanization, and rampant malnutrition, was the falling 
agricultural outputs, and increased urban Zambian demand. “Zambia’s maize production fell 
from 20 million metric tons to 10 million metric tons per year between 1988 and 1990, at a time 
when the national maize consumption per year was estimated to be approximately 14 million 
metric tons and rising” (ibid).  Therefore, a country potentially capable of producing enough 
food to combat malnutrition was importing an average of 148,000 metric tons of food per year to 
cover the domestic shortfall in the early 1990s (ibid).  In1988-1989 the Zambian government 
(GRZ) also attempted to address the influx of urbanization in Zambia by, “focusing on 
interventions that stimulate the motivation to remain in the rural areas through increasing 
demand for agricultural products at higher prices, new business/income-generating opportunities, 
and better nutrition” (Martella/USAID, 1995, p VII). In face of these facts that in 1988 Zambia 
experienced disturbing levels of malnutrition and underdevelopment in the agriculture sector, 
USAID cooperated with the Zambian government to implement the Zambia Agribusiness and 
Management Support Project (ZAMS) in July 1989.  
 
Summary:  In response to the devastating situation in Zambia in 1988, ZAMS was initiated in 
July of 1989 as an agricultural marketing project and was implemented from August 1988 until 
September 1995 with a budget of US$ 16,730,000. Marketing was all-inclusive and was to 
include essentially all activity from farm gate to the consumer. It was interested in increasing 
sustainable outcomes and livelihoods for rural Zambian farmers by securing adequate and quality 
inputs (Martella/USAID, 1995, p. 9). The project incorporated technical assistance and training 
with imports of new technology and machinery to rural Zambia to catalyze sustainable growth in 
the agricultural sector. Following the redesign, its main thrust was to secure sustainable contacts 
with domestic NGO/PVOs to continue to train and sustain the project until they reach autonomy. 
 
ZAMS early stages in 1989 were plagued with sky-rocketing inflation, devaluation of the 
kwacha, credit shortages, and a general unfavorable business environment (Martella/USAID, 
1995, p.10).  In August, 1990 USAID temporally suspended the implementation of the project 
and redesigned ZAMS to focus on achieving its original purpose while maintaining its main 
thrusts (ibid).  According to the 1995 USAID report by Martella, “While there was not a change 
in the goal and purpose of the project, the redesign focused interventions on the support of GRZ 
efforts to liberalize markets and encourage local investments in the small-scale processing and 
marketing of grains, practically maize and oil seeds” (Martella/USAID, 1995, p.10) . This shift 
in market liberalization was accompanied by a vital realization that the local NGOs must be the 
primary vehicle to implement sustainable projects in rural Zambia. This refocus following the 
redesign was interested in using local NGOs to provide sustainable connections for the projects 
following the end of the USAID contracts. This was an integral realization for the sustainability 
project contingent upon the local NGOs’ involvement and the capacity available to support and 
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sustain the project. 
 

ZAMS promoted using hammermills in rural provinces as a new agricultural input to 
dramatically increase the agricultural output to alleviate food shortage in the late 1980s. By using 
a hammermill on maize the product is milled into dry cornmeal, can be stored and used later by 
the rural population. This alternative dry storage solution minimized postharvest loss in storage. 
It increased local community involvement and local market access in maize agriculture by 
employing local hammermill operators where local farmers and villagers could come to produce, 
buy, and sell maize. ZAMS hammermill approach dramatically increased access to food for 
many rural Zambians by increasing the harvesting and storage efficiency and lowering the 
transportation costs.  Hammermills were purchased on credit by NGO’s facilitating the ZAMS 
project on the ground. The Small Industries Development Organization (SIDO) was a major 
actor in ZAMS in delivering the hammermills. Also Village Industry Service (VIS), which 
funded VITA (Volunteers in Technical Assistance), was a prime implementer in the hammermill 
project until its  poor management required USAID to terminate VIS activity in November 1992 
and VITA in July 1993 (Martella/USAID, VII). ZAMs project attempted to address poverty, 
hunger, and food insecurity in Zambia in the 1990s by implementing an agricultural project that 
was market focused. This market focus attempted to stimulate market activity from farm to 
consumer by increasing agricultural inputs for increased agricultural outputs resulting in 
increased income via market linkages and access and increased food security.  All these factors 
supported the alleviation of hunger, poverty, and malnutrition.  
 
Expected Outputs  
 
ZAMS delineated specific expected outputs to measure its accomplishments.  Four expected 
outputs are directly evaluated in regards to their effectiveness according to the USAID report. 
These are: 

 
 Increased access to food: Increased processing and marketing of maize and edible oil in 

rural areas using appropriate small scale technology; 
 Improved Transportation: Improved availability of tires, tubes, and spare parts for the 

transport system and input supplies provided on time and in desired quantities for use by 
small–scale farmers; 

 Increased employment and improved human resources contributing to market system 
improvements; 

 Improved ability of selected NGO’s to provide services to small-scale entrepreneurs. 
 
Theses outputs were expected from ZAMS implemented by USAID at completion point in 1995. 
According to Martella: “During the period between 1991 and 1994, there [was] a sharp increase 
in the number of new hammermilling enterprises established throughout Zambia. Thus, one can 
conclude that in the rural areas the processing and marketing of maize increased over the project 
implementation period” (Martella/USAID, 1995, p. 16).  The project may have had a minor 
critical impasse early on with a project reevaluation and redesign, followed by the termination of 
a major vehicle to catalyze local development, but ZAMS did meet two of its original goals. By 
using this study’s independent variables to analyze the project outputs and implementation 
strategies, the ZAMS effectiveness is put into perspective.  
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Analysis of ZAMS in Meeting Project Goals   
 

 Increased access to food: Increased processing and marketing of maize and edible oil in 
rural areas using appropriate small scale technology. 
 

The first expected output was an increase in the processing and marketing of maize and edible oil 
in rural areas using appropriate small-scale technology.  ZAMS expanded intermediate and final 
agro-processing capacity in rural areas to address food security and malnutrition. A general 
success during the original project implementation period (1991-1994) was a major increase in 
the number of new hammermilling operations throughout Zambia.  New hammermills operated 
efficiently during this time under ZAMS, and therefore, in the rural areas the processing and 
marketing of maize increased during the ZAMS project (Martella/USAID, 1995, p. 16). Both the 
number of operations and quantity of outputs from hammermills in rural areas increased 
(Martella/USAID, 1995, p. 17). This growth in the rural agricultural sector was a great success as 
it aided in alleviating food shortages and malnutrition in Zambia in the early 1990s. 

 
This increase in processing and use of small-scale technology was a fantastic opportunity for 
community stakeholders to engage and invest in the project during the ZAMS implementation 
period. This success was evident with the implementation of this study’s independent variable: 
process empowers community through ownership.  ZAMs definitely incorporated some 
community engagement and a degree of ownership during the implementation period; there was 
moderate community involvement and the project was successful at making a positive impact to 
alleviate hunger and poverty issues. The project was invested in building interest and attempted 
to create community engagement to catalyze an autonomous and sustainable project through 
connecting with local domestic NGOs and local leaders. However, with no local NGO to 
continue the support of this success following the pullout of USAID/Zambia, this success 
stagnated. There was a degree of this study’s criterion of community engagement and capacity 
building in the implementation of ZAMs food access outputs, but it was not sustainable. There 
was not enough data to evaluate this study’s criterion of community leadership. There were no 
major baseline figures or any amount of data or original interviews to see cooperation of 
USAID/Zambia with the rural community leaders in the project’s planning and implementation. 
In terms of long-term sustainable funding, this project outcome would greatly benefit from 
ZAMS hammermill projects becoming autonomous and sustainable.  However this independent 
variable was negatively affected by lack of connections with domestic NGOs for long-term 
security and sustainability. Growth was a great success for ZAMS, but only by incorporating a 
degree one of the independent variables of this study: community engagement, its sustainability 
was definitely at risk. 
 

 Improved transportation: Improved availability parts for the transport system and 
supplies provided on time for use by small–scale farmers. 
 

ZAMS Transport Procurement Activity was intended to increase the efficiency of the Zambian 
transportation system and specifically to aid rural farmers in transporting outputs to markets. The 
resources allocated for transportation did not benefit the small-scale rural agriculture sector. As 
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some resources were sold to non-agricultural companies, others were sold to prominent 
agriculture companies. Record keeping was flawed and lacked consistency so the project could 
not track where resources ended up (Martella/USAID, 1995, p. 17).  ZAMS did not meet its 
transportation goals as it was ineffective in providing input supplies on time and in the desired 
quantities for use by small scale farmers. They also tried through a bottom up approach to create 
market centers. According to Martella, “little was developed as a sustainable approach for 
providing inputs to small-scale farmers in a timely manner and in the quantities desired” to 
provide for increased agricultural outputs (Martella/USAID, 1995, p. 22). This output indicator 
was interconnected to the transportation project that also failed to meets its goal.  Therefore this 
may have been a project oversight in ZAMS capacity to address both the agricultural sector and 
the transportation sector with one project. 

 
The target population was not reached, and records were poor or did not exist so the evaluation 
could not identify how much of any one resource was allocated to any customer. Products were 
sold, but they were sold to anyone who could afford to pay, and therefore, this project did not 
reach its target population or goal of creating efficiency and access to markets for rural Zambian 
farmers. Furthermore, not one of the independent variables outlined in this study were 
implemented in ZAMS strategy. The project failed to use community leadership, sustainable 
funding, and community engagement in the implementation, and this output failed to succeed. 
 

 Increased employment and improved human resources contributing to market system 
improvements. 
 

ZAMs was very successful in archiving its expected output of improving human resources 
contributing to market system improvement and increased employment during its 
implementation period. ZAMS training component ensured that all hammermills had effectively 
trained operators and mechanics to operate and sustain them. Martella states, “The training 
component in the ZAMS project has met or exceeded the anticipated estimates included in the 
indicators for the output” (Martella/USAID, 1995, p. 22). All co-implementing agencies worked 
diligently to provide effective short-term training to enhance small-scale business management, 
industry development, and technical support activities. This was an attempt to retain leaders in 
the local project to continue the processing growth and to develop increasing market capabilities. 
Training was intended to provide sustainability following the ZAMS USAID/Zambia pull out. 
There were flaws in ZAMS training effectiveness and in reaching this goal. The great success 
and rapid expansion in the hammermill industry surpassed the capacity of most of ZAMS 
supporting agencies. ZAMS technical training was still bridging a pre-existing gap that existed 
before ZAMS.  However, there was room for improvement in to corporation and capacity 
building with the hammermill suppliers and the technical trainers of the ZAMS project. 

 
Overall, ZAMS met this goal successfully as it increased employment by adding 1,500 jobs in 
rural Zambia. These new jobs were in rural hammermill operation, in service industry, and the 
repair and manufacturing of parts (Martella/USAID, 1995, p. 22). These new jobs are fairly 
sustainable as long as the regional hammermill operations stay in operation and the agricultural 
sector continues to produce enough outputs to require the demand. The implementation strategy 
of ZAMs output incorporated community leadership in the hammermills implementation, 
operation, and training. This project did empower the community and promote community 
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engagement to a degree. It used two independent variables of this study, but long-term funding is 
in question as are the newly created jobs. These hammermill operations must stand on their own 
feet once USAID/Zambia leaves. However, the sustainability is questionable and therefore, 
although jobs were created while the project was implemented, the future of these jobs is just as 
uncertain as the future of the projects. 
 

 Improved ability of selected NGOs to provide services to small-scale entrepreneurs. 
 

The last expected output is the last disadvantage of the ZAMS project. The attempt to improve 
the ability of selected NGOs to provide services to small-scale entrepreneurs was ZAMS integral 
thrust and the crux that seemed to promote the success or failure of all other outputs. As 
explained above there were challenges with building the training capacity of domestic NGOs to 
carry out the training and education for the hammermill projects via ZAMS. Following the 
redesign, a refocused ZAMs main thrust was “the provision of technical assistance by NGO’s 
dealing directly with small-scale rural food processing and supporting small scale agribusiness 
enterprises” (Martella/USAID, 1995, p. 22).  This redesign in1991 visibly placed a larger 
emphasizes on NGO/PVO involvement as co-implementers in ZAMS.  In theory, the prime 
contractor - USAID - was to play a more supportive role in providing assistance in training, 
monitoring and evaluating, and disseminating information while the selected implementing 
NGO/PVOs were intended to be the face of ZAMS’s in the field. There was a major challenge to 
this new focus, as the NGO sector capable of handling the implementation of ZAMS was small 
and weak (Martella/USAID, 1995, p. VII). This impeded the speed of delivery as capacity 
building needed to take place with the NGOs before the project could start. 

  
While there was success with one NGO–SIDO, the other co-implementers failed to catalyze 
sustainable development opportunities. SIDO’s training program was very successful because 
those trained were already practicing the acquired skills by the time of evaluation 
(Martella/USAID, 1995, p. 24). Although SIDO did not reach the official quota of 1,200 trainees 
for ZAMS, the quality of their 469 far surpassed the failures of other NGOs. Other co-
implementers to ZAMS - VIS and VITA - contracts were terminated due to financial 
irregularities.  All the villages that VIS/VITA was responsible for lost their training and linkages 
for sustainable autonomy and connections for future assistance when USAID/ Zambia ended the 
project. This was a critical failure if ZAMS intended to provide rural communities with 
sustainable autonomous agricultural sectors. It was shortsighted and wrongheaded to remove the 
only local NGOs available in the area - VIS/VITA - from the project and not fill this void. By 
doing this, ZAMS removed any possibility of sustainability following the end of USAID’s 
support. USAID’s termination of the contracts with VIS/ VITA, removed the opportunity for 
both independent variables of long-term funding and community engagement, to be present in 
the implementation of ZAMS. ZAMS did not replace the need of the domestic NGOs 
(VIS/VITA) in the main thrust, and therefore were incapable of implementing the independent 
variables. As a result of the terminated contacts ZAMS did not implement the necessary strategy 
or secure the sustainable contacts needed to succeed in this output.    

 
The termination of VIS/ VITA was a major change and an impediment to the sustainability of 
ZAMS future.  As contextualized by Martella, “In effect, the termination of the VIS/VITA 
eliminated the ZAMS support to strengthen indigenous NGOs in the development of small-scale 



 

McNair Scholarly Review ~ The College of St. Scholastica Page 137 

agro-processing and marking activities which was the main thrust of the ZAMs redesign” 
(Martella/USAID, 1995, p. VIII). USAID/Zambia did not have an alternative NGO to replace the 
void of VIS/VITA as no viable local NGO/PVO existed. Therefore, in 1995 when ZAMS came 
to its conclusion and USAID terminated its contract, the supporting agency envisioned by the 
project designers to continue the development and success of ZAMs did not exist (ibid). This 
was an obvious mistake in providing effective and sustainable aid for long-term alternative 
livelihoods for rural Zambians. This output was the crux of ZAMS as it carried two of the 
outlined independent variables of this study and was interconnected to the long-term success or 
failure of other ZAMS outputs.  
 
In regard to this debacle of lack of capacity building, Martella articulates that, “Giving a friend 
or an institution a hammermill when the friend or the institution doesn’t have the ability and/or 
resources to operate the hammermill has not been healthy for the milling sector” 
(Martella/USAID, 1995, p. 26). This is a definite failure in ZAMS sustainable capacity building. 
Training did take place but USAID/ Zambia lost sight of the main thrust of the ZAMS project -  
to strengthen the domestic NGO/PVO capacity to enable these agencies to support long-term 
development of small-scale agro-processing enterprises (ibid). Not losing focus of ZAMS main 
thrust would have meant implementing two integral independent variables (long-term funding 
and community engagement and ownership) that could have greatly increased ZAMS  
effectiveness and sustainability. The most direct and startling example of this failure was stated 
as follows, “Thus, when the ZAMS hammermill activity comes to a close, and it must, no 
indigenous NGO/PVO remain in place to help sustain the people level impact” (ibid). While 
there were many successful outputs this failure to catalyze a sustainable future for the project is 
startling, and definitely reflects in ZAMS overall effectiveness and sustainability. 
 
Analysis of Study Independent Variables in ZAMS Implementation Strategies 
 
This is an analysis of effectiveness of the first project ZAMS (1995) based on the stated criteria 
of using local community leadership, having long-term funding and using the process of the 
project as an educational opportunity to promote community investment, and the DAC criteria of 
effective aid. Table 2.1 contextualizes this evaluation of ZAMS (1995).  
 
Table 2.1 Analysis of USAID project ZAMS to incorporate independent variables (1995)  

Project  Community Leadership  Long-Term Sufficient 
Funding  

Process Empowers 
Community Though 

Ownership  

USAID Zambia 
Agribusiness and 

Management Project  
(ZAMS)  

1995 

NO 
No baseline data exists or 
interviews pre-
implementation. Therefore, 
ZAMS did not incorporate 
community leadership and 
participation in the 
hammermill’s 
implementation and 
training to the standards of 
this study.  

NO 
After the contact is expired 
the funds are terminated 
and the community is left 
to operate project 
independently lacking 
domestic NGOs assistance. 

NO 
ZAMS used community 
participation, but low 
investment in capacity 
building, and ZAMS failed 
to empower domestic 
NGO’s to continue project 
following USAID pullout. 
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Analysis of ZAMS of project Impact in Achieving the Goal and Purpose linked to Independent 
Variables 
 
To provide for an analysis of the effectiveness of ZAMS following the above detailed 
explanation of the advantages and disadvantage of the ZAMS expected outputs this study  
summarize these outputs below. This section explains the project’s accomplishments by 
completion point. Lastly, the criteria of this study to analyze USAID projects ZAMS (1995) is 
unpacked. 

 
ZAMS successful project outputs:   

 Increased access to food: Increased processing and marking of maize and edible oil in 
rural areas using appropriate small scale technology; 

 Increased employment and improved human resources contributing to market system 
improvements. 

 
ZAMS unsuccessful project outputs:   

 Improved transportation: Improved availability of tires, tubes, and spare parts for the 
transport system and input supplies provided on time and in desired quantities for use by 
small–scale farmers; 

 Improved ability of selected NGOs to provide services to small-scale entrepreneurs. 
 
Project outputs divide naturally into (1) supporting capacity building in agriculture and (2) in 
transportation being unsuccessful. The outputs supporting increased agricultural outcomes to 
combat hunger and malnutrition were successful, but non-sustainable. This again relates to 
USAID/ZAMS being wrongheaded and losing focus in regards to its main thrust of building a 
sustainable future via local NGOs. ZAMS increased agricultural outputs during implementation, 
however, post-project the success rate of the projects declined. The lack of training, connections 
to capital, and agricultural inputs led to a stalling of ZAMS success. This divide of success 
relates to the lack of capacity and the data gap in the project implementation and evaluation of 
the ZAMS transportation project. Furthermore, the failure of ZAMS to not meet its goals seems 
to be strongly correlated to not fully implementing the independent variables of this study. These 
outputs can be directly linked into the following assessment of the project’s impact in achieving 
the goal and purpose. 

 
ZAMS was completely effective in reaching its goal of nutritional improvements in areas where 
food-processing activities were supported. Therefore the introduction of the hammermills via 
ZAMS in the rural areas of Eastern, Southern, and Laupula provinces had benefited the rural 
households immensely. “The standard of living of most rural households in these areas had 
improved vis-à-vis consumption patterns of maize meal consumed. Measured in terms of 
nutritional benefits, the impact of hammermills in the rural areas [was] significant in improving 
the wellbeing of the population” (Martella/USAID, 1995, p. 30). More maize was produced, 
therefore, more maize was processed into maize meal, and more people ate three meals a day. 
This is an enormous change in nutrition for rural Zambians.  
 
This successful change in agricultural improvements also allowed farmers to invest in other 
crops such sorghum, millet, cassava, sweet potatoes, sunflowers, dried beans, and groundnuts 
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(Martella/USAID, 1995, p. 27). Therefore, the improvements in the food security in Zambia in 
the 1990s came not only from the increased quantity and quality of maize meal, via ZAMS, but 
also from the production of other crops (ibid). This was a great success for ZAMS, Zambia, and 
human development. By increasing the agricultural inputs, ZAMs was capable of increasing the 
agricultural outputs, and therefore, increasing the availability of maize meal, and most 
importantly, decreasing the degree of malnutrition and hunger. The temporary success of ZAMS 
is beneficial for the local population during the project implementation. But, if ZAMS would 
have implemented this study’s independent variables to the full capacity, ZAMS could have been 
a sustainable project with a future of possibly significantly reducing food insecurity, and 
drastically decreasing malnutrition throughout the project and into the future. 

 
ZAMS was also immensely effective in increasing the economic benefits of rural processing 
from the viewpoint of the consumer. As reported by Martella:  “The costs spent on obtaining 
maize meal have been reduced with the establishment of hammermills in rural areas…” 
(Martella/USAID, 1995, p.30). This was an improvement for rural Zambians as the farmers had 
access to a market and the consumers received a fair priced good not inflated by transportation 
costs or corporate exploitation. With local maize production and processing, the poor 
infrastructure and poor transportation challenges in rural Zambia were mitigated. Overall ZAMS 
was a success as there were fewer shortages of maize in the 1990s. Therefore hunger and 
malnutrition decreased. Finally, with the establishment of local hammermilling sites in the rural 
provinces of Zambia, there were general improvements in the economic and social wellbeing of 
many rural households, conserving time for women, lowering costs of maize meal, and reducing 
the distance to milling centers to obtain maize meal (Martella/USAID, 1995, p. 31).   
 
ZAMS successfully addressed the immediate malnutrition and hunger needs in the early 1990s. 
By producing more maize and processing more maize meal it became possible to alleviate the 
symptoms of underdevelopment. However, ZAMS alleviated symptoms, which catalyzes aid 
dependence.  However, by not facilitating domestic NGOs to continue the success of the projects 
or to amend the projects failures, ZAMS did not implement strategies to produce community 
engagement and long-term funding that would address the systemic structural challenges that 
must be overcome in order to provide for a sustainable future for the rural farmer. 
 
As a post-project evaluation it is easy to place blame for ZAMS failures on the shortsightedness, 
and wrongheadedness of USAID in not filling the gaping hole left by terminating the VIS/VITS 
contract. Conversely, it is essential to commend ZAMS for the impacts of achieving the project 
goal and propose of nutritional improvements in areas where food processing activities were 
supported. Furthermore, as explained above, the project was successful in increasing the 
economic benefits of rural processing from the viewpoint of the consumer. It was summarized as 
follows:  ZAMS introduction of hammermills in rural Zambia reduced the amount spent on 
maize meal per household. However, the decreased expenditures do not imply reduced 
consumption, as many households in rural Zambia -via ZAMS- had experienced both an increase 
in the number of meals consumed per day and an increase in the amount of maize meal 
consumed at each meal (Martella/USAID, 1995, p. 34). In the end, according Martella,  
“… measured by the improved nutritional status and wellbeing of the rural population, ZAMS 
attained sufficient impact toward achieving the project’s goal and purpose” (ibid). ZAMS was a 
well-intended well-organized project executed fairly poorly in regards to sustainable impact. As 
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contextualized in Table 2.1 and now below in Table 2.2 ZAMS did have some success in regards 
to its aims and goals and did make a positive impact in Zambia. However, this impact is negated 
because ZAMS did not include or implement any of the independent variables delineated in this 
study. Therefore, ZAMS did not achieve effective aid and was not a sustainable project. 
 
Table 2.2 Analysis of Study Dependent Variables against ZAMS (1995)  

Project  Meets DAC Evaluation of 
Effectiveness  

(Low, Med, High) 

Rate of ZAMS in Achieving Goal 
and Purpose 

(Low, Med, High) 

USAID Zambia  
Agribusiness and 

Management Project 
(ZAMS)  

1995  

• Relevance: High 
• Effectiveness: Med 
• Efficiency: Med 
• Impact: High 
• Sustainability: Low 

 
DAC criteria for the effectiveness of 
ZAMS: Med 

• Food Security: Med 
• Increased Employment: High 
• Transportation: Low 
• NGO capacity building and 

partnerships:  Low 
 
ZAMS over all rating: Low-Med 

 
This evaluation concurs that ZAMS did a sufficient job in achieving the project’s goal and 
purpose during implementation, but did not implement a sustainable project. These achievements 
only alleviate the symptoms, but did not provide a sustainable future for the majority of farmers 
in rural Zambia by not implementing the strategies of community leadership, long-term funding, 
and community engagement that produces ownership and capacity building. 
 
Summary  
 
It is indisputable that ZAMS had a dramatic and positive impact in achieving the project goal and 
propose of nutritional improvements in areas where food processing activities were supported. 
The project was successful in increasing the economic benefits of rural processing from the 
viewpoint of the consumer. These success stories helped provide an increase in agricultural 
outputs and access to nutritious food for more rural Zambians reducing malnutrition and hunger 
during ZAMS implementation. However, ZAMS still only addressed the symptoms of poverty 
and hunger in rural Zambia as the project did not provide a sustainable autonomous community 
hammermill project not dependent on a foreign donor.  
 
The hypothesis of this study - that if USAID projects do not incorporate local community 
leadership, have long-term funding and use the process of the project as an educational 
opportunity to promote community investment  - the projects are less likely to achieve the  
objectives and effectiveness is undermined was supported in Case One.  Case One - ZAMS - did 
not incorporate community leadership, long-term funding, and did not use the process of the 
project for capacity building, and therefore, the project did not sustain the impacts past contract 
completion point, did not have community engagement to full capacity, and was not able to 
achieve all of it aims and goals. Though the project’s outcomes were mixed there was still some 
success to ZAMS.  There is hope that ZAMs model of inputs of low-tech small-scale agricultural 
solutions to increase outputs, but it is essential to complete the project with not only community 
ownership and investment in the project with the capacity to operate and sustain the project, but 
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also a local NGO/PVO partnership for a support in the future. ZAMS may not have met all the 
evaluation requirements, but it did catalyze positive developments in many communities, and did 
alleviate some food security issues in the early 1990s. 
 
Case Two: USAID Zambia Land O’ lakes Zambia Title II Development Assistance 
Program 2009 
 
Following the completion of ZAMS, Zambia endured continued pain in attempting to catalyze 
development. However, from the time of ZAMS to the time of this new USAID project 
implemented in 2004 there were a number of major shifts in focus of both the Zambian 
government and the USAID implementation style which is evident in the outline of this project.  

 
Zambia has been seen domestically and internationally as having great potential and large 
amount of fallow resources, that if used would be a great opportunity in catalyzing development 
in Zambian agriculture (Swanson, 2009, p. 17). According to the 2009 USAID “Final Evaluation 
of Land O’ Lakes Zambia Title II Development Assistance Program,” specifically Zambia has 
been seen as having a strong potential for an expanded dairy industry (ibid). However, with the 
dairy industry being controlled by the state from 1964 - 1983 and ending in failure, this left a 
destabilized, disorganized, and undeveloped dairy agricultural sector in the early 1980s (ibid). 
Government-run dairy farms failed to catalyze sustainable development as the overall 
involvement of the Zambian government in the production and marketing of milk only worsened 
the situation (ibid). Following the financial collapse of the Zambian Dairy Produce Board in the 
early 1990s, the Zambian agricultural sector started to shift towards privatization (ibid).  

 
With this shift to privatization, Parmalat, an international dairy industry in Italy, entered the 
stage in Zambia. With private actors in Zambia working with farmers there existed the 
foundations of organization, marketing, and interest in infrastructure invested back into the 
Zambian dairy industry. This was a major change for these Zambian farmers as the main focus of 
the Zambian government (GOZ) since 1991 was not on livestock production, but food security 
though maize and immense subsidy programs (Swanson, 2009, p. 17).  Furthermore, the focus of 
the GOZ was not on dairy at all, but the GOZ and many NGOs worked with large scale farmers 
in their food security efforts. Also the private sector active in dairy in Zambia was not even 
considering small holder farms as a legitimate source of milk production (Swanson, 2009,  
p. 180).  The main reasons small holder farms were not considered for dairy production in the 
1990s were low population density increasing transportation challenges, and lack of appropriate 
technology to transport and store milk for market. However, soon what had been said by many 
about the potential of the Zambian dairy industry being the fundamental building block of 
generating incomes and employment, while also reducing, poverty, hunger, and malnutrition 
became a focus of the GOZ, NGOs and USAID. 

  
In 2008 the late President of Zambia Levi Mwanawasa said, “Smallholder dairy farming has high 
potential for improving food security, nutrition, and income among the continent’s rural poor” 
(Swanson, 2009, p. 18). This statement reiterated what many had been saying for years, however 
this was a major shift in the focus, delivery, and modality, of the GOZ and USAID in working 
with Zambian agriculture to catalyze development and alleviate malnutrition and hunger, while 
also increasing employment. In regards to these facts and the fact that Zambia in 2004 was still 
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experiencing disturbing levels of malnutrition, and underdevelopment in the agriculture sector, 
USAID cooperated with the Zambian government to implement the Land O’ Lakes Zambia Title 
II Development Assistance Program (LOL/DAP) initiated in March 2004. This was in 
recognition of the large numbers of resources and the potential of the Zambian dairy industry, 
along with the new push of local leaders to use the resources and capacity of smallholder farmers 
to address development challenges, the new USAID LOL/DAP was introduced as a dairy project 
to increase employment and incomes, and to reduce poverty, hunger, and malnutrition. 
 
Summary of LOL/DAP 
 
In response to the continued devastating situation in Zambia in 2004, LOL/DAP was 
implemented in March 2004 as a smallholder dairy farmer project to create market linkages to 
the private sector and reduce food insecurity among vulnerable populations. LOL/DAP had a 
budget of US$ 12,566,000 and focused on smallholder dairy farmers and increasing the quality 
and quantity of milk outputs. The project also attempted to establish linkages to the private sector 
to stabilize sustainable market access to provide for sustainable livelihoods and food security to 
rural populations in Zambia. This project had a market-driven business approach carried out by 
LOL. This new approach differed from any US projects implemented in Zambia before, as this 
was strongly focused on establishing linkages to the private sector to increase the stability and 
incomes of the Zambian dairy industry along with smallholder farmers (Swanson, 2009, p. 16). 
 
The LOL/DAP project goal was to reduce food insecurity among vulnerable populations in 
Zambia. This project incorporated 2,732 smallholder farm households as direct beneficiaries of 
the assistance (Swanson, 2009, p. 16). One main thrusts of this project was to link the small 
farmers with the private sector dairy transporters and processors in order to open up alternative 
sources of income for Zambian smallholder farmers (ibid). This was the first ever partnership of 
USAID/ Food for Peace (FFP) with the non-NGO Land O’ Lakes. Therefore this was a new 
USAID/FFP focus and modality; however this was a tested and successful model of LOL 
development assistance implementation strategies.  Land O’ Lakes partnered with Heifer 
International, Zambia Dairy Processors’ Association, Golden Valley Agricultural Research 
Trust, Ministry of Agriculture and Cooperatives, and the Zambia Agricultural Commodity 
Agency as co-implementers and technical trainers to help create necessary linkages to the 
smallholder farmers to markets in Zambia (Land O’ Lakes, 2009). As this was a USAID/ FFP 
Title II Food for Peace Project resources were required to be focused on addressing the food 
insecurity of ‘ vulnerable households” (Swanson, 2009, p. 23). In order to address this situation 
LOL developed a Food Security Continuum from food insecure to extremely food insecure 
where the last status falls below the food security threshold (ibid).  This required data collection 
and research and development to assess where the best targeting of this project would be to 
address food insecure households and prevent them from falling over the food security threshold 
of extreme food insecurity (ibid). 
 
According to Swanson (2000) on LOL/ DAP, this strategy was consciously concerned with 
community stakeholders and community engagement. In the report Swanson states: “ This LOL 
dairy project is embedded in a Zambian context that is very complex - from the nuances of some 
72 traditional ethnic groups and languages with and without experience with livestock, to local, 
regional and national level power politics,” to organize rural  groups and cooperatives in Zambia 
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(Swanson, 2009, p. 16). This project was entrenched in Zambian culture and used community 
leadership and engagement to implement a dairy entrepreneur project in rural communities. This 
was a new focus for a USAID/FFP project to be implemented through Land O’ Lakes 
International Development. With a new modality utilizing local capacity, and investing in 
community leadership and engagement, this LOL/DAP is looking to again link these small scale 
farmers to markets and increasing food security.  

 
LOL/DAP focuses on rural smallholder farmers who are or could be organized into producer 
groups.  These groups were then provided technical support in the form of training in dairy 
development, stocking and cross-breeding of livestock, formation of producer groups, and 
establishment of milk collection centers where the rural communities can pool the daily milk 
output in a safe location and increase their profits. Support from LOL/DAP enabled them to 
increase the output per cow and to effectively market raw milk. Moreover, technical assistance 
was also provided to small- and medium-sized dairy processors through the introduction of 
quality assurance systems and new product development technologies (Land O’ Lakes, 2009). 
These strategies were intended to increase the quality of dairy cattle available to rural farmers, 
and therefore, increase the quality and quantity of milk produced by these rural farmers. When 
the farmers could produce a larger quantity of quality milk and deliver it to a regional collection 
center, then a private dairy transporter and processor like Parmalat would take advantage of this 
opportunity and purchase milk from these rural farmers. 

  
The plan as contextualized by LOL/DAP is using the work of Heifer International, which held 
the capacity to deliver the livestock to the smallholder farmers, but did not have the capacity to 
incorporate the technical training and market linkages for project sustainability (Swanson, 2009, 
p. 18). Therefore, LOL/DAP used the work of Heifer International and then added to it by adding 
capacity building, technical training, and increased market linkages to support the 
entrepreneurial adventures of the recipient famers. The smallholder households that were the 
recipients in LOL/DAP were interested and understood the potential of becoming a small dairy 
business. The farms all began with one cow, but all the participants were thoroughly interested in 
expanding to two or more cows to increase profits. Using their own entrepreneurial drive these 
farmers not only worked with LOL/DAP selling milk to the Milk Collection Centers (MCC), but 
they also sold it to neighbors and consumers (Swanson, 2009, p. 27). This design was built off 
the capacity of rural Zambian communities to use their skills and capacity to sustain and possibly 
increase the size of their farms when ready. 
 
This project implemented by Land O’Lakes carries a much different character than previous 
USAID/ FFP projects addressing food security to vulnerable households. This program offered 
no free food aid, but instead was attempting to promote sustainable smallholder dairy farms and 
operations. Moreover, by providing public/private partnership opportunities LOL/DAP was 
using the MCC as an opportunity for small holder farmers to collect their higher quality and 
quantity milk and sell the product to a dairy transporter and processor for increased profits. 
These small holder farmers’ cooperatives provided social capital to provide a quality product to 
the MCC. Moreover, with the Heifer International in-calf heifer pass on scheme there was 
community accountability and support to succeed. Through this community investment of the  
in-calf heifers pass on, MCCs, public private partnerships, and access to technical training and 
assistance LOL/DAP was providing for a sustainable growth project that should become 
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antonymous following the five year USAID/FFP contract. This USAID project implemented in 
2004 through FFP and contracted to Land O’Lakes International Development used quality 
inputs in livestock agriculture to produce higher quality and quantity outputs of milk from the 
smallholders to produce higher quality milk to be collected at the MCCs and sold to a dairy 
industry partner. This is used to increase employment and incomes of smallholder farmers, and 
to diversify their options at the market and at home for quality nutrition, therefore helping to 
combat poverty, hunger, and malnutrition. 
 
LOL/DAP Project Aim and Goals 
 
The aim of the LOL/DAP contacted by Food for Peace in Zambia was to reduce food insecurity 
among vulnerable populations. To achieve this FFP contacted LOL to implement a Title II, PL-
480 Development Assistance Program to increase the productivity of smallholder dairy farmers 
and to improve the productivity of the dairy industry in Zambia (Swanson, 2009, p. 22). 
LOL/DAP’s aim was to improve the dairy marketing system through technical assistance, 
training with new livestock, increased quality and quantity commodities, and increased market 
linkages to selected dairy transporters and processors in Zambia. To achieve the LOL/DAP aim 
the project goal was to increase Zambia’s dairy production, rural incomes, and nutritional status 
through improvements in the dairy production and marketing system. LOL/DAP was a market- 
focused technical assistance project, catalyzed by underdevelopment and rampant malnutrition 
that has impeded development in Zambia for decades. In response to the agricultural sector in 
Zambia not utilizing its full potential or its capacity or receiving attention from GOZ, to 
LOL/DAP attempted to promote both full production and capacity of the dairy sector to increase 
employment and alleviate food insecurity and malnutrition in Zambia.  
Expected Outputs of LOL/DAP  
 
LOL/DAP at the outset of the project in 2004 had a hypothesis that this project would achieve its 
goals as follows, “ household food security  be reduced among vulnerable populations in Zambia 
through increased incomes generated from the sale of milk and other dairy related products. This 
income would enable better access to food which would in term reduce food insecurity…” 
(Swanson, 2009, p. 19).   This development assistance program was well focused and carried 
with it an impressive amount of baseline data. As described above this project was entrenched in 
the Zambian context, and therefore looking to work with the rural Zambian farmer stakeholders 
to implement a sustainable project that increases employment, and reduces poverty, hunger, and 
malnutrition through improving the dairy industry.  
 
LOL/DAP delineated three main goals: 

 Improve the genetic quality of dairy cattle owned by smallholder farmers, thereby 
increasing their milk output; 

 Increase the quantity and quality of raw milk supplied by smallholder producers to milk 
processors thereby increasing the incomes of these producers; 

 Provide market linkages. 
 
This project has an integrated set of aims and goals to achieve its main thrust of alleviating 
poverty, hunger, and malnutrition through improving the dairy industry and its linkages to rural 
smallholder farmers. As this project is funded by USAID/ FFP there is a strong thrust in the 



 

McNair Scholarly Review ~ The College of St. Scholastica Page 145 

hypothesis to reduce food insecurity among vulnerable populations. The implementation was 
completely different from many older FFP projects. The new model offer in LOL/DAP was 
looking to address a larger insecurity and provide a sustainable solution compared to addressing 
the symptoms with food aid. This project had impeccable evaluations and is data packed; 
furthermore it was using a new model of delivery to try to increase the impacts of effective aid.  
This study is interested in seeing how LOL/DAP stands up to the analysis criteria of this study 
and meeting its own stated goals. 
 
Analysis of LOL/DAP in Meeting Goals  
 
LOL/DAP preformed preliminary interviews and data collection studies to establish an effective 
targeting campaign for DAP beneficiaries. This targeting of beneficiaries was facilitated on three 
levels to address the most effective small scale farmers with the potential to benefit the most and 
to improve their situation. LOL/DAP looked at the geographic capacity of small scale farmers. 
Therefore, looking at the location of a farm and checking the realistic feasibility of success of 
this farm to gain access to a market relative to its location. LOL/DAP looked at the rainfall, 
infrastructure, and location of a farm before even contacting the farms to not raise exceptions and 
then not fulfill this obligation. LOL/DAP preliminarily checked the geographically selected areas 
for existing groups or dairy cooperatives, or where there was high potential for cooperation and 
the possibility to form groups. This community capacity was essential in forming dairy 
cooperatives, establishing MCCs, and in the community operations of the in-calf heifer pass on 
scheme.  
 
LOL/DAP also targeted the capacity of specific households to fulfill the FFP criteria of 
vulnerable households, and to ensure the feasibility and sustainability of LOL/DAP projects. 
Selected households fulfilled the FFP vulnerable household criteria, were active participants in 
DAP, and were in a realistic geographically feasible location for market linkages (Swanson, 
2009, p. 25). This initial research and data collection provided for a much focused 
implementation of LOL/DAP to catalyze development and work with vulnerable households, but 
also households with high potential to succeed in this project. With this preliminary research 
LOL/DAP implemented three focused and well designed project goals analyzed below. 
Improved Genetic Quality of Dairy Cattle 
 
LOL/DAP focused on improving the genetic quality of dairy cattle owned by smallholder 
farmers, thereby increasing their milk output. This increase in milk output result in increased 
incomes, employment, and reduced malnutrition and hunger (Swanson, 2009, p. 19). Moreover, 
it provided for options for the smallholder farmers to diversify their nutritional intake. By 
keeping some agricultural outputs for household use and buying others these successful 
smallholder farms had access to an increased quantity and quality of diversified food.   
LOL/DAP pursued achieving this goal through distribution of improved in-calf dairy animals. 
Also the project designed a very effective pass-on scheme where each recipient of an LOL/DAP 
calf passes on the first female animal to another beneficiary household (ibid). This increased 
community accountability and investment in LOL/DAP supported local leadership and 
community engagement.  
LOL/DAP provided artificial insemination services to improve and maintain the genetic quality 
of the dairy animals. The design to meet this goal was extremely successful with its partner 
Heifer International. While many recipients of the in-calf heifers had never been active in the 
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dairy industry prior to LOL/DAP following the precise selection of LOL/DAP participants and 
LOL/DAP efficient training the new farmers were successful (Swanson, 2009, p. 30).  LOL/DAP 
placed 741 dairy cows in rural Zambian farmers control (Swanson, 2009, p. 31). All of these 
cows experienced good feeding regimes and management as LOL adequately prepared and 
trained the recipient farmers in management care. LOL/DAP implementation was cognitive and 
flexible to see when Jersey cows adapted faster and better, matured more quickly, and required 
less food than Friesian cows; LOL/DAP made a critical shift in focus to use and supply all 
Brown Jersey cows in this project (ibid). 
 
Through the preliminary work and use of community leadership in groups and cooperatives 
LOL/DAP was very successful in achieving its goal of improving the genetic quality of dairy 
cattle owned by smallholder farmers, and thereby increasing their milk output. The 
implementation strategy used to achieve this goal of LOL/DAP successfully incorporated all 
three criteria of this case study:  a strong use of community leadership before and during the 
project implementation; sufficient funding and input provided about the delivery of healthy cows 
along with the required technical training to the farmers; and the use of community engagement 
to promote capacity building leading the community to invest in the project and take ownership, 
through the use of the community social capitol of the in-calf heifer pass-on scheme.  LOL/DAP 
used community engagement and required that at least 30% of the cows distributed went to 
females active in the project.  This criterion was met and was a great asset to the success of the 
project (Swanson, 2009, p. 31). Through the diligent preliminary work of LOL/DAP in targeting 
and selecting the recipients in this project and holding high standards  and  implementing all 
three criteria of this study,  LOL/DAP undoubtedly succeeded improving the genetic quality of 
dairy cattle owned by smallholder farmers, thereby increasing their milk outputs (Swanson, 
2009, p. 89). 
 
Increased Quantity and Quality of Raw Milk 
 
LOL/DAP focused on achieving an increased quality and quantity of raw milk supplied by 
smallholder producers to milk processors, thereby increasing the income of these producers. By 
achieving the above goal of higher quality cattle, it is an interconnected goal of producing a 
higher quality and quantity of milk with the LOL/DAP project. This goal allows the smallholder 
farmers to be a substantial supplier of input in the Zambian dairy industry when before they were 
not even considered a viable source of dairy in the industry. By providing a clean, safe, and 
quality product, the private dairy transporters and processors purchased milk from the 
smallholder farmers creating a win-win project. 
  
LOL/DAP achieved this second goal by providing adequate technical assistance to the project 
participants in animal nutrition and health, pasture establishment and management, and high milk 
quality assurance (Swanson, 2009, p. 19).  As described by Swanson, “ In order to reinforce local 
capacity to learn and transmit technical messages provided by LOL project extension workers, 
technical leaders, and others, LOL encouraged each cooperative or MCC group to indentify local 
volunteers to be the point persons within their communities for dairy development” (Swanson, 
2009, p. 60).  Through regular weekly meetings and high dissemination of technical, practical, 
and appropriate information to stakeholders this project was extremely successful in providing 
the needed training to improve the quality of milk put out by the smallholder farmers.  The 
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training did an impressive job of incorporating a focus of at lest 30% women in the delivery of 
cows and training in LOL/DAP. This inclusiveness and intentional integration of women was 
integral to the success of LOL/DAP. This exponentially increased the community engagement 
and sustainability of the project which helped meet the three criteria of this study, and more 
importantly makes for sustainable effective aid that can be modeled in the future.  As stated by 
Dr. Swanson in the 2009 evaluation repot, “The bottom line, however is that LOL has clearly 
demonstrated that smallholder dairy can dramatically increase household incomes through milk 
production, and volumes can be increased through better management” (Swanson, 2009, p. 87).  
LOL/DAP met this goal and used an impressive new vehicle that should be used to model 
effective community assistance and engagement in the future. 
 
Provision of Market Linkages 
 
The last goal of LOL/DAP is to provide market linkages to the smallholder rural farmers in 
Zambia.  This is a strong and well-designed part of what LOL does internationally. This goal was 
to provide market access to dairy transporters and processors to the once completely 
delegitimized smallholder farmers. By promoting the sale of collected milk from stallholder 
farmers in rural Zambia, a private partner could come into the MCC and purchase the milk at fair 
market value and pay the famers a living wage. This completes a linkage for access to a needed 
product for the dairy industry and access to employment and increased income for the rural 
farmer. LOL/DAP created this linkage by forming farmer associations and cooperatives. 
LOL/DAP established and supported milk collection centers (MCCs) where beneficiaries sold 
and bulk their milk. Lastly, LOL/DAP worked to catalyze market integration services through 
the facilitation of linkages to dairy processors (Swanson, 2009, p. 19).  
 
LOL/DAP used its original preliminary baseline data and deep knowledge of the dairy industry 
and approached this DAP with a strong business model to catalyze a healthy, sustainable, and 
growing public/private partnership with the dairy industry and the smallholder farms. The farm 
gate price increased dramatically over the life of the DAP by over 30%, and the input from rural 
Zambian farmers into the national dairy industry went from essentially zero to around 15% 
(Swanson, 2009, p. 47). This major increase established a major linkage of sustainable market 
access for rural farmers to the national dairy industry. This is an enormous benefit to Zambian 
rural economy and to smallholder vulnerable households specifically (ibid). With the work of 
LOL/DAP targeting viable beneficiaries of the project inputs, this project completely changed 
the role and importance of the rural Zambian smallholder farmer in the national dairy industry.  
Before the implementation of LOL/DAP the  input of smallholder farmers into the dairy industry 
was essentially zero, and by the end of the project Parmalat, ZAMMILK, and Surprise Dairy 
have been active in paying and collecting milk at the LOL/DAP established MCCs for the 
smallholder farmers. LOL/DAP used market linkages and a business model to provide long-term 
funding and sustainability to the project. The public private/partnership was an integral linkage 
for the sustainable development in this project. It provided community, accountability, and 
cooperation to always have a product to sell to the dairy industry, and it was providing 
employment and increased incomes to the communities. This was a great unexpected approach to 
succeeding in the goal of LOL/DAP, and in meeting the criteria of this study of community 
engagement, and long-term funding. LOL/DAP definitely used its resources, capacity, and 
knowledge to implement a well-designed and effective aid model to create this linkage and a 
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new opportunity for all the beneficiaries in rural Zambia. 
 
Analysis of Study Independent Variables in LOL/DAP Implementation Strategies 
 
This is an analysis of effectiveness of LOL/DAP (2009) based on the criteria of using local 
community leadership, having long-term funding, and using the process of the project as an 
educational opportunity to promote community investment, and the DAC criteria of effective aid. 
Table 3.1 contextualizes this evaluation of LOL/DAP (2009). 
 
Table 3.1 Analysis of USAID LOL/DAP (2009) to incorporate independent variables  

Project  Community 
Leadership  

Long-Term 
Sufficient 
Funding  

Process 
Empowers 

Community 
Though 

Ownership  

Meets DAC 
Evaluation of 
Effectiveness  

(Low, Med, High) 

Rate of 
LOL/DAP in 

Achieving 
Goal and 
Purpose 

(Low, Med, 
High) 

USAID/FFP 
Land O’ 

Lakes 
Zambia 

Title II DAP 
(LOL/DAP) 

2009  

Yes 
LOL/DAP 
performed 
intense, in-depth 
preliminary 
research to target 
viable recipients; 
they worked with 
local leadership 
and communities 
to design and 
implement the 
DAP.  

Yes 
LOL/DAP had 
sufficient 
funding; it 
completed its 
main goal of 
creating 
market 
linkages for 
long-term 
sustainable 
incomes. 

Yes 
LOL/DAP used 
immense 
community 
engagement with 
the in-calf heifer 
pass on scheme 
and used local 
leaders as 
teachers, and the 
MCCs provided 
for community 
accountability 
and investment. 

 
Relevance: High 
Effectiveness: High 
Efficiency: Med 
Impact: High 
Sustainability: High 
 
In regard to the 
DAC criterion for 
the effectiveness of 
LOL/DAP: High 

 
Improved 
dairy cattle: 
High 
 
Increased 
quality and 
quantity of 
dairy: High 
 
Market 
Linkages: 
High 
 

 
Analysis of LOL/DAP Impact in Achieving the Goal and Purpose Linked to Independent 
Variables 
 
The use of this study’s criteria of using local community leadership, having long-term funding, 
and using the process of the project as an educational opportunity to promote community 
investment permeated LOL/DAP. LOL/DAP had an immense impact by achieving its goal and 
purpose though the vehicles of implementation (this study’s independent variables). Through the 
implementation of the independent variables of this study the depth of impact, the efficiency, and 
the sustainability of LOL/DAP was infinitely improved to provide for a successful project that 
could be used as a model in the future for more USAID/FFP projects using outside contracted 
implementers. 

 
 

Through the work of LOL/DAP and the preliminary data and research there was an increase in 
local community leadership. LOL was conscious of Zambian languages, regional differences, 
geography, hydrological variability, infrastructure, and local voices. When the targeting of 
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beneficiaries began LOL/DAP knew where it could be successful and where it would be 
practically impossible to achieve its goals. The use of local leadership and communication 
allowed for success of LOL/DAP with substantial benefits for the smallholder farmers that have 
increased employment and incomes, food security, and market access though LOL/DAP. 

 
LOL/DAP provided substantial changes in the legitimacy of smallholder farmers in the dairy 
industry. LOL/DAP increased the legitimacy of the smallholder farmers by increasing the quality 
and quantity of their milk output. Therefore, the national dairy transporters and processors 
wanted access to sell this milk. This, linkage provided by LOL/DAP to the companies working 
in the Zambian dairy industry provided for a public-private partnership entrenched in community 
sustainability. This partnership created autonomous rural MCCs that provided long-term 
sustainable incomes for all active farmers providing milk to the MCC. This was an avenue not 
even considered in this case study to provide legitimate sustainable funding to a project; 
however, it was efficient and seems to be completely sustainable thus far. LOL/DAP used its 
knowledge and experience incredibly to adapt to the Zambian context and implement and new 
modality though a new vehicle for USAID (public private partnership) to achieve new notable 
successes in the development arena in Zambia. 

 
LOL/DAP was exceedingly successful in implementing a project that used the process of the 
project as an educational opportunity to promote community investment. Through the 
appropriate technical training in livestock and management initiatives, and the support of the 
business model for the MCCs, LOL/DAP provided strong community engagement and 
accountability. Moreover, the in-calf heifer pass on scheme created immense accountability and 
involvement in the community. The MCCs also were a great community effort for the rural 
farmers to collaborate and gain linkages to the dairy industry. The technical assistance wisely 
used local leaders as go-to people for increased approachability for this new technology and 
opportunity.  
 
 Table 3.2 Analysis of USAID LOL/DAP (2009) to incorporate independent variables  

Project  Meets DAC Evaluation of 
Effectiveness  

(Low, Med, High) 

Rate of LOL/DAP in Achieving Goal 
and Purpose 

(Low, Med, High) 

USAID/FFP Land O’ 
Lakes Zambia Title II 

DAP (LOL/DAP)  
2009 

• Relevance: High 
• Effectiveness: High 
• Efficiency: Med 
• Impact: High 
• Sustainability: High 

 
DAP criteria for LOL/DAP 
effectiveness: High 

• Improved dairy cattle: High 
• Increased quality and quantity 

of dairy: High 
• Market Linkages: High 

 
 
Overall LOL/DAP rating: High 

 
Overall LOL/DAP was incredibly successful in applying appropriate assistance to the 
communities to disseminate information and catalyze community engagement and ownership. 
This analysis concurs that LOL/DAP did an incredibly impressive job of meeting its goals, and 
using the independent variables for this study. LOL/DAP, through meeting its goals, has made a 
sustainable difference in alleviating hunger and poverty, and in providing food security to 
combat malnutrition in Zambia. 
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Summary    
 
LOL/DAP  focused on increasing the genetic quality of dairy cartel in rural Zambia, while also 
increasing the quality and quantity of milk outputs, and lastly increasing linkages to market 
access. All of these goals combine to provide a well designed business model for these rural 
smallholder farmers to have a new opportunity to have access to technical assistance and training 
through LOL/DAP and have access to better quality cattle to produce a better quality milk to sell. 
When these rural smallholder farmers gained access to markets incomes and employment 
dramatically increased, along with food security. This LOL/DAP was immensely successful in 
reaching its main thrusts, and goal and purpose through strategically implementing a well planed 
and designed project.  Dr. Swanson in the evaluation report of LOL/DAP asked “Did this Land 
O’ Lakes DAP succeed in its goal to ‘reduce food insecurity among vulnerable households?’ and 
‘increase the average household income from dairy sales” (Swanson, 2009, p. 99) This study 
concurs with Swanson and its success and its modality should be a flagship activity to model 
future projects around this project’s success (Swanson, 2009, p. 100).  
 
The hypothesis that if USAID projects do not incorporate local community leadership, have 
long-term funding, and use the process of the project as an educational opportunity to promote 
community investment the projects are less likely to achieve the stated objectives and the 
effectiveness is undermined was supported in case two.  Case Two did incorporate community 
leadership, long-term funding, and did use the process of the project for capacity building, and 
therefore, the project did sustain the impacts past contract completion point, and have 
community engagement to full capacity, and was able to achieve all of it aims and goals. This 
was undoubtedly a successful community based sustainable business partnership DAP that 
addressed poverty, hunger, and malnutrition through increasing the capacity and quality of 
outputs of smallholder dairy farmers. 
 
Comparative Analysis of ZAMS and LOL/DAP 
 
Both projects carry a main thrust of addressing food insecurity and alleviating poverty, hunger, 
and malnutrition through catalyzing sustainable development in the rural agricultural sector in 
Zambia. Both projects carried a strong market focus to create access to markets for smallholder 
rural Zambian farmers to sell and buy agricultural products. These two projects are very similar 
in their main thrusts and goals, and they attempted to address the same challenges of 
development in the same country. There are a few fundamental differences in these two projects 
that draw a strong dichotomy between ZAMS and LOL/DAP (see Table 4.1).  
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Table 4.1 Analysis of USAID ZAMS & LOL/DAP to incorporate independent variables 

Project  Community Leadership  Long-Term Sufficient 
Funding  

Process Empowers 
Community Though 

Ownership  

USAID Zambia 
Agribusiness and 

Management Project 
(ZAMS) 

1995 

NO 
No data exists of the 
baseline data or interviews 
pre-implementation.  
ZAMS did incorporate 
community leadership and 
participation in 
implementing the 
hammermills and training. 

NO 
After the contract is 
expired the funds are 
terminated and the 
community is left to 
operate project 
independently lacking 
domestic NGOs 
assistance. 

NO 
ZAMS used community 
participation, but low 
investment in capacity 
building, and ZAMS failed 
to empower domestic 
NGOs to continue project 
following USAID pullout. 

USAID/FFP Land O’ 
Lakes Zambia Title II 

DAP  (LOL/DAP) 
2009 

Yes 
LOL/DAP preformed 
intense and in-depth 
preliminary research to 
target viable recipients, 
where they worked with 
local leadership and 
communities to design and 
implement the DAP.  

Yes 
LOL/DAP had 
sufficient funding and 
completed its main 
goal of creating market 
linkages for long-term 
sustainable incomes. 

Yes 
LOL/DAP used immense 
community engagement 
with the in-calf heifer pass 
on scheme and the use of 
local leaders as teachers. 
MCCs provided community 
accountability and 
investment. 

 
Table 4.2 Analysis of USAID projects ZAMS and LOL/DAP to Incorporate Study Dependent Variables 

Project  Meets DAC Evaluation of 
Effectiveness  

(Low, Med, High) 

Rate of LOL/DAP in Achieving 
Goal and Purpose 
(Low, Med, High) 

USAID Zambia 
Agribusiness and 

Management Project 
(ZAMS) 

1995 
 

• Relevance: High 
• Effectiveness: Med 
• Efficiency: Med 
• Impact: High 
• Sustainability: Low 

 
DAC criteria for the effectiveness of 
ZAMS: Med 

• Food Security: Med 
• Increased Employment: 

High 
• Transportation: Low 
• NGO capacity building 

& partnerships: Low 
 
Overall ZAMS rating: Low-Med 

USAID/FFP Land O’ 
Lakes Zambia  
Title II DAP  
(LOL/DAP)  

2009 

• Relevance: High 
• Effectiveness: High 
• Efficiency: Med 
• Impact: High 
• Sustainability: High 

 
DAC criteria for the effectiveness of 
LOL/DAP: High 

• Improved dairy cattle: 
High 

• Increased quality and 
quantity of dairy:  High 

• Market Linkages: High 
 
 
Overall LOL/DAP rating: High 
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The fundamental differences in these two projects are obvious in Table 4.1 and the above 
analyses of the two projects vehicles of delivery characterizing their modalities. These difference 
draw a strong dichotomy between ZAMS and LOL/DAP.  As seen in Table 4.1 ZAMS 
implemented none of the independent variables delineated in this study to their full capacity to 
aid in the effectiveness or sustainability of the implementation and overall success of the project.  
 
Moreover, in Table 4.2 ZAMS rated average in DAC evaluation of effectiveness. Although 
ZAMS may have had a high relevancy rating and a high impact rating-with low sustainability 
rating, whatever impact ZAMS had was essentially irrelevant as it may not last.  ZAMS was 
fairly ineffective in achieving all its goals. Although ZAMS successfully implemented a project 
to make a moderate impact in food security and increase employment, the project was not 
sustainable which completely diminished the effectiveness of ZAMS as an unsustainable and un-
replicable project.  
 
However, as seen in Table 4.1 completely juxtaposed to the mediocrity of ZAMS, LOL/DAP 
implemented successfully all the independent variables of this study to the full potential and 
capacity, to then completely achieve its goals. Moreover, as seen in Table 4.2 in the DAC 
criterion of effectiveness, LOL/DAP receives a high evaluation in this study as the project was 
completely relevant, effective, efficient, had a very high impact, and was sustainable. 

  
In regards to the independent variables and the hypothesis of this study this analysis provides an 
interesting insight into the new modality of the USAD model in LOL/DAP.  The hypothesis of 
this study was that if USAID projects do not incorporate local community leadership, have long-
term funding, and use the process of the project as an educational opportunity to promote 
community investment, the projects are less likely to achieve their objectives and the 
effectiveness is undermined. This hypothesis was tested against both USAID agriculture project 
case studies ZAMS (1995) and LOL/DAP (2009). The dependent variables were the 
effectiveness of USAID as measured by the DAC evaluation of effectiveness. The independent 
variables were the effectiveness of the projects to include community leadership, long-term 
sufficient funding, and capacity building.   

 
The evidence supports the hypothesis of this study as Case One ZAMS failed to successfully 
implement the full capacity of any of the independent variables and was fairly unsuccessful in 
meeting all of its projects goals. ZAMS was unsuccessful in implementing a successful 
sustainable project. However, Case Two LOL/DAP was completely successfully in fully 
implementing all the independent variables of this study to the full capacity and was completely 
successful in meeting all its goals and implementing a sustainable project. In regards to the 
findings of this study, USAID projects that incorporate local community leadership, have long-
term funding, and use the process of the project as capacity building to promote community 
engagement and investment are more likely to achieve the stated objectives and the effectiveness 
and sustainability is increased. The findings suggest that policy makers and project designers 
should consider incorporating the independent variables in all USAID projects to meet project 
goals, and to implement effective and sustainable projects in the future. 
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Conclusion 
 
This study analyzed the effectiveness of two USAID agricultural projects in rural Zambia 
attempting to provide food security while alleviating hunger, poverty, and malnutrition though 
marketing approaches. This study attempted to understand how to catalyze and crystallize 
sustainable development in Zambia. There is no one solution, technology or actor that will solve 
the conundrum of today’s critical impasses to sustainable development. It is only by learning 
from failed and successful projects and through communication, cooperation and collaboration of 
the actors in the field that progress will be made and sustainable development may flourish.  
 
Although ZAMS failed, it provided lessons for future hammermill projects. The incredibly 
successful LOL/DAP is a flagship activity - a model to replicate this success in other projects - 
use copious amounts of aid more efficiently to effectively address the critical impasses of 
development faced today. 
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ABSTRACT 

 
There is a lack of research about the young adult daughter-mother relationship. This research 
studied young adult daughters’ and their mothers’ perceptions of their relationships. The 
participants were 68 new female admissions to colleges in fall 2009.  They were 18 and 19 years 
old (M = 18.04, SD = .207) and unmarried. Ninety-one percent of daughters were Caucasian, 
4.4% Native American, 2.9% Asian American, 2.9% Hispanic American, and 1.5% African 
American. Sixteen mothers whose daughters are 18 and 19 years old, and are new admissions to 
college in fall 2009, also participated. These mothers were between the ages of 37 and 53 years 
old (M = 45.27, SD = 4.891). All mothers were married and Caucasian. The sample included 10 
mother-daughter pairs. Participant daughters completed an on-line survey, and some solicited 
their mothers to complete an on-line survey designed for mothers. Results focus on the 
relationship between perceived equity, attachment to the mother, and relationship satisfaction. 
The greater the equity and attachment perceived by the daughter, the greater her satisfaction 
with her relationship with her mother. Important life events and situations that influenced 
participants’ mother-daughter relationships were also identified. The daughter leaving home to 
live on her own was a major influence reported by 66.2% of daughters and 87.4% of mothers. 
However, analyses of 10 mother-daughter pairs suggest there is little agreement between 
mothers and daughters about major influences in the development of their relationships. Finally, 
participants described their relationships and made predications about how their relationships 
would change and remain the same.  Most daughters (63.5%) and mothers (81.6%) described 
their relationships as positive. Factors that facilitate (e.g. good open communication) and hinder 
(e.g. not “getting along”) successful relationships were identified.   

 
High school graduation marks a 

transition from adolescence to young 
adulthood. For most young adults, this 
transition involves a move toward greater 
autonomy from parents, and the nature of 
the parent-child relationship changes.  How 
the relationship changes and continues to 
change---as well as remains stable---through 
the adult years has yet to be fully described.  
It is desirable to go beyond description to 
incorporate theory into research on adult 
family relationships (Roberto, Bliezner, & 
Allen, 2006).  This research study focuses 
on the relationship between young women 

who have just graduated from high school 
with plans to attend colleges. Attachment, 
equity, and life course theories provide a 
framework for studying attachment, equity, 
satisfaction, and important influences in the 
young adult daughter-mother relationship. 
 
Attachment 

Attachment has been defined by 
Armsden and Greenberg (1987) as “an 
enduring affectional bond of substantial 
intensity” (p. 428) between child and parent. 
Armsden and Greenberg’s conceptualization 
of attachment is based in Bowlby’s work, in 
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which attachment behaviors are based in 
biological, cognitive, and social maturation. 
As people develop, attachment behaviors 
change.  Ainsworth (1989), whose career 
focused on attachment between infants and 
parents, encouraged research about 
attachment in adolescence and through 
adulthood. 

Armsden and Greenberg (1987) 
developed and studied the reliability and 
validity of the Inventory of Parent and Peer 
Attachment (IPPA), a self-report attachment 
security measure of parental attachment 
style (used in the present study).   The three 
subscales of the IPPA are Trust, 
Communication, and Alienation.  Armsden 
and Greenberg found that adolescents with 
high security attachments to their parents 
appeared to be very well adjusted: They 
possess higher than average self-esteem, and 
have frequent and satisfactory 
communication with their families.  In 
contrast, adolescents with low security 
attachments to their parents appeared to feel 
resentment and alienation.  They are 
emotionally and verbally detached from 
their parents (Armsden & Greenberg, 1987). 

Studies on attachment look mainly at 
late adolescents’ and young adults’ 
attachment to both mother and father 
figures.  Little research has been done on 
mother-daughter relationships and 
attachment.  Vivona (2000) researched   
first-year college students, both males and 
females, to examine attachment style 
differences in college adjustment and ego 
development.  To measure attachment, 
Viviona used the IPPA and found that 
insecurely attached late adolescents reported 
greater anxiety, depression, and worry than 
did securely attached adolescents.  She also 
found that for women, insecure attachment 
was associated with diminished college 
adjustment and lower intimacy 
development.   

Schwartz and Buboltz (2004) used 
the IPPA to research the relationship 
between attachment to parents and 
psychological separation. They collected 
data about male and female college students’ 
attachment to mothers and fathers, looking 
for gender differences.  They found a link 
between psychological separation and 
attachment. They found that males reported 
more than females that it was important to 
have low alienation from fathers.   

Also using the IPPA were Paterson, 
Field, and Pryor (1992) in their research on 
adolescents’ perceptions of their attachment 
to their mothers, fathers, and friends.  This 
study included all of the subscales in the 
IPPA.  The participants consisted of male 
and female adolescents.  A major finding 
was that males and females remain stable in 
their quality of affect toward their mothers.  
As females get older, they use their mothers 
more for support and proximity seeking.   
 
Equity 

Equity refers to how people perceive 
the balance of giving and receiving in a 
relationship.  A relationship that is equitable 
exists if the person scrutinizing the 
relationship decides that everyone is 
receiving equal relative gains from the 
relationship (Walster, Walster, & Berscheid, 
1987).  According to Walster et al. (1987), 
inequitable exchanges in a relationship 
detract from satisfaction.  A person is 
classified as “over-benefited” if what they 
put into the relationship falls short of what 
the other puts into it.  A person is classified 
as “equally treated” if they put as much into 
the relationship as the other does, and as 
“under-benefited” if what they put into the 
relationship exceeds what the other puts into 
it (Aumer-Ryan, Hatfield, & Frey, 2007).  
Furthermore, people are happiest and most 
content when they feel equitably treated.   
Those who feel over-benefited are less 
happy than those who perceive equity, and 
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those who feel under-benefited are the least 
happy.  This has been found to be true in 
mid-life daughter and older mother 
relationships (Rosenberg, 1988).  

Mother-daughter relationships may 
seem inequitable because most mothers 
invest tremendous amounts of money, time, 
effort, and emotional energy in their 
children, but parents would likely give 
different answers to the question of how 
equitable their relationships are with their 
children at different stages of life.  
Traditional observers argue that the 
relationship between a parent and child is 
equitable because parents’ investments are 
repaid by the rewards of parenthood 
(Walster et al., 1987).  However,  Walster et 
al. (1987) concluded that no data existed to 
speculate how equity principles might 
operate in parent-child relationships.  

Martell (1990) researched the 
perceptions of equity by mothers and 
daughters during the daughters’ first 
pregnancy. Martell administered 
questionnaires to both mothers and 
daughters which consisted of questions 
about help given and received, quality of 
relationship, perception of equity, and 
demographic information.  Her measure of 
relationship quality included attachment and 
intimacy as variables.   She found that 
perception of equity is more associated with 
relationship quality and emotional closeness 
than actual help given or received by the 
mothers and daughters.  Equity, attachment, 
and satisfaction were looked at, but only 
during the daughters’ first pregnancy.  No 
pre-pregnancy information was collected.  

In a more recent study, Aumer-Ryan 
et al. (2007) examined equity theory in 
romantic relationships across cultures.  Their 
participants filled out surveys asking how 
equitable they saw their relationship, how 
important they considered equity, and how 
satisfied they were with their relationship 
with their romantic partner.  They 

administered surveys, used the same equity 
measure, and included the participants’ 
degree of satisfaction as we did.  However, 
their study of equity was looking at romantic 
relationships, whereas we looked at a 
parent-child relationship.  They were also 
more interested in the cultural differences in 
equity.  Aumer-Ryan and colleagues also 
used a different measure of satisfaction than 
we did.  The results of their study showed 
that one of their samples was more satisfied 
with their relationships, especially when the 
relationship was equitable.   
 
Relationship Satisfaction 

Relationship satisfaction refers to 
how satisfied one perceives oneself to be 
with the relationship.  A review of the 
literature on satisfaction in relationships 
reveals that most of the research refers to 
romantic relationship satisfaction.  Because 
of the intimate nature of romantic 
relationships, the measures implemented in 
this area are not transferable to the young 
adult daughter-mother relationship 
(Rosenberg, 1988).  For example, Aumer-
Ryan and colleagues’ examination of equity 
theory in romantic relationships across 
cultures also examined relationship 
satisfaction.  To measure relationship 
satisfaction, they used the Relationship 
Assessment Scale (RAS).  The RAS 
assesses one’s general satisfaction, one’s 
love for his or her partner, meeting one’s 
original expectations, one’s relationship 
problems, comparing one’s relationship to 
other relationships, and one’s frequency of 
regret for staying in the relationship 
(Aumer-Ryan et al., 2007)  This scale does 
not pertain to nonromantic relationships 
because of the nature of the questions.  Few 
studies have looked at relationship 
satisfaction in nonromantic relationships, 
especially young adult daughter-mother 
relationships.  
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Influences on the Relationships 
Using life course theory (Elder, 

1998), researchers have studied major life 
transitions that affect adult daughters and 
mothers and their relationships.  Transitions 
such as marriage or divorce of the daughter 
and/or mother, the daughter having a child, 
the mother's health problems, and the aging 
of the mother have been studied (e.g., 
Fischer, 1981; Kaufman & Uhlenberg, 
1998).  In order to understand the 
relationship as it develops during a 
daughter's childhood and adolescence into 
her young adulthood, it seems necessary to 
study other important life events that 
influence the trajectory of the relationship.  
Hauger (2006) developed an inventory to 
document life events and situations that 
college-aged women perceive as influencing 
their relationships with their mothers.  In her 
study of 81 female college students, 59% (n 
= 49) or more daughters identified the 
following as important in how they view 
their mothers: “becoming more mature in 
my thinking ability,” “I left home to live on 
my own,” “my mother's acceptance of me as 
an adult,” “learning about my mother's 
past,” “I developed my own identity,” 
“having conflicts with my mother,” “and a 
major event in our family life.”   
 
Purpose 

The purpose of this research was to 
find out how mothers and young adult 
daughters perceive the equity, attachment, 
satisfaction, and influences within their 
relationships.  Specifically, what is the 
relationship between perceived equity and 
satisfaction in the mother-daughter 
relationship? Also, what is the relationship 
between perceived attachment style and 
satisfaction in the mother-daughter 
relationship? Will mother and daughter pairs 
match in their ratings of the importance of 
events and situations that influence the 
relationship?  Finally, during the transition 

from late adolescence to young adulthood, 
some mothers and daughters may predict 
that their relationships will change for the 
better and others for the worse, while some 
may predict that their relationship will not 
change at all.  Past researchers have 
expressed an interest in equity, satisfaction, 
attachment, and influences on the 
relationship, though no study exists today 
that looks at all of these variables combined 
in one study about young adult daughter-
mother relationships. 
 
Hypotheses   

Based on the rationale described 
above, hypotheses were established.  
Hypothesis 1 stated that a relationship exists 
between participants’ perceived equity and 
their perceived relationship satisfaction.  
Those with equitable relationships would be 
the most satisfied with their relationships.  
Hypothesis 2 stated that a relationship exists 
between daughters’ perceived attachment 
level and their relationship satisfaction.  
Daughters who are more attached to their 
mothers would be more satisfied with their 
relationships.  Hypothesis 3 stated that there 
will not be a significant correlation in 
mother-daughter pairs’ ratings of the 
importance of various influences on their 
relationships.  In other words, mothers and 
daughters will not agree with each other 
about the importance of influences on their 
relationships.  An additional goal was to 
learn how daughters and mothers view their 
current relationships and what predictions 
they have for their relationships one year 
from now, after the daughters have been in 
college for one year.  This information will 
help provide contextual information for 
interpreting the quantitative data obtained 
and provide a baseline for comparison of 
data to be collected in the future.   
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Method 
 

Participants  
 Eighty-four daughters and mothers 
participated in this study.  The participant 
daughters were 68 new female admissions to 
college in fall 2009.  They were 18 and 19 
years old (M = 18.04, SD = .207).  Sixteen 
mothers who have daughters who are 18 and 
19 years old and are new admissions to 
college in fall 2009 are also included in the 
sample.  These mothers were between the 

ages of 37 and 53 (M = 45.27, SD = 4.891).  
Tables 1 and 2 provide more demographic 
information.   

The sample included 10 mother-
daughter pairs.  Mothers included in the 
mother-daughter pairs were between the 
ages of 38 and 53 (M = 44.7, SD = 4.739).  
Daughters included in the mother-daughter 
pairs were 18 and 19 years old (M = 18.2, 
SD = .422).  All mothers and daughters 
included in the mother-daughter pairs were 
Caucasian.   

 
Table 1   

Demographic Characteristics of Daughters (N=68) 

Variable Frequency Percentage 
Age 
      18 years 

 
65 

 
95.6 

      19 years   3   4.4 
 
Mother Figure Referred to in Study 

  

      Biological 66 97.1 
      Adoptive   2   2.9 
 
Marital Status 

  

      Single, never married 68 100.0 
      Single, divorced   0    0.0 
      Single, widowed   0    0.0 
      Married   0    0.0 
      Other   0    0.0 
 
Children 

  

      Yes   2    2.9 
       No 66 97.1 
 
Race/Ethnicityª 

  

      Caucasian 62 91.2 
      Native American   3   4.4 
      African American   1   1.5 
      Asian American   2   2.9 
      Hispanic American   2   2.9 
      Eastern Indian   0   0.0 
      Other   1   1.5 
   
 ªSome participants chose more than one race/ethnicity. 
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Table 2   

Demographic Characteristics of Mothers (N=16) 

Variable Frequency Percentage 
Ageª 
      37-40 years 

 
  4 

 
26.8 

      41-44 years   1   6.7 
      45-48 years   6 40.1 
      49-52 years   3 20.1 
      53-56 years   1   6.7 
 
Highest Level of Education 

  

      Some high school   0   0.0 
      High school graduate   1   6.3 
      Some college/vocational training   5 31.3 
      Vocational training graduate   3 18.8 
      College graduate   4 25.0 
      Masters degree   3 18.8 
      Doctoral degree   0   0.0 
      Other   0   0.0 
 
Marital Status 

  

      Single, never married   0   0.0 
      Single, divorced   0   0.0 
      Single, widowed   0   0.0 
      Married 16 100.0 
      Other   0   0.0 
 
Number of Children 

  

      1   0   0.0 
      2 13 81.3 
      3    1   6.3 
      4    2 12.5 
      5+    0   0.0 
 
Race/Ethnicity 

  

      Caucasian 16 100.0 
      Native American   0   0.0 
      African American   0   0.0 
      Nasian American   0   0.0 
      Hispanic American   0   0.0 
      Eastern Indian   0   0.0 
      Other   0   0.0 
   
ªMissing data for one participant.   

 
Materials 
Self report measures of demographics, 
equity, satisfaction, and influences on the 
relationship were included in computer-
based surveys for both daughters and 
mothers.  Open ended questions regarding 
participants’ description of the relationship 
and future predictions of the relationship 
were also included.  In addition, the 

daughters’ survey included a measure of 
attachment to their mothers. 
 Inventory of Parent and Peer 
Attachment.  The IPPA (Armsden & 
Greenberg, 1987) is a measure designed to 
assess attachment in relationships with 
parents and peers.  For this study, only the 
25-item scale of the mother version of the 
revised IPPA was used.  Daughters rated the 
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items based on their relationships with their 
mothers.  Each item is rated on a five-point 
Likert scale.  Previous research found that 
the revised version of the IPPA had an 
internal reliability (Cronbach’s α) of .87 for 
the mother version.  Average retest 
reliability over a three-week period was 
found to be .93 for parent attachment.  
Construct validity was confirmed by 
correlations with measures of family 
conflict, support, and cohesion. 

Global Measure of Equity.   
Hatfield’s Global Measure of Equity 
(Aumberg, Hatfield, & Frey, 2007) was used 
to assess perceptions of relationship equity.  
The measure asks: “Considering what you 
put into and get out of your relationship with 
your mother/daughter compared to what 
your mother/daughter puts into and gets out 
of it, how would you say your relationship 
'stacks up'?” 

 
1 I am getting a much better deal than my mother/daughter.  
2 I am getting a somewhat better deal.  
3 I am getting a slightly better deal.  
4 We are both getting an equal deal.  
5 My mother/daughter is getting a slightly better deal.  
6 My mother/daughter is getting a somewhat better deal.  
7 My mother/daughter is getting a much better deal than I    

am.  
 
Participants who rated their 

relationships as 1, 2, or 3 were categorized 
as over-benefitted; those who rated them as 
5, 6, and 7 were categorized as under-
benefitted, and those who rated them as 4 
were categorized as participating in 
equitable relationships. 

Despite the brevity of the Global 
measure, this widely used equity measure 
has been found to possess sufficient 
reliability and validity (Aumberg, Hatfield, 
& Frey, 2007).  In a longer version of the 
Equity measure, Traupmann and colleagues 
(1981) found that the measure possessed 
reasonable reliability and validity 
(Chronbach’s α) of .87 for total inputs and 
.90 for total outputs. The Global measure 

that was used in this study and the longer 
version of the Equity measure have been 
found to be highly correlated (Sprecher, 
1986).  
 Measure of Satisfaction. The 
measure used for satisfaction is a five-point 
Likert scale developed by the researchers 
asking: “Please rate your satisfaction with 
your relationship with your mother/daughter 
as it is today.”  Ratings range from “Very 
Satisfied” to “Very Unsatisfied.”  This 
measure of satisfaction is based on how 
satisfied each individual perceives 
themselves to be with their relationship.  
Validity and reliability of this measure are 
unknown.   
 Inventory of Influences on the 
Relationship.  Influences on the relationship 
were measured by a 40-item scale developed 
by the researcher Dr. Angela Rosenberg 
Hauger.  Influences were rated on a five-
point Likert scale, ranging from “Very 
Important” to “Not a Factor”.  Dr. 
Rosenberg Hauger has used this measure in 
her past research on mother-daughter 
relationships (e.g., Hauger, 2006).  
However, the validity and reliability of the 
measure are unknown.   
 Open-ended Questions.  The open 
ended question asked both mothers and 
daughters to “Please write a paragraph 
describing your relationship with your 
mother/daughter.”  Another open ended 
question asked, “Please write a paragraph 
describing what you predict your 
relationship with your mother/daughter will 
be like one year from today.”  Participants 
were able to type their answers to these 
questions.  Space was unlimited.  
 
Procedure 
 Participants were recruited from 
two high schools and a small private college 
in the upper Midwest. One-hundred 
handouts created by the researchers were 
brought to the high schools to be 
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administered to all senior females. A blast 
email was sent to a total of 450 email 
addresses by the admissions department at 
the college. The addresses were those of 
female students who have indicated to the 
college that they will be part of the 2009-
2010 freshman class.  In the email, the 
students were asked to forward the study 
information to their mothers.  The handouts 
and emails also gave information about the 
research and links to web addresses where 
both a mother and daughter survey could be 
completed by a specific deadline from the 
computer terminal of their choice.  Also 
included in the handouts and emails was a 
qualification that participants must be 18-
years of age or older to take part in the 
research.   
 The two surveys were designed and 
created by the researchers through the secure 
online survey website QuestionPro.com.  
One survey was designed for mothers to 
answer questions about and comment on 
their relationships with their daughters and 
the other for daughters to answer questions 
about and comment on their relationships 
with their mothers.  The two surveys were 
similar, except the survey for mothers did 
not include the measure of attachment.  A 
reminder email was sent to the same 450 
email addresses two and a half weeks after 
the initial email.  The average time taken to 
complete the surveys was 16 minutes for 
daughters and 22 minutes for mothers.  Both 
surveys were available to take for 66 days.   
Daughters who completed the online survey 
(within the age range of 18-19 years) were 
included in our sample of participants.  All 
mothers who had completed a survey were 
included in our sample as well.  Two gift 
cards for a store of the participants’ 
choosing were randomly awarded to a 
mother and a daughter for completing the 
surveys.   
 Participation in the study was 
anonymous with two exceptions.  If mothers 

and daughters wanted to be eligible for the 
drawing for the gift card, they submitted 
their phone number, email address, or both. 
If mothers and daughters wanted to take part 
in follow-up research in the future, they 
submitted their contact information.  They 
had the option to submit any or all of the 
following: their name, address, phone, and 
email.   
 Quantitative data received from the 
surveys was entered into a SPSS database, 
where multiple Pearson correlation 
coefficients and an independent t-test were 
used to analyze data.  Qualitative data was 
analyzed by content analyses.  The content 
analyses were conducted by both researchers 
first working individually and then later 
collaborating.   
 Participants’ responses to the open-
ended statements, “Please write a paragraph 
describing your relationship with your 
mother,” and “Please write a paragraph 
describing your relationship with your 
daughter” were read by both researchers.  
Two overall themes were identified.  The 
first was the quality of the relationship as 
perceived by the daughter and mother.  
Categories within this theme were 
determined to be positive, negative, mixed, 
and no description.  A second theme was 
factors that affect the quality of the 
relationship.  These factors were divided 
into the categories of facilitators, those 
factors that contribute positively to the 
relationship, and barriers, factors that detract 
from the quality of the relationship.  Once 
response categories were established, the 
two researchers independently again read 
through responses, noting the theme 
categories present in each response.  The 
researchers then met and compared 
assessments for each response, discussing 
discrepancies and reassessing until reading 
100% agreement on their assessments.  The 
frequencies with which categories were 
present in the responses were tallied and are 
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found in the Results section (see Tables 4 
and 7).  
 This same content analysis 
procedure was used to analyze the responses 
to the statements, “Please write a paragraph 
describing what you predict your 
relationship with your mother will be like 
one year from today,” and “Please write a 
paragraph describing what you predict your 
relationship with your daughter will be like 
one year from today.”  Mothers’ and 
daughters’ responses regarding predictions 
about their future relationships were 
analyzed using the categories stronger, 
weaker, the same, or no prediction.  Further 
analysis helped identify reasons participants 
gave for why their relationships might 
change in the predicted ways (see Tables 5 
and 8). 
 

Results 
 
Analysis of Daughters’ Responses 
 A Pearson correlation coefficient 
was calculated to test hypothesis 1 regarding 
the relationship between daughters’ 
perceived equity and relationship 
satisfaction. A significant positive 
correlation was found (r(66) = .484, p < 
.001), indicating a positive relationship 
between daughters’ perceptions of equity (M 
= 4.28, SD = 1.104) and their perceived 
satisfaction (M = 4.40, SD = .794) with their 
relationships with their mothers.   

An independent-samples t test was 
calculated to compare the mean scores of 

over-benefited and under-benefited 
participants and their perceived relationship 
satisfaction. A significant difference 
between means of the two groups was found 
(t(34) = -4.705, p < .001). The mean of 
under-benefited participants was 
significantly lower (M = 3.45, SD = .934) 
than the mean of over-benefited participants 
(M = 4.64, SD = .569), indicating that over-
benefited participants are more satisfied 
with their relationships in comparison to 
under-benefited participants.  The mean for 
participants who perceived their 
relationships with their mothers as equitable 
(M = 4.53, SD = .671) indicated that they are 
more satisfied with their relationships than 
under-benefited participants but less 
satisfied in comparison to over-benefited 
participants.   

A Pearson correlation coefficient 
was calculated to test hypothesis 2 regarding 
the relationship between daughters’ 
perceived attachment level and relationship 
satisfaction. A significant positive 
correlation was found (r(66) = .725, p < 
.001), indicating a positive relationship 
between daughters’ perceived attachment 
level and their satisfaction with their 
relationships with their mothers. 

The importance of influences on the 
relationships perceived by daughters is 
demonstrated in Table 3.   
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Table 3 
 
Daughters’ Ratings of the Importance of Influences on their Relationships with their Mothers (N = 68) 
 

 
Influences 

 

Very 
Important 

(%) 

 
Important 

(%) 

Somewhat 
Important 

(%) 

Not 
Important 

(%) 

Not a 
Factor 

(%) 
 

 
Leaving home to live on my own (e.g., go to college, 
work, or get married). 
 

 
32.4 

 
33.8 

 
13.2 

 
10.3 

 
10.3 

A major event or events in my mother’s life (e.g., 
illness, return to college or work). 
 

29.4 36.8 20.6   8.8   4.4 

A major event or events in my family’s life (e.g., 
death of a family member, divorce). 
 

36.8 27.9 20.6   5.9   5.9 

Learning more about my mother’s past. 
 

20.6 26.5 35.3 11.8   5.9 
Getting a job that my mother could relate to. 
 

  1.5 16.2 17.6 35.3 29.4 
My mother’s aging. 
 

  2.9 16.2 26.5 27.9 25.0 
Becoming more aware of my mother’s shortcomings. 
 

11.8 20.6 25.0 22.1 19.1 
Getting married. 
 

16.2 11.8   4.4   5.9 61.8 
Having a child. 
 

17.6  8.8   5.9   5.9 61.8 
Developing my own identity. 
 

36.8 23.5 27.9   7.4   4.4 
My sister/brother influenced my relationship with my 
mother. 
 

17.6 38.2 25.0  8.8   5.9 

My mother experienced a time when she wasn’t a 
good mother. 
 

  8.8 11.8 23.5 19.1 36.8 

My dad influenced my relationship with my mother. 
 

22.1 30.9 23.5 11.8 11.8 
My mother’s mental health issues.   7.4 11.8 10.3 10.3 58.8 

My mother’s physical health issues. 
 

  8.8 11.8 14.7 14.7 50.0 
Disagreeing with a decision my mother made. 
 

14.7 19.1 35.3 17.6 11.8 
Participating in psychotherapy. 
 

  2.9   4.4 10.3 13.2 69.1 
Becoming more mature in my thinking ability. 
 

25.0 35.3 27.9   2.9   7.4 
Having conflicts with my mother. 
 

10.3 38.2 33.8   8.8   8.8 
My mother’s acceptance of me as an adult. 
 

20.6 41.2 23.5   5.9   7.4 
Seeing my mother/parents make a mistake. 
 

11.8 26.5 22.1 23.5 16.2 
Becoming more aware of my mother’s strengths. 
 

16.2 35.3 30.9 11.8   4.4 
Realizing my mother and I share important values. 
 

29.4 35.3 23.5 2.9 5.9 
Realizing my mother and I differ in important values. 
 

14.7 32.4 25.0 14.7 11.8 
Learning more about my mother’s relationship with 
her mother/family. 
 

25.0 23.5 35.3 8.8 5.9 

My mother’s expectations of me. 
 

33.8 36.8 25.0 2.9 1.5 
My mother’s relationship with her husband. 
 

25.0 27.9 25.0 8.8 13.2 
My mother’s job. 
 

11.8 17.6 25.0 23.5 22.1 
My mother’s relationship with her other children. 
 

19.1 32.4 22.1 14.7 10.3 
Getting to know my mother’s friends. 8.8 5.9 25.0 32.4 27.9 
My mental health issues. 11.8 5.9 8.8 17.6 55.9 
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My physical health issues. 
 

7.4 10.3 14.7 16.2 48.5 
My relationship issues with a significant other. 
 

16.2 16.2 17.6 14.7 33.8 
Going through a time of rebelling against my mother. 
 

16.2 17.6 16.2 14.7 33.8 
My mother’s style of parenting and discipline. 
 

27.9 27.9 19.1 17.6 4.4 
My mother’s approval of my boyfriend/spouse. 
 

14.7 22.1 16.2 11.8 35.3 
My mother’s approval of my friends. 
 

26.5 26.5 25.0 10.3 11.8 
Learning how my mother is viewed by the 
community. 
 

5.9 11.8 25.0 23.5 33.8 

Spending a lot of time in day care/with a babysitter as 
a child. 

2.9 10.3 10.3 17.6 58.8 

 
Daughters’ responses to the 

statement, “Please write a paragraph 
describing your relationship with your 
mother.” were analyzed. Table 4 
demonstrates the frequencies and percents of 
daughters who gave positive responses, 
negative responses,  

or mixed responses (positive and negative). 
It also lists facilitators that contribute to a 
positive relationships and barriers to 
relationship success, as well as the 
frequencies and percents of daughters who 
mentioned them in their descriptions of their 
relationships with their mothers.   

 
Table 4   
 
Daughters’ Descriptions of their Relationships with their Mothers (n =63)ª 
 

 Theme Frequency Percent 
Rating of Responsesª   
     Positive 40 63.5 
     Mixed 19 30.1 
     Negative 4 6.3 
 
Facilitators 

  

     “Close” to each other 20 31.7 
     Love each other 19 30.1 
     Communicate openly with each other 13 20.6 
     Mother is a stable supporter/there for daughter 13 20.6 
     Have a friendship with each other 12 19.0 
     Mother is her daughter’s mentor  11 17.4 
     Stay in contact with each other (in person, phone, etc.) 10 15.9 
     Get along with each other 10 15.9 
     Spend time together 9 14.3 
     Trust each other 7 11.1 
     Understand/know each other 6 9.5 
     Work through tough times 6 9.5 
     Enjoy each other’s company (have fun, laugh) 4 6.3 
     Respect each other 4 6.3 
     Listen to each other 3 4.8 
     Accept each other 3 4.8 
     Able to reconcile/forgive each other 3 4.8 
     Mother’s qualities and behaviors 3 4.8 
     Have a growing knowledge of each other 2 3.1 
     Support each other 2 3.1 
     Honest with each other 2 3.1 
     Share the same views/values 2 3.1 
     View each other as equals 1 1.6 
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     Mother gives her daughter freedom 1 1.6 
     Share common Interests 1 1.6 
 
Barriers 

  

     Don’t get along/fight with each other 10 15.9 
     Lack honesty with each other 6 9.5 
     Have differing views/values 4 6.3 
     Lack open communication 4 6.3 
     Daughter has a lack of freedom 3 4.8 
     Mother’s qualities and behaviors 3 4.8 
     Lack understanding of each other 3 4.8 
     Lack spending time together 3 4.8 
     Lack trust with each other 2 3.1 
     Currently experiencing tough times 2 3.1 
     Lack contacting each other 1 1.6 
   
ªFive participants (7.9%) did not respond.   

 
A content analysis was conducted for 

the daughters’ answers to the statement, 
“Please write a paragraph describing what 
you predict your relationship with your 
mother will be like one year from today.”  
Table 5 demonstrates the frequencies and 

percents of daughters’ predictions of the 
quality of the relationships (e.g. stronger, 
weaker, stay the same, or stay the same 
quality but different in nature).  Table 5 also 
lists their reasons for their predictions.   

 

Table 5 
 

  

Daughters’ Predictions of  their Relationships with their Mothers (n =61)ª 
 

Theme Frequency Percent 
 
Relationship will be stronger in the future 
 

 
34 
 

 
55.7 

 
     More distance between each other 6 9.8 
     Daughter will become independent 4 6.6 
     Stay in contact with each other more often 4 6.6 
     Daughter will mature 3 4.9 
     Mother will trust daughter more 3 4.9 
     Mother will accept daughter 3 4.9 
     Daughter will appreciate mother more 3 4.9 
     Less conflict with each other 3 4.9 
     The relationship will turn into a friendship 3 4.9 
     Mother will view her daughter as an adult 3 4.9 
     Mother will be less protective of her daughter 2 3.3 
     Daughter will want to seek out mother 2 3.3 
     Mother will support her daughter 2 3.3 
     Miss each other 2 3.3 
     Spend more time together 2 3.3 
     Appreciate each other more 2 3.3 
     Communicate openly with each other 1 1.6 
     Mother and daughter will learn and grow together 1 1.6 
     Daughter will understand her mother more 1 1.6 
     Mother will understand her daughter more 1 1.6 
     Understand each other more 1 1.6 
     Daughter chose same career path as her mother 1 1.6 
     Daughter will respect her mother 1 1.6 
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Relationship will be weaker in the future 
 

9 
 

14.8 
 

     More distance between each other 7 11.5 
     Best days are over 1 1.6 
     Less staying in contact 1 1.6 
     Lingering grudges 1 1.6 
   
Relationship will stay the same in the future 
 

14 
 

23.0 
 

     Continue to remain close 3 4.9 
     Mother will continue to support her daughter 2 3.3 
     Continue to stay in contact 2 3.3 
     Continue to support each other 1 1.6 
     Continue to live at home 1 1.6 
   
Relationship will stay the same in quality but differ in nature 
 

4 
 

6.6 
 

     More distance between each other 4 6.6 
     Continue to love each other 1 1.6 
     Continue to remain close 1 1.6 
   
ªSeven participants (10.3%) made no predictions.   

 
Analysis of Mothers’ Responses 
 A Pearson correlation coefficient 
was calculated to test hypothesis 1 regarding 
the relationship between mothers’ perceived 
relationship satisfaction and equity.  An 
inconsistent correlation was found (r(14) = 
.488, p > .05).  These results are most likely 
due to the limited range of satisfaction 
ratings (M = 4.56, SD = .512) among 
mothers.  All mothers responded in the 

range of “Satisfied” to “Very Satisfied” with 
their relationships.  In regards to perceived 
equity (M = 3.37, SD = 1.500), mothers 
responded in the range of “My daughter is 
getting a much better deal than I am” to “I 
am getting a much better deal than my 
daughter.”  

The importance of influences on the 
relationships perceived by mothers is 
demonstrated in Table 6. 

 
Table 6      
 
Mothers’ Ratings of Importance of Influences on their Relationships with their Daughters (N = 16) 
 

Influences 
 

Very 
Important 

(%) 

 
Important 

(%) 

Somewhat 
Important 

(%) 

Not 
Important 

(%) 

Not a 
Factor 

(%) 
 

My daughter leaving home to live on her own (e.g., go 
to college, work, or get married). 
 

 
56.3 

 
31.1 

 
0.0 

 
0.0 

 
12.5 

A major event or events in my life (e.g., illness, return 
to college or work). 
 

50.0 18.8 6.3 6.3 18.8 

A major event or events in my family’s life (e.g., death 
of a family member, divorce). 
 

62.5 6.3 6.3 0.0 25.0 

My daughter learning more about my past. 
 

25.0 18.8 25.0 25.0 6.3 
My daughter getting a job which I could relate to. 
 

6.3 25.0 31.3 25.0 12.5 
My aging. 
 

6.3 25.0 43.8 12.5 12.5 
My daughter becoming more aware of my 
shortcomings. 
 

6.3 37.5 31.3 6.3 18.8 
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My daughter getting married. 
 

18.8 18.8 12.5 0.0 50.0 
My daughter having a child. 
 

25.0 12.5 0.0 12.5 50.0 
My daughter developing her own identity. 
 

56.3 37.5 0.0 0.0 6.3 
My daughter’s sister/brother influenced my relationship 
with my daughter. 
 

25.0 25.0 18.8 6.3 25.0 

I experienced a time when I wasn’t a good mother. 
 

6.3 12.5 12.5 18.8 50.0 
My daughter’s dad influenced my relationship with my 
daughter. 
 

25.0 37.5 18.8 6.3 12.5 

My mental health issues. 
 

6.3 12.5 0.0 0.0 81.3 
My physical health issues. 
 

12.5 18.8 0.0 12.5 56.3 
My daughter disagreeing with a decision I made. 
 

18.8 31.3 25.0 6.3 18.8 
My daughter participating in psychotherapy. 
 

0.0 12.5 0.0 0.0 87.5 
I participated in psychotherapy. 
 

0.0 6.7 6.7 0.0 86.7 

My daughter becoming more mature in her thinking 
ability. 
 

43.8 43.8 6.3 0.0 6.3 

Having conflicts with my daughter. 
 

6.3 43.8 31.3 6.3 12.5 
My acceptance of my daughter as an adult. 
 

37.5 37.5 12.5 6.3 6.3 
My daughter seeing me make a mistake. 
 

31.3 25.0 18.8 6.3 18.8 
My daughter becoming more aware of my strengths. 
 

25.0 50.0 25.0 0.0 0.0 
Realizing my daughter and I share important values. 
 

37.5 50.0 6.3 0.0 6.3 
Realizing my daughter and I differ in important values. 
 

26.7 40.0 20.0 6.7 6.7 
My daughter learning more about my relationship with 
my mother/family. 
 

37.5 25.0 25.0 6.3 6.3 

My expectations of my daughter. 
 

50.0 25.0 18.8 0.0 6.3 
My relationship with my husband. 
 

50.0 25.0 18.8 0.0 6.3 
My job. 
 

12.5 18.8 43.8 6.3 18.8 
My relationship with my other children. 
 

37.5 43.8 12.5 6.3 0.0 
My daughter getting to know my friends. 
 

12.5 6.3 56.3 18.8 6.3 
My daughter’s mental health issues. 
 

6.3 6.3 6.3 6.3 75.0 
My daughter’s physical health issues. 
 

18.8 18.8 6.3 0.0 56.3 
My daughter’s relationship issues with a significant 
other. 
 

43.8 18.8 6.3 0.0 31.3 

My daughter going through a time of rebelling against 
me. 
 

0.0 18.8 25.0 18.8 37.5 

My style of parenting and discipline. 
 

25.0 25.0 31.3 18.8 0.0 
My approval of my daughter’s boyfriend/spouse. 
 

18.8 31.3 12.5 0.0 37.5 
My approval of my daughter’s friends. 
 

31.3 37.5 18.8 6.3 6.3 
My daughter learning how I am viewed by the 
community. 
 

12.5 6.3 43.8 6.3 31.3 

My daughter spending a lot of time in day care/with a 
babysitter as a child. 

12.5 6.3 0.0 12.5 68.8 

 
A content analysis was conducted for 

the mothers’ responses to the statement, 
“Please write a paragraph describing your 
relationship with your daughter.”  Table 7 
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demonstrates the frequencies and percents of 
mothers who had positive responses, 
negative responses, and mixed responses 
(positive and negative). It also lists 
facilitators that contribute to positive 

relationships and barriers relationship 
success, as well as the frequencies and 
percents of mothers who mentioned them in 
their descriptions of their relationships with 
their daughters.   

 
Table 7   

 
Mothers’ Descriptions of their Relationships with their Daughters (N =16) 
 

Theme Frequency Percent 
Rating of Responses    
     Positive 13 81.25 
     Mixed 3 18.75 
     Negative 0 0.0 
 
Facilitators 

  

     “Close” to each other 7 43.8 
     Communicate openly with each other 7 43.8 
     Love each other 5 31.2 
     Involved in each other’s lives 3 18.8 
     Enjoy each other’s company (have fun, laugh)  2 12.5 
     Mother values daughter’s opinions 2 12.5 
     Share the same views/values 2 12.5 
     Mother is proud of her daughter 2 12.5 
     Daughter’s qualities and behaviors 2 12.5 
     Respect each other 2 12.5 
     Work through tough times 2 12.5 
     Spend time together 1 1.7 
     Stay in contact with each other (in person, phone, etc.) 1 1.7 
     Understand/know each other 1 1.7 
     Have a friendship with each other 1 1.7 
     Mother is her daughter’s mentor 1 1.7 
     Mother learns from her daughter 1 1.7 
 
Barriers 

  

     Have differing views/values 3 18.8 
     Lack open communication 1 1.7 
     Daughter’s qualities and behaviors 1 1.7 

 
A content analysis was conducted for 

the mothers’ answers to the statement, 
“Please write a paragraph describing what 
you predict your relationship with your 
daughter will be like one year from today.”  
Table 8 demonstrates the frequencies and 
percents of mothers’ predictions of their 
quality of the relationships (e.g. stronger, 
weaker, stay the same, or stay the same 
quality but different in nature).  Table 8 also 
lists their reasons for their predictions.  
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Table 8 

  

Mothers’ Predictions of  their Relationships with their Daughters (N =16) 
 

Theme Frequency Percent 
Relationship will be stronger in the future 
 

10 
 

62.5 
 

     Daughter will mature 6 37.5 
     Daughter will appreciate the relationship more 3 18.7 
     Daughter will be independent 3 18.7 
     Mother will support her daughter  2 12.5 
     More distance between each other 1 6.3 
     Daughter will miss her mother 1 6.3 
     Mother will miss her daughter 1 6.3 
   
Relationship will be weaker in the future 0 0.0 
   
Relationship will stay the same in the future 
 

4 
 

25.0 
 

     Mother will continue to support her daughter 3 18.7 
     Continue to enjoy each other’s company 1 6.3 
   
Relationship will stay the same in quality but differ in nature 
 

2 
 

12.5 
 

     Daughter will become more independent 2 12.5 
 
Analysis of Mother-Daughter Pairs 
 A Pearson correlation coefficient 
was used to assess the match between 
daughters’ and their mothers’ ratings of 
equity in their relationships.  A non-
significant correlation was found (r(8) = -
.233, p > .05).  The lack of significance of 
this correlation was most likely due to the 
small sample size and limited variation in 
responses.  Most participants responded in 
the range of “Satisfied” to “Very Satisfied” 
with their relationships.   
 A Pearson correlation coefficient 
was used to assess the match between 
daughters’ and their mothers’ ratings of 
satisfaction with their relationships.  A non-
significant correlation was found (r(8) = 
.156, p > .05).  The lack of significance of 
this correlation was most likely due to the 
small sample size and limited variation in 
responses.  Most participants responded in 
the range of “Satisfied” to “Very Satisfied” 
with their relationships.   

A series of Pearson correlation 
coefficients were calculated to test 
hypothesis 3 regarding daughters’ and 

mothers’ perceptions about what has 
influenced their relationships. These 
findings indicate that mothers and daughters 
do not match in their perceptions of the 
importance of influences on their 
relationships.  Significant correlations were 
found for five of 39 possible influences: the 
mother’s physical health issues (r(8) = .887, 
p < .05), the mother’s relationship with her 
other children (r(8) = .707, p < .05), the 
daughter getting to know her mother’s 
friends (r(8) = .732, p < .05), the daughter’s 
relationship issues with a significant other 
(r(8) = .690, p < .05), and the daughter 
spending a lot of time in day care/with a 
babysitter as a child (r(8) = .935, p < .001). 

A content analysis was conducted to 
compare the nine mother-daughter pairs’ 
descriptions and predictions of their 
relationships (complete responses to the 
open-ended questions were not available for 
one mother-daughter pair).  Eight of the nine 
mothers’ response ratings of their 
relationships matched their daughters’ 
response ratings (e.g. positive, mixed, etc.).  
Little agreement was found among mother-
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daughter pairs’ predictions of their 
relationships in the future.  Two of the nine 
mother-daughter pairs (22.9%) agreed on the 
future quality of their relationships (e.g. 
stronger, weaker, same, etc.), though there 
were no negative response ratings among 
mother-daughter pairs.   
  

Discussion 
 

 The purpose of this study was to 
explore young adult daughter and mother 
perceptions of satisfaction, equity, 
attachment, and influences in relationships.  
The researchers attempted to determine (a) if 
a relationship existed between participants’ 
perceived equity and relationship 
satisfaction, (b) if a relationship existed 
between daughters’ perceived attachment 
level and relationship satisfaction, and (c) if 
mother-daughter pairs are in agreement with 
their ratings of the importance of influences 
on their relationships. Open-ended questions 
asked both daughters and mothers to 
describe their current relationships and to 
predict what their relationships will be like 
after the daughters have been in college for 
one year.  
 
Equity and Satisfaction 
 As predicted in hypothesis 1, the 
researchers found that a relationship does 
exist between daughters’ perceived equity 
and relationship satisfaction.  In line with 
previous research, the present study found 
that daughters who reported having 
equitable relationships with their mothers 
were satisfied with their relationships.  
However, the present study found that 
daughters who were over-benefited in their 
relationships with their mothers were more 
satisfied than those who reported equitable 
relationships.  Equity theorists propose that 
people are most satisfied when their 
relationships are fair and equitable.  In 
Western studies on equity, scientists have 

found people who are over-benefited feel 
guiltier and less satisfied in their love 
relationships than are people who are 
equitably treated (Aumer-Ryan et al., 2007).  
A simple explanation for this failure to 
replicate the earlier research findings may be 
that the present study explored a parent-
child relationship, as opposed to romantic 
relationships. Also, equity had not been 
preciously studied in young adult daughter-
mother relationships.  Another explanation 
may be that a mother’s nurturing is often 
expected by her children.  Daughters may 
feel that it is their mothers’ obligation to put 
more into their relationships and therefore 
not feel ashamed or guilty for putting less in 
than they receive. A more positive 
explanation could be that daughters who are 
over-benefited may recognize that they are 
getting more out of the relationship than 
they give, making them more appreciative 
than those in equitable relationships, which 
could explain their reported higher 
satisfaction.  In regards to daughters who 
were under-benefited in their relationships 
with their mothers, it is no surprise that they 
were found to be the least satisfied. 
 No correlation was found between 
mothers’ perceived equity and relationship 
satisfaction.  Mothers’ ratings of perceived 
equity do not relate to their satisfaction with 
their relationships with their daughters.  All 
mothers reported that they were either 
satisfied or very satisfied with their 
relationships, regardless of how equitable 
their relationships were with their daughters.  
Mothers’ ratings of equity ranged from “My 
daughter is getting a much better deal than I 
am” to “I am getting a much better deal than 
my daughter.” These results contradict 
research on equity in romantic relationships.  
As discussed previously, an explanation for 
this may be that equity in family 
relationships differs from equity in romantic 
relationships.  Most mothers, at this stage in 
their daughters’ lives, will have put more 
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into their relationships than their daughters 
have, explaining why parents would likely 
give answers to the question of how 
equitable their relationships are with their 
children at different stages of life (Walster et 
al., 1987).  The daughters have just entered 
young adulthood, and until this point have 
most likely relied on their mothers and were 
nurtured by them since birth.  This is the 
norm of raising children and therefore, the 
degree of equity in mother-daughter 
relationships most likely will not effect 
mothers’ satisfaction with their 
relationships.  
 
Attachment and Satisfaction 
 The findings of hypothesis 2 suggest 
that there is a relationship between 
daughters’ perceived attachment level and 
relationship satisfaction.  As predicted, 
daughters with a perceived higher 
attachment level also reported more 
satisfaction with their relationships with 
their mothers.  Armsden and Greenberg 
(1987) suggest that Bowlby’s theory of 
security of attachment being causally related 
to well-being needs to be longitudinally 
researched, perhaps including a measure of 
satisfaction.  It may be that level of 
satisfaction with parental relationships may 
also be highly related to well-being.  
Therefore, adding a measure of well-being 
to the present study could take Armsden and 
Greenberg’s research a step further.  
 
Influences on the Relationships  
 Overall, 32 of the 39 influences were 
reported as being more important to the 
mothers (N = 16) than the daughters (N=68).  
Sixty percent or more of daughters only 
rated 7 (17.9%) of influences as being “Very 
Important” or “Important”.  In contrast, 60 
percent or more of mothers rated 13 (32.5%) 
of influences as being “Very Important” or 
“Important.”   

Daughters rated five influences as 
being most important: leaving home to live 
on their own (66.2%), a major life event or 
events in their mothers’ lives (66.2%), a 
major life event or events in their families’ 
lives (66.2%), their mothers’ expectations of 
them (70.6%), and realizing that they share 
important values with their mothers 
(64.7%).  The five influences that mothers 
rated as being the most important were their 
daughters leaving home to live on their own 
(87.4%), their daughters developing their 
own identities (93.8%), their daughters 
becoming more mature in their thinking 
abilities (87.6%), realizing that they share 
important values with their daughters 
(87.5%), and their relationship with their 
other children (81.3%). Hauger’s (2006) 
research on influences in the adult mother-
daughter relationship also found that the 
daughters’ leaving home to live on their own 
was widely acknowledged by 75.3% of 
daughters.  This indicates that the daughter 
leaving home has a large influence on most 
mother-daughter relationships as perceived 
by daughters.   

In the present study, the one 
influence that mothers’ and daughters’ 
ratings differed most on was the daughter 
developing her own identity.  Only 40.3% (n 
= 68) of daughters reported this influence as 
“Very Important” or “Important,” while 
93.8% (n = 16) of mothers reported it as 
“Very Important” or “Important.”  One 
explanation for this finding could be that 
mothers have noticed that their daughters 
have developed their own identities, but the 
daughters may not have realized that they 
have.  

Consistent with the researchers’ 
predictions, findings for hypothesis 3 
indicate that the 10 mother-daughter pairs 
disagree on the importance of influences on 
their relationships.  Out of the 39 influences 
that were rated on the importance they have 
on the relationships, mothers-daughter pairs 
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were only in agreement with the importance 
of five of them.  The five influences that 
mothers and daughters were in agreement on 
were the following: the mother’s physical 
health issues, the mother’s relationship with 
her other children, the daughter getting to 
know her mother’s friends, the daughter’s 
relationship issues with a significant other, 
and the daughter spending a lot of time in 
day care/with a babysitter as a child.  These 
findings may indicate that mothers and 
daughters have their own ways of 
understanding and making sense of their 
personal histories and relationships.   
 
Descriptions of the Relationships  
 Of the 63 daughters and 16 mothers 
who wrote descriptions of their current 
relationships, most (63.5% of daughters and 
81.6% of mothers) offered a positive 
description.  The researchers found the 
following facilitators, those factors that 
contribute positively to the relationships, to 
appear most often in daughters’ responses: 
being close to each other (31.7%), loving 
each other (30.1%), their mothers being a 
stable support/always being there for them 
(20.6%), and having open communication 
with each other (20.6%). The most common 
facilitators as reported by mothers were 
being close to each other (43.8%) and 
having open communication with each other 
(43.8%).  Both mothers and daughters 
reported that being close to each other is a 
major facilitator.  There is no way for the 
researchers to know exactly what the 
participants meant by “close”.  “Close” 
could mean that they are close to each other 
in proximity.  A more abstract meaning 
could be that “close” was used by 
participants to convey that they are open 
with each other when communicating, enjoy 
spending a lot of time together, are there for 
each other, and so on.  The lack of 
knowledge of what participants mean by 
“close” and the large number of participants 

who described their relationships as “close” 
would make an intriguing topic for future 
research.   
 A much smaller percent of mothers 
and daughters responded negatively about 
their relationships (0.0% of mothers and 
6.3% of daughters), while a slightly greater 
18.75% of mothers and 30.1% of daughters 
had mixed (positive and negative) responses.  
The barrier of not getting along/fighting 
with their mothers was mentioned in 
negative/mixed responses among 15.9% of 
daughters.  Although none of the mothers 
responded negatively about their 
relationships with their daughters, the barrier 
of realizing that they do not share the same 
views/values as their daughters appeared in 
18.8% of mothers’ mixed responses.  There 
were very few barriers mentioned by 
mothers because of the lack of negative 
responses. 
 Regarding mother-daughter pairs’ 
descriptions of their relationships, 88.9% of 
mothers’ response ratings of the relationship 
matched their daughters’ response ratings of 
the relationship (e.g. positive, mixed, etc.).  
Six of the nine mother-daughter pairs 
(66.7%) identified some of the same 
facilitators. A few of these facilitators 
include being close to each other, having a 
friendship, working through tough times, 
having open communication, enjoying each 
other’s company, and loving each other.     
 
Predictions of the Relationships 
  Just over fifty-five percent of 
daughters (n = 61) and 62.5% of mothers (N 
= 16) reported in their predictions of their 
relationships that their relationships will be 
stronger in quality in the future.    Mothers’ 
most commonly reported reason for 
predicting that their relationships will be 
stronger is their daughters becoming more 
mature (37.5%).  Daughters most commonly 
reported that having distance between each 
other (9.8%) and becoming more 
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independent (6.6%) are the major reasons 
for their relationships quality to become 
stronger in the future.  However, 4.9% of 
daughters did mention that they will become 
more mature in the future, which they 
believe will make their relationships 
stronger.  These results indicate that both 
mothers and daughters see the growing 
maturity of the daughter as an important 
factor in strengthening their future 
relationships. 
 None of the 16 mothers predicted 
that their relationships with their daughters 
would become weaker in quality, while 
14.8% of the daughters predicted that their 
relationships with their mothers would 
weaken in quality.  The daughters’ main 
reason for predicting a weakened 
relationship was the increased distance 
between them and their mothers.  Recall that 
having distance between each other was also 
predicted by daughters to strengthen their 
future relationships.  These findings are 
contradictory.  Increasing distance can affect 
relationships positively and negatively. 
Some daughters explained that distance will 
hurt their relationships because they will not 
be able to spend as much time with their 
mothers or communicate with them as often, 
while others explained that the increased 
distance will enhance quality because they 
will learn to appreciate each others’ 
company and all that they had done for each 
other while living in close proximity.  
Distance also provides more autonomy for 
the daughter.  
 Twenty-three percent of daughters 
and 25% of mothers predicted that their 
relationships will stay the same.  The most 
common reasoning among mothers who 
predicted this was that they will always 
support and be there for their daughters 
(18.7%).  Consistent with role theory, these 
mothers take seriously their role of a 
nurturing mother.  Daughters who predicted 
that their relationships will stay the same 

most commonly reported that they will 
continue to remain close to their mothers 
(4.9%).  This finding is consistent with a 
long-standing finding in family relationship 
research: family members do remain 
emotionally intimate even when they do not 
live in proximity.  

The remaining mothers (12.5%) and 
daughters (6.6%) predicted that their 
relationships will be the same in quality but 
different in nature.  This means that there 
will be changes in the future and things may 
be different, but they believe that whatever 
quality they have right now they will 
continue to have in the future, regardless of 
the changes and differences that are to come.  
The daughters’ most commonly reported 
reason for their predictions was that there 
will be more distance between them and 
their mothers (6.6%), but it will not affect 
the quality of their relationships.  Of the 
12.5% of the mothers who predicted this, all 
12.5% of them gave the same reasoning for 
their predictions.  They believed that their 
daughters will become more independent, 
but it will not have an effect on the quality 
of their relationships.   
 Little agreement was found among 
mother-daughter pairs’ predictions of their 
relationships in the future.  Only 22.9% of 
mother-daughter pairs agreed on the future 
quality of their relationships (e.g. stronger, 
weaker, same, etc.).  However, no mothers 
or daughters predicted that their 
relationships would weaken in quality in the 
future.   

These findings of mothers’ and 
daughters’ predications of their relationships 
will open doors for continued future 
research. These findings also suggest 
the actions that daughters find important to 
either maintain or improve their 
relationships with their mothers in the 
future.  Many daughters mentioned that 
continuing to remain “close” to their 
mothers and having their mothers’ continued 
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support are major reasons for why they 
believe their mother-daughter relationships 
will strengthen in quality.   
 
Limitations and Future Research  
 One limitation of this study was 
using the Internet to recruit participants.  
Some daughters may not have had access to 
their email in time to learn about and take 
part in the research.  Mothers may not have 
had access to the Internet once their 
daughters informed them about the study. 
Another limitation of this study was the low 
number of responses to the surveys from 
mothers.  The process of sending the survey 
information to daughters and relying on 
them to forward the study information on to 
their mothers most likely hindered the 
number of mothers that were aware of the 
study and therefore able to complete the 
surveys.  Another limitation was that all 10 
of the mother-daughter pairs reported having 
good relationships.  The data collected from 
the remaining 60 daughters and five mothers 
suggested that the relationships that they had 
with their mothers or daughters were mainly 
positive as well.  However, some reported a 
less than positive relationship, 
demonstrating that they do exist even though 
it was not captured in the mother-daughter 
pairs.  An explanation of why all 10 mother-
daughter pairs had positive relationships 
could have been that daughters only 
forwarded on the study information to their 
mothers if their relationship with them was 
good.   
 The researchers intend to conduct a 
follow-up study with those participants who 
indicated their interest to take part in this 
research in the future.  The researchers will 
look into if and how the relationships have 
changed since the initial study and see if 
participants were correct in their predictions.  
Individually interviewing the participants 
may take the place of the use of computer-
based self-report surveys in future research. 
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Shooting at Hurricanes: 
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“My family would shoot many guns at the hurricane…” 

-Survey Respondent 
 

ABSTRACT 
 
Undergraduate students at the University of South Florida, Tampa campus (n = 217) were 
interviewed on their perceptions of hurricanes and their preparations for hurricane season, as 
well as a proposed USF online hurricane readiness course.  In addition, demographic 
information was collected from each participant.   A disconnect between students' perception of 
the chances of a hurricane hitting Tampa and their level of concern and preparation was 
observed, with the majority overestimating the probability of a hurricane making landfall yet 
being either not concerned or neutral (70.5%) and not prepared or neutral (64.6%).  Support for 
an online hurricane course was high, with only 28.6% of students disagreeing with the plan.  A 
difference between perception of a hurricane making landfall and support for the course reached 
statistical significance (p=0.041).   
 
Executive Summary 
 
This study documents and analyzes USF undergraduate students' perceptions of hurricanes and 
hurricane-related landfall preparation.  Providing such student information to the university 
should help disaster-readiness officials communicate more efficiently with students. 
 
While disaster research has examined many different groups, one of the more overlooked 
segments is that of student populations and the effects that such events can have on them.  The 
research that has been undertaken shows that students are generally a more vulnerable group to 
catastrophe than some other segments of the communities in which they reside.  Variables like 
age, gender, type of residence, and owning a pet all contribute to the viewpoints that students 
hold with respect to hurricanes, and these views significantly influence how students prepare for 
hurricanes or perceive their current level of preparedness.  Based on the literature, several 
questions were raised with respect to undergraduate student populations and their perceptions 
towards hurricanes, namely: 
 

1. How do undergraduates perceive their ongoing risk from land falling hurricanes? 
2. What are the main contributing factors to student risk from hurricanes? 

                                                 
1 Undertaken as part of the University of South Florida REU Hurricane study (Funded by NSF: 0649060. Yavneh, 
N., Ersing, R.L., Kusenbach, M.B., Tobin, G.A. and Ward, B.G. (2007-10) REU Site: Social Aspects of Hurricanes - 
Preparation, Response and Recovery with Vulnerable Populations and the Honors Program at USF). 
 



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 179 

3. What have undergraduates done to prepare for hurricanes, if anything? 
4. How do undergraduates perceive their university’s role in providing them proper 

information on hurricanes?  
 

The study area for this research was the main campus of the University of South Florida (USF) 
located in Tampa, Florida, home to a large and diverse student body hailing mostly from 
Hillsborough County and surrounding areas, but also including a significant number of students 
from other states and countries. The site was chosen because of the large population of 
undergraduates on campus for summer and its diverse student body.  This combination of factors 
makes USF an excellent location to conduct a study. 
 
Results showed: 
 

• The city of Tampa is situated in a high hazard risk area; the community is exposed to 
hurricane activity, lies within the storm surge zones even for low category events and has 
a highly vulnerable population.  

• Undergraduates overestimated the likelihood of a hurricane or a tropical storm coming to 
Tampa in any given season, but do not show an equivalent level of concern for these 
systems. Undergraduates also tended to be fairly neutral when asked their perceived level 
of preparedness.  While undergraduates are aware of Tampa’s vulnerability to hurricanes, 
they seem to take it lightly. 

• While many USF undergraduates have experienced a hurricane, most did not evacuate for 
the last one experienced, and most have not made preparations this season.  
Undergraduates may believe that since they survived the last hurricane, they can survive 
the next one. 

• A majority of students believe that USF has not done a good job providing them with 
information on hurricanes, and that USF has never given them any information on 
hurricanes. However, analysis of the data found that students in dormitories were more 
likely to state that USF has provided them with good information on hurricanes. Given 
that USF is moving toward becoming less of a commuter school by requiring all 
freshmen to live on campus, this is an encouraging sign that the university is being 
proactive in making sure that at least its on-campus students are informed about 
hurricanes. 

• The research showed that students who are prepared for hurricanes tend to be more 
confident in their ability to deal with hurricanes, and those with evacuation plans are 
more confident in their ability to evacuate quickly. 
 

From these findings our research team recommends that: 
 

• USF should look into the possibility of a hurricane workshop for undergraduates. With 
more than half of the student body stating that a workshop of some sort on hurricanes 
would be useful to them, and the team finding that many students are misinformed on 
basic information about hurricanes, a workshop giving information on these disasters 
could be very useful to the undergraduate community.  

• Students with pets need to receive more information on how to prepare for hurricanes. 
Our research suggests that USF needs to better inform students about hurricanes and it is 
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also clear that a large number of students own pets. Therefore, USF should make sure to 
include important information on pets in hurricanes with the rest of their hurricane 
preparedness information. 

• USF should make MoBull a requirement for all students on campus. When incoming 
freshmen register, their phone numbers should be input into a database and their phones 
automatically registered for MoBull. That way all students can have access to the same 
information and USF can distribute information in a timely manner. 

 
Introduction 
 
Natural hazards - of which hurricanes are a potent and formidable example - represent a major 
threat to communities. Ongoing problems and devastation in and around much of southern 
Louisiana and Mississippi illustrate that few locations are properly prepared for even a relatively 
weak storm. 
 
Indeed, hurricanes Katrina and Rita underscored the extreme state of vulnerability, whether as a 
result of poverty, age, disability, or other factors, in which many residents of coastal towns in the 
South live. High rates of these vulnerability factors are pervasive in many parts of the South, and 
the depressing fact is that the lack of effective preparation for natural hazards constitutes a 
looming threat to the economic and social conditions of numerous communities. 
 
This study focused on a population whose vulnerability to hurricanes remains understudied - 
undergraduate students - and how they perceive their risks and level of preparations with regards 
to hurricanes. The goal of this research was to uncover, to analyze, and to explain a variety of 
obstacles faced by college students when preparing for disasters and planning for evacuation in a 
highly-exposed, hazardous environment.  
 
The research also had an applied goal: providing research and information for those officials 
charged with the preparation and protection of students.  We hope that campus administrators 
and preparedness officials in all hurricane-prone areas will be able to use the insights provided 
by our study and contained within this report to more effectively impart preparedness 
information, and in doing so, create a safer campus environment. 
 
Background and Literature 
 
Theoretical Background 
 
Research on natural hazards has evolved over the last couple of decades into a comprehensive 
discipline that includes not only geophysical aspects of hazards and disasters, but also social, 
economic and political concerns (Tobin and Montz 1997). As a result, human interactions with 
their social, economic and political realities have gained increasing prominence in disaster 
literature. Disasters are no longer events that happen to people; rather, they are better 
characterized as the intersection of a hazard with a vulnerable group or population. The 
understanding that humans are at least partly responsible for creating vulnerability (either for 
themselves or for others) to natural hazards has led to social sciences taking a more active 
interest in hazards research. Out of this research has come the realization that terminology such 
as “risk” and “vulnerability” can have multiple meanings among and even within disciplines. In 
this section, we briefly examine how these and other questions relate to our research.  
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Figure 2.1:  Pressure 
and Release Model of 
Wisner et al. (2004). 

Risk  
 
Within disaster research, terms such as “hazard,” “disaster,” “risk,” and “vulnerability” have 
often been used in varying and sometimes interchangeable ways over the years and across 
academic disciplines (Cardona 2004; Tobin and Montz 1997). For example, over the last three 
decades or so, the term risk has been defined in several ways, including number of dead,  
probability of an event occurring, or some combination thereof (Tobin et al. 2005:9-11). For the 
purposes of this research, we have defined risk (following Cutter [1996]) as the “likelihood or 
probability that an event will occur.” In doing so, we can readily compare residents’ perceptions 
of risk with the statistical geophysical probability of an event (Oliver-Smith 1996:319; see also 
Douglas and Wildavsky 1982; Wolfe 1988) as well as what actions residents take as a result of 
their perceptions.  The concept of risk is relevant for our research because we are interested in 
how risk is perceived by the target population. In other words, we did not measure and discuss 
the actual probability of a hurricane strike but investigate the subjective knowledge and beliefs 
study participants communicate because we hypothesize that the perceived that determines 
preparation and evacuation behaviors.  
 
Vulnerability 
 
It is clear that natural hazards are potential threats to society. The word potential is crucial in this 
context, because a hazard does not become a disaster until it intersects with some vulnerable 
group or society (Hoffman and Oliver-Smith 2002). For example, a F5 tornado, even with its 
incredible destructive potential, that whirls through the uninhabited forests of Western Alaska, is 
a hazard but cannot be classified as a disaster. The problem, however, is that vulnerability is 
extremely difficult to measure. 
 
Vulnerability, whether at a community or individual level, is comprised of a number of 
environmental, social, economic, and political factors. One of the most-used paradigms to 
understand disasters (in terms of the intersection of risk, vulnerability, and hazards) is the 
Pressure and Release Model (PAR) of Wisner et al. (2004).  
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This model describes the social and geophysical “pressure building” that develops from endemic 
root causes, social problems (e.g., poverty, lack of power, poor community health, etc.), unsafe 
living conditions or geographic location, and, finally, intersection with a natural hazard that 
results in a disaster (Wisner et al. 2004:51). Indeed, hazards and disasters are part of natural and 
social processes that unfold over time rather than isolated events that happen within exact time 
frames (Oliver-Smith and Hoffman 2002:3). 
 
While several researchers have extended this model to create and use social vulnerability indices 
(e.g., Chakraborty et al. 2005; Cutter et al. 2000), such an index was not used in this research. 
Instead, it is enough to note that we are looking at several variables that directly contribute to 
social vulnerability, and that the population of interest to us (undergraduate college students) is 
at the same time a resilient and a vulnerable group. A relative lack of physical possessions and 
stake in their surroundings may help students bounce back mentally from the emotional stresses 
of a disaster, since loss of possessions and keepsakes can be a major cause of emotional stress in 
humans. College students also take part in a vital network of resources (financial aid, friends, 
mentors) that is provided in the university setting. Higher education, renter status, and usual 
good health can also contribute greatly to college students’ resilience. 
 
On the other hand, undergraduate students could be considered more vulnerable than other 
populations because of their youth. Typical undergraduate students are presumed to lack the life 
experiences in comparison with older populations and same-age peers who are not students, 
meaning they have typically lived through only a short period of making responsible decisions 
for themselves, and dependent others. It is thus not only their young age but presumably also 
their status as students that might leave them less prepared than others in dealing with disasters.  
Further, undergraduate students, presumably like all young adults, seem to underestimate the 
danger of natural and social events, as well and some of their own actions. And even if they 
perceive the actual risks correctly, they are more likely not to feel personally affected or 
threatened by what might happen. A certain (sub)cultural stance of “invincibility” might thus 
compromise their preparedness and ability to recover from disasters. Also, families often provide 
much-needed support during disasters, and many students live away from home during college. 
This can cause distress when students and their families are disconnected and cannot 
communicate very well, let alone help each other. Clearly, students have both advantages and 
disadvantages when it comes to dealing with disasters.   
 
Hazard Literature and Students 
 
Existing research literature on students and disasters, and on undergraduate students and their 
preparedness for hurricanes specifically, is scarce, given the large body of research available on 
other potentially vulnerable populations, and the large number of undergraduate students who are 
potentially exposed to hurricane threats in summer and fall semesters at US universities in the 
South and along the East Coast. Most of the existing research focuses on examining the effects 
of actual disasters on undergraduate students.  The following sections, the few previous studies 
that were able to be located are reviewed, as well as some literature on related populations and 
hazards.  
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Research on Student Preparedness and Recovery from Disasters 
 
In their study of tornadoes, John-Paul Mulilis and his colleagues (2000) hypothesized that the 
undergraduate student population features several key attributes that makes them simultaneously 
more and less vulnerable to the effects of disasters than the general population. According to the 
Person-Relative-to-Event theory, non-students are expected to be more prepared to deal with 
tornadoes than students, with non-student homeowners displaying the highest levels of 
preparedness. After surveying 469 respondents, the researchers concluded that their findings 
were consistent with the original hypotheses: homeowners were more prepared than non-student 
renters, and non-student renters were more prepared than students with respect to tornado 
activity. The authors discuss that this scale of preparedness is determined by a combination of 
advantages that non-students have over students, such as more life experience, more access to 
resources and a better appraisal of the situation.   
 
A study conducted by Gill (2001) titled “Comparative Assessment of Impacts and Recovery 
from Hurricane Floyd among Student and Community Households” found that seventy-one 
percent of students evacuated to their families’ homes (Gill et al. 2006 cited in Willigen et al. 
2005). Further, the research by Gill and collaborators revealed that students reported many 
negative effects of the hurricane, especially concerning their health; students seemed to be prone 
to fatigue, sleep problems, headaches, etc. after the storm. A later article by the same research 
team (Gill, Ladd, & Marszalek, 2007), discussed not only the effects of Hurricane Katrina on 
university students, but also compared its effect on students at four affected schools: Xavier 
University, University of New Orleans, Loyola University New Orleans, and Mississippi State 
University. They found that students faced extreme psychological problems, and also the loss of 
physical property.    
 
Next, a study conducted by David N. Sattler and colleagues (2002) investigated the effects of 
Hurricane Georges on college students and their psychological condition according to the 
Conservation of Resources (COR) stress theory. Data from 697 survey participants showed that 
symptoms of Acute Stress Disorder (ASD) increased with resource loss. Minimizing these 
effects would require a return to normalcy by communities as quickly as possible after the 
disaster. The data also showed that individuals who were better prepared for the storm exhibited 
fewer symptoms of ASD and were better able to cope afterwards, and that there is a direct link 
between the level of disaster preparedness and psychological stress and depression experienced 
afterwards among college students. This study therefore provides a direct mandate to assess and 
improve disaster preparedness in the student population.  
 
As discussed, despite students being more vulnerable than the general population, being a 
student have their own strengths when it comes to dealing with the aftermath of disasters. In their 
study, Willigen and colleagues (2005) hypothesized that students’ housing would take more 
damage as a result of students living in low rent areas. They also hypothesized that students 
would have less disposable income after a disaster but receive more financial aid from their 
families; would be less likely to heed evacuation warnings than non-students; and that they 
would have fewer family members in the area to provide practical support. The researchers also 
hypothesized that nontraditional students with families would suffer more damage than other 
students. After surveying 852 students and 309 community members, Willigen and collaborators 
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concluded that community residents were much more negatively affected by the hurricane than 
students. They also found that community members were less likely to receive help than 
students. Results showed that outcomes for the student population were not affected by 
differences in gender, income, and ethnicity, but that these factors played an important role in 
determining the outcomes and conditions of non-student community members. Researchers thus 
concluded that the student status provides a buffer for demographic factors that play an important 
role in determining vulnerability and recovery in other populations (Willigen et al. 2005, 185-
188). This interesting result suggests that students are indeed a sub-cultural group that needs to 
be studied in its own right.  
 
Universities and Student Assistance 
 
Universities can also play an important role in helping students recover emotionally from the 
effects of a disaster. Gutierrez, Hollister, and Beninato (2005) surveyed a group of 107 students 
at Valencia Community College in Orlando after the devastating hurricanes of 2004 that 
observed whether or not adjustments to courses after the hurricanes lessened any stress for the 
students. The researchers found that over 70 percent of students reported that specific course 
adjustments helped to reduce stress, while a tremendous 100 percent indicated that overall course 
adjustments helped reduce stress. This suggests that assistance from schools aids students in 
recovering emotionally after hurricanes strike the area. Stein, et al. (2007) analyzed the 
connectedness of certain organizations on a college campus, specifically in regards to emergency 
situations, including the institutional aspects of disaster preparedness.  Their results revealed that 
the campus has an extremely low degree of connectedness among not only their primary resource 
(the Counseling Center), but also among other groups (the Red Cross, student life) as well. The 
results were used to form a committee that would meet in emergency cases to better utilize and 
connect all resources available.  
 
Bolstering the importance of universities’ abilities to educate their students on disasters, the 
research undertaken by Carlino et al. (2007) surveyed the risk knowledge and perception of high 
school students living near Mt. Vesuvius in central Italy. Having theorized that low levels of risk 
perception could lead to an inadequate response, and therefore a “serious crisis management 
problem” (p. 230), they distributed written questionnaires to 400 high school students living in 
the “red zone” of Mt. Vesuvius, some of whom had participated in “volcanic risk education 
programs” (p. 232). They found that while the respondents had a reasonable perception of the 
risk involved with living near an active volcano, they did not accurately rank the dangers 
associated with volcanic eruption. The authors attributed the erroneous responses to a lack of 
volcanic risk education in the classroom, and thought that respondents would have trouble 
making informed decisions in the case of an eruption. Most importantly, the study discovered 
that students who had previously participated in risk education programs had better risk 
awareness and less hazard-related fears. This correlates with previous studies by the same team, 
and provides strong support for the implementation of such programs (p. 241). 
 
Other Populations and Disasters 
 
Because the extent of research on student populations and disasters is limited, other transient 
populations had to be studied in order to gain an approximation of the needs and responses of the 
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undergraduate populations in disaster areas. Johnston et al. (2007) conducted a disaster 
preparedness survey with coastal Washington hotel staff as the respondents, and tourists and 
tsunamis as the subjects of concern. Their findings were alarming: at only four out of 22 
establishments did employees report that they had received tsunami-related training; only one 
had an ongoing tsunami training program. While all fulfilled the legal (fire, etc) signage 
requirements, only four had signs specific to tsunamis, and at just one were the signs evident to 
guests not looking for them. The research team suggested a further study to evaluate employee 
knowledge, as well as disaster training for tourism personnel, and implementation of policies that 
empower firms to complete these tasks before the disasters.  
 
Ilan Kelman et al. (2008) interviewed eyewitnesses to the December 26 tsunamis in South Asia 
to determine how future disasters could be mitigated in the area and how tourists can be better 
prepared for future disasters. The interviews demonstrated that a majority of the interviewees had 
limited knowledge of the warning signs for tsunamis and of the destructive capabilities of such 
waves. The survey also indicated that the interviewees wished that they had had access to a 
tsunami early warning system, or that the resorts had done more to educate tourists on the 
dangers of tsunamis, and that the resorts had been better prepared with first aid and supplies.   
 
Meheux and colleagues (2004) focused on the tourist industry on Small Island Developing States 
(SIDS) and how perceptions of hazards on these islands have affected preparations the industry 
has taken to mitigate disaster effects. Generally, high levels of perception were found to be 
correlated with high levels of disaster effect mitigation. The authors concluded that over- or 
under-estimations of different disasters need to be corrected so that the industry can be more 
effective with its mitigation strategies and resource allocation.   
 
Summary  
 
One motive behind this research endeavor pertains to the scarcity of existing data on the subject 
being studied. Very little focused research has been undertaken on how students prepare for and 
perceive hurricane risks. Therefore, with the limited time resources available it was necessary to 
broaden the literature review to include studies of student perceptions of other natural disasters, 
as well as how different transient populations prepare for such events. Although hurricanes have 
certain particularities in their effects on different individuals, many of the principles contained 
within these articles also have applicability to student populations. A common theme that 
resonated through all of the literature reviewed was the importance of proper education, as well 
as the supremacy of perception.  These concepts go hand-in-hand; if one is poorly or improperly 
educated about a hazard - whether in how one should prepare for it, how often it manifests itself, 
etc. - their often inaccurate perceptions will shape their actions, with unintended consequences.   
The literature revealed that many areas inhabited by migrant populations do not have adequate 
training or preparation methods in place to deal with these populations should a disaster arise, 
and that better strategies are needed in these places for the local population to effectively handle 
their transient residents. Additionally, at least one study revealed that if these populations are 
better prepared and educated about disaster strategies, then the psychological toll on these 
populations will be minimized and normality in the area can be reinstated at a faster rate (Sattler, 
2002).  So, transient populations and the services that cater to them need to have better education 
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programs and training to prepare them for the likelihood of a disaster in their area. In this 
context, students are transients. 
 
Research Questions and Hypotheses 
 
The literature discussed above raised several research questions related to students’ perceptions 
and knowledge about hurricanes. In addition to collecting generalized data on the students' 
perceptions of hurricanes, the study also explored two additional topics of interest:  students’ 
perception of hurricane preparedness if they have pets as opposed to them not having pets, and 
students’ perceptions of a need for a hurricane preparation workshop.  This research, then, 
focused on several questions, particularly: 
 

1. How do undergraduates perceive their ongoing risk from land-falling hurricanes? 
2. What are the main contributing factors to student risk from hurricanes? 
3. What, if anything, have undergraduates done to prepare for hurricanes? 
4. How do undergraduates perceive their university’s roles in providing proper information 

on hurricanes?  
 
With these goals in mind, the following hypotheses were formulated: 
 

1. If students own pets, they will be more likely to learn about shelters and evacuation 
routes on their own, since the concern for their pet will lead them to take preventative 
measures. 

2. If students perceive they are unprepared for a land-falling hurricane, they will perceive a 
greater need for a university-sponsored workshop on hurricane preparation. 

3. If students perceive their residences to be lacking in structural integrity, then they will be 
more likely to evacuate their residences. 

4. If students perceive that their universities should take a greater role in their notification of 
disasters, then they will be more likely to sign up for notification protocols sponsored by 
the university. 

5. If students are well-prepared about hurricanes, then they perceive that the university has 
done a good job educating them about hurricane preparations. 

6. If students feel like their residences adequately shelter them from hurricanes, they will be 
less concerned about the likelihood of a hurricane strike. 

 
Research Methods and Data 
 
Data Collection and Analysis 
 
The research team consisted of three students, two faculty mentors, and one Ph.D. student. The 
faculty mentors and the Ph.D. student decided on an overall topic, applied for and received IRB 
approval, and organized regular meetings. They assisted the REU students with survey design, 
sampling strategies, and statistical analysis and interpretation, and provided feedback on the final 
products. The REU students were solely responsible for data collection, data entry, background 
research, and the content of the report, poster, and presentations.  All members of the research 
team were involved in each aspect of the research. 
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The team decided to investigate the perceptions and preparedness of a sample of USF students 
regarding the ongoing hurricane 2009 season. At the first meeting, the team decided to limit the 
survey to undergraduates because of the larger population and its presumed greater vulnerability 
as compared with graduate students, faculty and staff. Furthermore, it was decided to use an in-
person survey (i.e. face-to face interviews) because this method was deemed the most 
comprehensive and efficient. A questionnaire consisting of three parts (perceptions, experiences 
and preparedness, and background) with a total of 39 items was designed, pilot tested, and 
modified (see Appendix A for the final draft). It should be noted at this point that we were not 
able to conduct an extensive pre-test of the survey instrument as it should be done under normal 
circumstances, yet we did the best we could given the limited time frame. The survey was 
primarily composed of yes/no and Likert scale questions so as to keep the length of the 
interviews manageable (approximately ten minutes) and to facilitate statistical analysis. An 
information letter that was provided to all participants, and final IRB approval for the study, are 
provided in Appendices B and C of this report.   
 
It was decided to use a convenience sample of participants because a true random sample would 
have been challenging and time-consuming to obtain under the constraints of the research. 
However, efforts were made to limit bias and to recruit as diverse a set of participants as 
possible. The team chose thirteen on-campus locations to recruit participants either inside or 
outside buildings in areas where students typically congregate.  These locations included the 
USF library, campus bookstore, newly built student center (Marshall Center), the engineering 
quad, gym, mass communications building, business building, medical area, administration 
building, dorms, psychology building, fraternity and sorority housing area, and arts and sciences 
classroom building. On-campus research locations are shown on the map found in Appendix D, 
with some also depicted in Figures 3.1 to 3.8. These sites are generally considered the most 
trafficked areas of the university. Further, it is important to note that many of these areas are 
used by a mix of majors and levels, and by on- and off-campus residents alike. We also tried to 
maximize diversity by varying the days and times of data collection. Data were collected during 
a time period spanning three weeks in June and July of 2009, on all days of the week, and 
between 10 a.m. and 11:30 p.m. When researchers approached potential participants, they first 
asked whether he or she was an undergraduate student and only proceeded to enroll persons who 
answered affirmatively. Overall, we estimate that forty percent of approached persons rejected 
participation.   
 
As is typical of survey research and in order to protect the confidentiality and anonymity of 
respondents, no names or addresses were requested by the researchers. Surveys were identified 
only by one of the three interviewers’ first initial and numbered sequentially as the interviews 
took place. Each researcher entered the surveys he or she completed into an SPSS database that 
was provided by one of the faculty mentors to facilitate data analysis. Only members of the 
research team were given access to the various copies of the data set.  Hardcopies of surveys are 
kept in a locked file cabinet in one of the faculty mentors’ offices and will be kept safely for 
three years before being destroyed.  
 
During the analysis phase, it was first necessary to prepare the data for analysis as much as 
possible by cleaning the data set, reconfiguring categories and removing cases missing important 
information. Two incomplete surveys were removed at this time. We then determined and 
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analyzed the frequencies of all answered categories. Next, we utilized chi-square analysis to test 
our hypotheses and generate additional significant findings. This method of analysis resulted in 
statistical correlations between independent (such as gender) and dependent (such as willingness 
to evacuate) variables. 
   
Sample Characteristics  
 
The final sample population consisted of 217 undergraduate students. Obviously, this is a 
relatively small sample, given the overall number of USF undergraduate students enrolled in the 
summer terms (approximately 21,817), but it still reflects a meaningful cross-section of the USF 
student body. How the study sample compares with the overall population based on the available 
information (see Appendix E for details) is discussed below.  
 
Gender and Race 
 
The demographic make-up of the research sample compares favorably with that of the overall 
USF undergraduate population of summer 2009. Approximately fifty-three percent of survey 
respondents were female and forty-seven percent were males; as shown in Table 3.1, this is 
similar to the fifty-eight percent/forty-one percent split of the overall undergraduate student 
population along gender lines. It is presumed that female respondents were slightly 
overrepresented because they were less likely to reject participation than male students.  
 
Table 3.1: Gender and Race 
 Sample (%) USF (%)
 African American 15.2 13.6 
 Hispanic 12.9 14.0 
 American Indian  0.9   6.3 
 Asian/Pacific Islander 12.9   0.5 
 White 55.3 62.8 
 Other   2.8  1.7 
 Male 47.2 41.4 
 Female 52.8 58.5 

 
Likewise, the racial/ethnic composition of the study sample reflected for the most part that of the 
overall population (Table 3.1). Self-identified African-American students were slightly 
overrepresented (by about two percent) but students identifying themselves as Asian/Pacific 
Islanders were much more numerous than in the overall population (about twelve percent 
higher). This resulted in the fact that the proportion of student participants identifying as 
“Hispanic,” “White,” and “American Indian” were slightly under-represented in our sample, by 
seven and a half percent at the most. 
 
While it is not perfect, the gender and racial/ethnic make-up of survey participants is sufficiently 
representative of the overall population to allow for generalizations. Next, we discuss additional 
characteristics of the sample population for which comparative information was not available or 
accessed.  
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Age and Student Status 
 
Most (eighty-six percent) of the study sample fell in the “typical” undergraduate age range of 18 
to 24. The remaining fourteen percent were from 25 to 39 years old.  
 
The vast majority of interviewees (eighty-eight percent; Table 3.2) were “regular” USF students.  
The rest were visiting students, such as REU participants and students from other universities. 
However, the majority of these visiting students identified Florida as their home state. 

 
Table 3.2: Student Status 
 Frequency Percent
Regular USF Student 193  88.9 
Visiting Student from Florida   12    5.5 
Visiting From Area Affected by Hurricanes     2    0.9 
Visiting From Other US State    7     3.2 
Visiting From Foreign Country    1     0.5 
Other    2     0.9 
Total 217 100.0 

 
Year in College and Major 
 
The survey sample favored students in their third (twenty-seven percent) and fourth (thirty-five 
percent) years of college (Table 3.3). First and second year students accounted for about twenty-
three percent of the overall sample population.  “Other” students, typically in their fifth and sixth 
years of study, accounted for fifteen percent of the sample.  Students identified a wide variety of 
majors (Table 3.4); the most common were Biomedical Sciences (fifteen percent) and 
Psychology (six percent). No other major accounted for more than five percent of the sample.  
 
Table 3.3: Year in College          Table 3.4: Categories of Majors 
 Frequency Percent
First Year   24   11.1 
Second Year   27   12.4 
Third Year   58   26.7 
Fourth Year    76   35.0 
Other   32   14.7 
Total 217 100.0 

 
Home State and Country 
 
Sample participants identified a total of fifteen different home states. However, the vast majority 
of them (eighty-six percent) declared Florida as their home state. Only four percent of 
participants identified were from countries other than the United States. This figure closely 
resembles the number of international students at USF overall according to the USF International 
Homepage (2008). 
 
 

 Frequency Percent
Social Science and Business   88   40.6 
Natural Science   25   11.5 
Engineering and Computing   27   12.4 
Medical   50   23.0 
Education, Arts, Athletics   27   12.4 
Total 217 100.0 
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Residency in Tampa 
 
The median length of residency in Tampa at the time of the survey was approximately three 
years. Twenty percent of students had lived in Tampa for less than a year.  A plurality (forty-
seven percent of students) had lived in Tampa for one to four years, and the rest (thirty-three 
percent) lived in Tampa from five to thirty-three years. Most respondents lived off-campus, in 
apartments (fifty percent) or houses (thirty percent).  Only seventeen percent lived in the dorms 
(Table 3.5).  Interviewees had a diverse range of living arrangements (Table 3.6), with the most 
common being living with friends (thirty-five percent).  

 
Table 3.5: Residence Type in Tampa   Table 3.6: Living Arrangements 
 Frequency Percent   Frequency Percent 
Department 110 50.9  Alone   22   10.2 
Dorm   37 17.1  Friends   77   35.6 
House   67  31.0  Partner/Family   26   12.0 
Mobile Home    1    0.5  Parent(s)   45   20.8 
Other    1    0.5  Other (Dorm)   46   21.3 
Total 216 100.0  Total 216 100.0 
Missing     1   Missing     1  

 
Pet Ownership 
 
Excluding those who lived in dorms (dorms do not allow pets), a large number of students (about 
thirty-six percent) owned pets in Tampa. This is small compared to the approximate fifty-eight 
percent of general households that own a cat or a dog (U.S. pet ownership 2007, 2009), but it 
was expected that very few students would bring pets to school with them. 
 
The research team determined that its survey techniques generated a good mix of students for the 
sample. The age and race demographics closely matched those of USF’s population, and the 
other demographic statistics demonstrated that our sample represents a large range of 
undergraduate students.  
 
Descriptive Findings 
 
Introduction 
 
The project yielded a total of 219 interviews, two of which had to be discarded because of 
missing data.  All of the rest were completed in full, providing an ample dataset from which to 
survey and analyze student knowledge, perceptions, and preparedness. The highlights of the 
survey included an over-estimation of hurricane probability, yet a low reported concern about 
hurricanes; low levels of preparedness; and confidence in one’s dwelling and ability to evacuate. 
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Findings  

Knowledge 
 
The first two questions asked respondents the beginning and end dates of hurricane season. The 
correct answers for Tampa are June 1st and November 30th. A slight majority of respondents 
answered with the correct month for the start date; about one-ninth thought it began in May and 
13 percent in July (Table 4.1). A minority (40 percent) chose a date in November for the end of 
the season (Table 4.2). From these two questions, each respondent’s perceived length of the 
hurricane season was calculated (Table 4.3). A quarter of respondents believed six out of twelve 
months of the year were part of hurricane season; 17 percent chose five. The majority gave 
answers that were slightly too short apart, with the most common calculation from the two 
answers being five months. The choice of too early of an end month probably accounted for 
much of this error. 
 
While underestimating the length of the season, students tended to over-estimate the probability 
of a hurricane striking Tampa this year, and to approximate the correct probability of a tropical 
storm. The median perceived probability of a hurricane was thirty percent; answers, however, 
ranged from zero percent to seventy-five percent.  The middle half of results ranged from fifteen 
percent to fifty percent. As for the chance of a tropical storm coming to Tampa, fifty-five percent 
was the median answer; half of the sample said between forty percent and about seventy-seven 
percent.   

 
Table 4.1: Start of Hurricane                    Table 4.2: End of Hurricane  
Season Month                 Season Month 
 Frequency Percent   Frequency Percent 
January     1   0.5  January     5   2.4 
March     3   1.4  February     2   1.0 
April     2   1.0  March     1   0.5 
May   24  11.6  April     1   0.5 
June 110  53.1  May     1   0.5 
July   29  14.0  July     3   1.4 
August   25  12.1  August   21   10.1 
September     9    4.3  September   48   23.2 
October     2    1.0  October   38   18.4 
November     1    0.5  November   83   40.1 
December     1    0.5  December     4     1.9 
Total 207 100.0  Total 207 100.0 
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Table 4.3: Length of Hurricane Season 
Months Frequency Percent 
2   8    3.9 
3   33  15.9 
4   57  27.5 
5   37  17.9 
6   54  26.1 
7   12   5.8 
8    2    1.0 
9    1    0.5 
10    1    0.5 
12    2    1.0 
Total 207 100.0 

 
Perceptions of Concern and Readiness 
 
Despite exaggerating ideas of hurricane probability, roughly a quarter of respondents each 
reported that they were “Somewhat Concerned”, “Neutral”, or “Not Really Concerned” about a 
hurricane coming to their area in this season. Only eight percent were “Very Concerned”, while 
fourteen percent chose “Not Concerned at All” (Table 4.4). A similar distribution was observed 
in participants’ self-evaluations of their preparedness (Table 4.5), in which only eight percent 
considered themselves “very well prepared”, while twenty-two, twenty-six, and twenty-six 
percent were “Well Prepared”, “Neutral”, and “Not Well Prepared” respectively. Approximately 
one-fifth of respondents judged themselves to not be prepared at all. 

 
Table 4.4: Concern over Hurricane     Table 4.5: How Well Prepared for  
Hitting Tampa       Hurricanes This Season 
 Frequency Percent   Frequency Percent 
Very Concerned   17     7.8  Very Well Prepared    18     8.3 
Somewhat Concerned   60   27.6  Well Prepared    47   21.7 
Neutral   52   24.0  Neutral    57   26.3 
Not Really Concerned   57   26.3  Not Well Prepared    56   25.8 
Not Concerned at All   31   14.3  Not Prepared at All    39   18.0 
Total 217 100.0  Total 217 100.0 

 
When asked essentially the same question (“How would you rate your overall readiness for 
hurricanes this season”) as Question A.4 (“How well prepared do you feel for this hurricane 
season?”), except after listing their preparations and evacuation plans (or lack thereof), similar 
results were obtained, with roughly one-quarter each choosing the three intermediate responses: 
“Somewhat Ready”, “Neutral”, or “Not Quite Ready”.  However, the percentage of respondents 
who judged themselves to be “Very Ready” fell roughly three percentage points (Table 4.6).   
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Table 4.6: How Ready are You for Hurricanes 
 Frequency Percent
Very ready    11     5.1 
Somewhat Ready    53   24.4 
Neutral    57   26.3 
Not Quite ready    58   26.7 
Not Ready at All    38   17.5 
Total 217 100.0 

 
Previous Experience 
 
The broad majority of respondents had previously experienced a hurricane (Table 4.7), but only 
fourteen percent of them evacuated for the last hurricane that they had experienced (Table 4.8).  
Of those who did, equal numbers (thirty-five percent each) went to a friend’s house or 
hotel/motel.  Only one respondent reported going to a shelter (Table 4.9). 
 
Table 4.7: Percent Who Have   Table 4.8: Evacuation Rate  
Experienced a Hurricane   for Last Hurricane 
 Frequency Percent   Frequency Percent
Yes 167   77.0  Yes   23   13.9 
No   50   23.0  No 143   86.1 
Total 217 100.0  Total 166 100.0 
 
Table 4.9: To Where did you Evacuate for the Last Hurricane 
 Frequency Percent
Family Members Home   8   34.8 
Friend's Home   5   21.7 
Shelter   1    4.3 
Hotel/Motel   8  34.8 
Other   1    4.3 
Total 23 100.0 
 
Preparations 
 
Despite the respondents’ previous experience with hurricanes, most participants did not report 
making preparations for hurricane season (Table 4.10). Of the sizable minority (thirty-seven 
percent) that did, the most common measures included storing non-perishable food and water, 
buying generators, and installing storm shutters.  
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Table 4.10: Hurricane Preparations 
 Frequency Percent 
Yes   80   36.9 
No 137   63.1 
Total 217  100.0 
 
Evacuation Plans 
 
The lack of preparation extended to a lack of planning. Although seventy-nine percent of 
respondents said they would leave their homes in the case of an evacuation order (Table 4.11), 
only one-quarter of all respondents (and also of those who said they would leave) actually had an 
evacuation plan in place. A little more than half of all participants (with or without plans) said 
they would most likely evacuate to a family member’s home; eighteen percent chose “Other”, 
destinations many of whom told the interviewer that “it depends on where the hurricane is 
going.” Only fourteen percent said they would go to a shelter; fewer respondents still said they 
would visit a family member or hotel/motel. Most participants anticipated evacuating by 
personal car (seventy-five percent, Table 4.12); an additional sixteen percent thought they would 
get a ride from a friend or family member.  

 
Table 4.11: Will Evacuate for  
Coming Hurricane       Table 4.12: Method of Evacuation 
 Frequency Percent   Frequency Percent
Yes 171   78.8  Own Car 165  76.0 
No   19     8.8  Ride With Friend   10    4.6 
Don't Know   27   12.4  Public Transportation    8    3.7 
Total 217 100.0  Rely on Parent or Family   25   11.5 
    Other     9    4.1 
    Total 217 100.0 
 
Students had little idea where they would go if the hurricane warning escalated into an 
evacuation order and they were unable to go to their planned evacuation destination. Asked 
where the nearest shelter was, three-fifths of students gave answers along the lines of “don’t 
know,” “not sure,” and their equivalents. The most popular specific answer (representing eight 
percent of respondents) was the Sundome, which is actually a special-needs only evacuation 
shelter. Only two students gave the correct answer for the USF campus (Pizzo Elementary 
School), though many interpreted the question as asking the closest shelter to their 
home. Various miscellaneous answers were given by the rest of the sample, including "library 
near my house" "downtown" and "out of state."  However, it is significant that the majority of 
students simply did not know the nearest shelter - with or without qualification as to whether it 
was to USF or to their home - and the most popular option would not be available to most 
students in the case of a hurricane event. 
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Table 4.13: Evacuate Where This Time 
 Frequency Percent
Family Members Home  112   51.9 
Friend's Home    20     9.3 
Shelter    31   14.4 
Hotel/Motel    15     6.9 
Other    38   17.6 
Total 216 100.0 
 
Awareness 
 
The vast majority of students (Table 4.14) believed they would find out about a hurricane watch 
or warning through the TV, radio, or other forms of mass media. Almost all of the remaining 
respondents said they would either receive a USF announcement or hear about the advisory from 
a friend or family member. 
 
Nearly all respondents were aware of MoBull (Table 4.15), USF’s free emergency alert text 
message system, indicating that the university has successfully marketed the program. Of the 
eighty-nine percent of students surveyed that were aware of it, almost three-quarters were signed 
up for it (Table 4.16). However, just eighteen percent of students reported that they had received 
some hurricane preparedness information from USF (Table 4.17).  However, this question 
immediately followed the MoBull questions, and it appeared that many respondents mistook the 
question to refer solely to information received through the MoBull system.   
 
Table 4.14: Method of Obtaining Hurricane Information         Table 4.15: Aware of MoBull                         
 Frequency Percent   Frequency Percent
Media 177   81.6  Yes 194   89.4 
USF Announcement   19     8.8  No   23   10.6 
Friend/Family   19     8.8  Total 217 100.0 
Other     2     0.9  
Total 217 100.0  
 
Table 4.16: Signed Up For MoBull   Table 4.17: Received Hurricane Information from USF 

 Frequency Percent 
Yes 160   75.8 
No   51   24.2 

Total 211 100.0 
 
Scaled Questions 
 
After answering questions about their sources of information, respondents were asked to rate 
their disagreement or agreement with four statements on a scale of one to five. For the first 

 Frequency Percent
Yes   39   18.1 
No 177   81.9 

Total 216 100.0 
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statement, “My current residence is able to withstand a hurricane” (Table 4.18), most 
respondents either somewhat agreed (thirty-six percent) or neither agreed nor disagreed (twenty-
four percent).   
 
Table 4.18: Residence Ability to Withstand Hurricanes 
 Frequency Percent
Strongly Disagree   24   11.1 
Somewhat Disagree   28   12.9 
Neither Disagree or Agree   53   24.4 
Somewhat Agree   77   35.5 
Strongly Agree   35   16.1 
Total 217 100.0 
 
Approximately one quarter of the respondents were not as confident in the resilience of their 
homes. Students were more confident in their ability to evacuate in the case of a mandatory 
evacuation order (Table 4.19). Only eight percent disagreed or strongly disagreed with the 
statement. 
 
Table 4.19: Ability to Evacuate Easily 
 Frequency Percent 
Strongly Disagree    2     0.9 
Somewhat Disagree   16     7.4 
Neither Disagree or Agree   33   15.2 
Somewhat Agree   97   44.7 
Strongly Agree   69   31.8 
Total 217 100.0 
 
An element of disagreement came in with the question “USF has done a good job providing me 
with information on hurricane preparedness” (Table 4.20).  The majority disagreed or strongly 
disagreed, though a considerable percentage of students neither agreed nor disagreed. Only 
eighteen percent positively rated the institution’s delivery of hurricane information. 
 
Table 4.20: USF Has Done a Good Job Providing Hurricane Information 
 Frequency Percent
Strongly Disagree   49   22.6 
Somewhat Disagree   69   31.8 
Neither Disagree or Agree   59   27.2 
Somewhat Agree   28   12.9 
Strongly Agree   12     5.5 
Total 217 100.0 
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The last question asked if students thought a mandatory online hurricane prep workshop might 
be helpful.  Although results varied widely, there was a demonstrable tendency towards support 
of a mandatory USF online workshop on hurricane preparedness (Table 4.21). Half of the 
students somewhat or strongly agreed that it would be helpful, while twenty-nine percent 
somewhat or strongly disagreed with the statement.  Twenty percent of respondents felt neither 
way. 
 
Table 4.21: Mandatory Hurricane Workshop is Useful 
 Frequency Percent
Strongly Disagree   28   12.9 
Somewhat Disagree   34   15.7 
Neither Disagree or Agree   44   20.3 
Somewhat Agree   66   30.4 
Strongly Agree   45   20.7 
Total 217 100.0 
 
Summary 
 
 The descriptive results of the survey raise a number of salient points.  First, the respondents are 
aware of the Tampa Bay area’s vulnerability to hurricanes and other tropical storms, with a 
significant number of participants vastly overestimating the likelihood of a hurricane strike this 
season. Yet even while exaggerating the chances of an event, a clear majority of participants 
reported that they were either unconcerned or neutral about a hurricane coming to their area.  
This lack of concern translated into a lack of preparation; barely one-third of respondents made 
any preparations for hurricane season, and most considered their level of preparedness poor or 
“neutral.”  This is especially surprising in light of most of the group having previous hurricane 
experience. 
 
Likewise, most students did not have an evacuation plan in place, even though the vast majority 
said they would evacuate if it were mandated. Most said they would drive their own cars to a 
family member’s home, yet if they were unable to do so, very few would be able to locate the 
nearest public evacuation shelter. Most would track the storm using TV, radio, or the internet, 
and they would also be notified via text message from USF, having signed up for MoBull.  
 
Despite a lack of preparation and planning, most students felt optimistic about being able to 
evacuate in a timely matter, and about their homes surviving. They were not as impressed, 
however, with USF’s performance in educating them about hurricanes. As a solution, many felt 
that a mandatory online hurricane information workshop sponsored by the institution would be 
helpful. It is essential that the university take into account the students’ lack of knowledge and 
preparations, apparent sense of invincibility, and dissatisfaction with the information the 
university has provided them. 
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Analysis and Results 
 
Results of Testing Hypotheses 
 
Introduction 
 
After being entered into the professional-grade statistics package SPSS, the survey data were 
analyzed for relationships that might indicate the verity or falsehood of our hypotheses, as well 
as other unexpected links. In doing so, the team found a number of such connections. These 
including a positive correlation between optimism about residences being able to survive a 
hurricane and optimism about being to evacuate quickly; differences between inhabitants of 
different kinds of residences and their rating of the hurricane information USF provided; and a 
number of other statistically, and perhaps practically significant relations. 
 
Residence Structural Integrity 
 
It was hypothesized that the more students feel their residences adequately shelter them from 
hurricanes, the less concerned they will be about the likelihood of a hurricane strike. The survey, 
however, showed no significant association between respondents’ confidence in their residence 
and their overall concern about hurricanes (Chi Square 5.092, df = 4, p = 0.278).  Nevertheless, 
the confidence students had in ability of their residences' integrity against a hurricane was 
strongly linked (Chi-Square 10.692, df = 4, p = 0.03) to their optimism about being able to 
evacuate quickly in the case of a mandatory evacuation order, but not to their concern about a 
hurricane coming to their area (Chi-Square 5.092, df = 4, p = 0.278). Of those respondents who 
agreed or strongly agreed that their residence would survive a hurricane, fifty-four percent felt 
that they could evacuate quickly. Of those who disagreed or strongly disagreed with the first 
question, only twenty-two percent thought their house would be able to withstand a hurricane.  
Perhaps surprisingly, whether or not respondents had experienced a hurricane demonstrated no 
significant effect (Chi-Square 2.402, df = 4, p = 0.662) in their confidence in their home’s ability 
to withstand a hurricane.  
 
Major 
 
Respondents’ majors were split into five general categories: social sciences and business; natural 
science; engineering and computing; medical; and education, arts, and athletics. It was expected 
that students’ majors would be related to their level of concern, however, no significant 
difference (Chi-Square 4.985, df = 8, p = 0.759) was found between these variables. It was also 
thought that students in majors related to the hard sciences and social sciences would be more 
prepared as a result of possibly learning about hurricanes and their effects. Neither contention 
was supported by the results of the survey, with no significant relationship between major and 
self-assessed preparedness (p = 0.592) nor whether or not actual preparations were made (p = 
0.603) found.  
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Type of Housing 
 
The team hypothesized that students living in dormitories would say that the university had done 
a better job of providing them with information on hurricanes than students living in other types 
of residences. There was a significant difference (Chi-Square 14.152, df = 4, p = 0.007) between 
residents of different housing types and their rating of USF’s job performance in providing them 
with hurricane information. Twenty-seven percent of students living in dorms “Agreed” or 
“Strongly Agreed” that USF did a good job informing them, as compared to seventeen percent of 
those residing in off-campus apartments and sixteen percent of those living in houses or other 
types of dwellings. The difference may arise from students in campus housing receiving 
materials and support geared specifically towards them, such as alarm drills. However, 
approximately three-fifths of both apartment dwellers and dorm residents disagreed or strongly 
disagreed that USF did a good job. Interestingly, the highest “median” rating was given by those 
living in houses, with forty-two percent choosing “Neither agree nor disagree;” one speculates 
that homeowners (and children living with their parents) may feel that the school does not have 
as much of a responsibility to inform them. 
 
Table 5.1: USF Provides Good Information Compared to Type of Residence 

  Somewhat Disagree/  
Strongly Disagree 

Neither 
Disagree  
or Agree 

Somewhat Agree/ 
Strongly Agree Total 

Apartment Count   67 24 19 110 
percent      60.9    21.8    17.3 100 

Dormitory Count   22  5 10   37 
percent      59.5   13.5 27 100 

Manufactured Home/  
House/Other 

Count   29       29 11   69 
percent   42 42    15.9 100 

Total Count 118 58 40 216 
percent      54.6    26.9    18.5 100 

 
USF Information Availability 
 
The research team hypothesized that if students are well-prepared for hurricanes, then they will 
perceive that the university has done a good job educating them about hurricane preparations. 
Despite what was predicted, there was no significant association between satisfaction with the 
university’s preparedness education and either of the two self-assessments of hurricane readiness 
(Chi-Square 5.185, df = 4, p = 0.269; Chi-Square 2.379, df = 4, p = 0.666 respectively). Many 
undergraduates who perceived themselves as better prepared for hurricanes did not see the 
university as doing a good job of providing good hurricane preparation information. 
Undergraduates who had already experienced at least one hurricane tended to rate USF’s job 
performance on informing them about hurricanes more favorably than those who did not have 
such an experience (Chi-Square 5.943, df = 2, p = 0.051), as did students who thought they could 
evacuate more easily (Chi-Square 10.967, df = 4, p = 0.027), though no group here gave the 
university a positive rating overall. There was no significant difference between perceptions that 
USF provided good information and a perceived need for a hurricane workshop (Chi-Square 
21.952, df = 16, p = 0.145). 
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Hurricane Preparations and USF Course Need 
 
The team hypothesized that if students perceive that they were unprepared for a hurricane, then 
they would perceive a greater need for a university-sponsored workshop on hurricane 
preparation. The data (see Table 2.3) showed that undergraduates’ perceived level of 
preparedness varied markedly based on their perceived need for a USF- sponsored hurricane 
course (Chi-Square = 11.485, df = 4, p = 0.022).  Indeed, 35.4 percent of undergraduates who 
felt well or very well prepared for hurricanes stated that they would still find a USF workshop on 
hurricanes to be useful to them, and over half (about fifty-one percent) of respondents feeling 
neutral about their hurricane preparedness revealed that they would find such a course to be 
necessary as well. 
 
Pets 
 
It was hypothesized that pet owners would take marginally greater efforts to prepare on behalf of 
their pets. The previously-cited statistics showing such low percentages of people with actual 
preparations or knowledge of pet-friendly shelters undermine this hypothesis, and there even 
proved to be no significant connection between pet ownership and self-perception of 
preparedness for hurricanes with the student population (Chi-Square 0.956, df = 2, p = 0.620).  
 
The team also thought that students with pets would be more concerned about a hurricane hitting 
because of the added responsibility of a pet. However, no significant difference was found 
between owning pets and perception of preparedness for hurricanes (Chi-Square = 0.956, df = 2, 
p = 0.620). Students who owned pets did not even believe it would be more difficult to evacuate, 
as no significant difference was found between pet ownership and negative responses to the 
question about being able to evacuate easily (chi-square 0.691, df = 2, p = 0.708).   
 
General Findings 
 
Gender 

It was expected that males and females would perceive hurricanes differently. A significant 
difference (Chi square 8.616, df = 3, p = 0.035) was noted between gender and respondents’ 
perception of the probability of a hurricane hitting Tampa this year. Females were more likely to 
over-estimate the chance of a hurricane this year, while the median male answer was closer to 
the correct range. This overestimation might account for females being more concerned than 
males about the threat of a hurricane (Chi-Square 10.108, df = 2, p = 0.006).  Forty-three percent 
of females (as opposed to twenty-seven percent of males) were “somewhat” or “strongly” 
concerned about a hurricane coming to their area, while the majority (fifty-one percent) of males 
were “not very concerned” or “not at all concerned”.   

Age 
 
The age distribution of undergraduate students in the sample ranged from eighteen to thirty-nine 
years old; a substantial number were what might be called non-traditional students. It was 
hypothesized that this age distribution might reflect different perceptions and concerns towards 
hurricanes. The data supported this; there was a significant difference between age and level of 
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concern for a hurricane hitting Tampa Bay this year. Fifty-nine percent of all non-traditional 
aged students (i.e. those students over 25 years of age) being somewhat or very concerned, while 
only 31 percent and 29 percent of younger age groups were somewhat or very concerned (Chi-
Square 17.394, df = 4, p = 0.02). With this in mind, universities could better tailor their messages 
on hurricane preparedness according to the different age groups. 

 
Perception vs. Concern 
 
It was assumed that the higher percentage a respondent gave for chance of a hurricane hitting 
Tampa this year, the higher that person’s level of concern would be. The analysis supported this 
contention; there was a significant difference between these variables (Chi-Square 22.798, df = 
6, p = 0.001). Respondents who estimated a low probability were markedly less concerned than 
those who estimated higher chances of a hurricane strike. However, there was no significant 
difference between respondents’ assessments of tropical storm probabilities and their concern for 
a hurricane coming to Tampa (Chi-Square 4.747, df = 6, p = 0.577). It might be thought that 
students who evacuated in the last hurricane would be more troubled about a hurricane hitting 
Tampa this year, yet these students were not significantly more likely to be concerned (Chi-
Square 1.305, df = 1, p = 0.253) .  
 
Hurricane Experience 
 
A little over three quarters (about seventy-seven percent) of the students surveyed had previously 
experienced a hurricane. Even though so many students had personally been through a hurricane, 
no significant difference  in concern about a hurricane coming to Tampa this year was found 
between those who had and those who had not previously experienced a hurricane (Chi-Square 
1.746, df = 2, p = 0.418).  
 
Pets 
 
A sizable minority (twenty-nine percent) of respondents owned pets in Tampa. Nearly two-thirds 
of pet-owning students had not made any preparations for their animals; an additional twenty-
four percent said they would “take their animals with them.” Only thirteen percent had made 
actual preparations. Only eighteen percent of the pet owners interviewed knew where the nearest 
animal-friendly shelter was. From these numbers, it is clear that with such a large percentage of 
students owning pets, information on how to prepare pets for hurricanes and also where to bring 
them in the case of evacuation is crucial.  
 
Lastly, there was a significant difference between pet owners and non-owners in perceiving a 
need for a USF-sponsored hurricane course (Chi-Square 8.176, df = 2, p = 0.017).  Whereas a 
little over fifty-seven percent of respondents without pets agreed with the statement that a 
hurricane course would be useful, only about twenty-one percent of respondents with pets 
agreed. This seems to counter to the idea that pet owners would be more apt to seek out 
information that would help them prepare their pets and themselves for a hurricane strike.  
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Evacuation Perceptions and Plans 
 
Self-Assessment of Hurricane Preparedness 
 
Students assessed their own level of hurricane readiness twice, once at the beginning of the 
survey and then again after answering several questions about the specific preparations they 
made.  A link was found between self-assessed preparedness as measured by these questions and 
having made preparations for hurricanes, as well as having an evacuation plan. 
 
Pre-Existing Evacuation Plans 
 
Respondents who had an evacuation plan perceived themselves to be more prepared for a 
hurricane than those who did not. The difference was statistically significant in responses to the 
first question (Chi-Square 11.769, d f= 0.03, p = 0.003), but considerably stronger in the 
validating question (Chi-Square 16.606, d f= 2, p = 0.000), which was asked after participants 
were questioned on the evacuation plans. The majority (fifty-one percent) of students without an 
evacuation plan judged themselves to be “not ready at all” or “not quite ready” on the second 
(validating) question. On the other hand, twenty-three percent of students with a plan in place 
answered this way, while nearly half (forty-nine percent) felt “very ready” or “somewhat ready.” 
 
Preparations 
 
Likewise, students who had made at least one preparation for the hurricane season demonstrated 
a much higher confidence in their preparedness than those who did not. The difference was again 
significant on the first question (Chi-Square 13.702, d f= 1, p = 0.001), but remained virtually 
unchanged after students were questioned on their preparations (Chi-Square 13.483, df = 2, p = 
0.001). Approximately half (almost fifty percent) of students who had not made any preparations 
felt they were not well prepared or not prepared at all on the first question, increasing to a little 
over fifty-three percent on the validating question (which asked if they were “ready” rather than 
“prepared”). On the other hand, a slight majority (fifty-five percent) of those who had made 
plans answered that they were well prepared or very well prepared on the first question, while 
the figure decreased slightly, to fifty-two percent, when it was asked again. This may be the 
result of students often naming only one or two insufficient, or wholly ineffective, measures (i.e. 
shutters, “waterproof hat”) they had taken to prepare for hurricanes.  
 
Interestingly, a significant gender difference (Chi-Square 6.610, df = 2, p = 0.037) was noted in 
how ready students felt they were on the second validating question on hurricane preparations 
(but not on the first). Thirty-eight percent of males, in comparison to twenty-one percent of 
females, thought they were somewhat or very ready for a hurricane; nearly half of females, and 
thirty-nine percent of males, rated themselves not very ready or not ready at all. When retested 
on their perception of their hurricane readiness, females were more likely than males to rerates 
themselves less favorably.  
 
Despite the relationships described above, no meaningful connections were found between 
having made hurricane preparations and perceived ease of evacuation, gender, time lived in 
Tampa, or concern about a hurricane coming to the area this season. Nor were subjects with 
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previous hurricane experience, or even subjects who evacuated for the last hurricane they 
experienced, significantly more likely to have taken preparative measures against future 
hurricanes. However, students who had made hurricane preparations (other than an evacuation 
plan) were significantly more likely to have an evacuation plan than those who had not made 
preparations (Chi-Square 5.971, df = 1, p = 0.015).  Although some students listed the 
evacuation plan on their list of preparations, most did not.  Non-traditional aged students were 
more likely to have prepared for hurricanes. However, the older undergraduates were marginally 
less likely than their younger counterparts to have made any preparations.   
 
Anticipated Destination and Means of Evacuation 
 
Although only one-quarter of students had evacuation plans in place at the time of the survey, all 
students were questioned on whether or not they would evacuate, where they would evacuate to, 
how they would get there, as well as how easy they thought it would be to evacuate. The vast 
majority (about four-fifths) of students did plan on evacuating if told to, though as demonstrated 
above, relatively few had evacuation plans.   
 
As for how students would evacuate (asked even if they did not plan on evacuating when told) a 
significant gender difference was observed in the means of evacuation students planned to use, 
with females more likely to rely on their parents and families than male. 
 
Students were also asked to rate their agreement (or disagreement) with the statement “I could 
evacuate quickly in the case of a mandatory evacuation order.” Answers were dependent, in part, 
on the means of transportation they anticipated using. Eighty-one percent of students who said 
they would drive their own cars agreed or strongly agreed that they would be able to evacuate 
quickly; this number dropped to sixty percent who said they would rely on friends, fifty-six 
percent for those who said they would rely on their parents and family, and fifty percent for those 
who said they would use public transport (albeit a very small sample). The destination of choice 
(family member’s home, shelter, etc.) did not play a significant role (Chi-square 6.695, df = 8, p 
= 0.570) in determining the students’ confidence in their quickness of evacuation. Nor did 
gender, year of birth, and race/ethnicity impact their confidence in their ability to evacuate 
easily. No significant difference was observed between students’ perceived quickness of 
evacuation and their self-assessed degree of preparation for this hurricane season (Chi-Square 
1.913, df = 4, p = 0.752). In addition, no significant difference was observed between students’ 
perceived ease of evacuation and their self-assessed degree of preparation for this hurricane 
season (Chi-Square 1.913, d f= 4, p = 0.752). 
 
Students were also queried on whether or not they thought their residence could withstand a 
hurricane. Flowing from this was the hypothesis, “if students perceive their residences to be 
lacking in structural integrity, then they will be more likely to evacuate their residences.” The 
survey results do not support the hypothesis, as there was no significant difference between 
students who were confident in their structures and not in how likely they would be to evacuate. 
(Chi-Square 3.041, df = 4, p = 0.551). 
 
 
 



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 204 

Workshop and Evaluation of USF 
 
A major objective of this survey was to gain insights into how undergraduates perceived their 
university’s ability to prepare them for disasters.  Their answers from the survey dealing with 
different aspects of the university’s preparedness actions were crossed against different 
demographic and perception factors captured by the survey and then scrutinized for possible 
significant findings.  
 
One focus within this survey was how undergraduates felt about the possibility of having to 
complete a USF-sponsored hurricane workshop educating them on hurricane preparations. If 
students perceived that their need was great enough to warrant such a course, then the team could 
recommend the creation of such a course to the university’s administration. In order to determine 
the specifics for undergraduates’ perception of their need for a USF-sponsored hurricane 
workshop, the data first had to be examined for generalizations amongst all undergraduate 
categories, and then specifically against controlling factors within the undergraduate population.   
Overall, fifty-one percent of undergrads agreed that a USF-sponsored hurricane workshop would 
be useful to them.  No significant difference was found between gender and the need for a USF 
hurricane course (Chi-Square 1.793, df = 2, p = 0.408).  However, differences existed between 
how undergraduates perceived the likelihood of a hurricane striking Tampa and their need for a 
hurricane workshop when the data were coded with multiple different categories (Chi-Square 
13.150, df = 6, p = 0.041).  Nevertheless, when the data were interpreted to include only two 
categories, over- and under-perception of a hurricane strike, the results are not significant at the 
ninety-five percent level, but remain significant at the ninety percent level (Chi-Square 5.310, df 
= 2, p = 0.07).  Out of undergraduates who under-perceived the likelihood of a hurricane hitting 
Tampa this season, forty-one percent still said that they favored a course, as opposed to fifty-five 
percent of students who over-perceived a hurricane hitting Tampa favoring the course. 
 
Undergraduate Concern 
 
There was a significant difference between the level of undergraduate concern about hurricanes 
hitting Tampa and the need for a USF-sponsored hurricane course (Chi-Square 14.250, df = 4, p 
= 0.007). Of the eighty-eight respondents who stated that they were not really concerned or not 
concerned at all about a hurricane strike, thirty-seven and a half percent still agreed or strongly 
agreed that a hurricane workshop would be useful to them. A significant difference was also 
found in the respondents’ support for a mandatory USF online workshop on hurricane 
preparedness and perception of the probability of a hurricane hitting Tampa (Chi-square 13.150, 
df = 6, p = 0.041). Those who estimated lower probabilities for a hurricane strike tended to have 
less support for such a program. 
 
Housing and Time 
 
There was no significant difference between support for a mandatory workshop and those who 
were either optimistic about their residence withstanding a hurricane and those who were not 
optimistic (Chi-Square 4.055, df = 4, p = 0.399). Additionally, it was found that the time 
undergraduates resided in Tampa did not have an effect on their perception of a USF-sponsored 
hurricane workshop (Chi-Square 94.651, df = 100, p = 0.632). 
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USF Information 
 
There was no significant difference between receiving information from USF and perceiving a 
need for a USF hurricane workshop (Chi-Square = 0.569, df = 2, p = 0.753).  There was also no 
significant difference between having an evacuation plan and perceiving a need for a hurricane 
workshop (Chi-Square = 0.800, df = 2, p = 0.670). Nor was there a significant difference 
observed between students who signed up for MoBull and who did not in their perception of a 
need for a hurricane workshop (Chi-Square = 1.614, df = 2, p = 0.446). 
 
Conclusions and Recommendations  
 
It is not a question of “if” but of “when” a hurricane will impact the Tampa Bay area, and it is 
essential that all elements of the area’s undergraduate population be equipped with proper 
education and information, so that individuals can make the best decisions about strategies for 
dealing with these storms. The conclusions in this chapter represent the current perceptions that 
undergraduates hold towards hurricanes, as well as the research team's recommendations for 
providing undergraduates with proper education on tropical systems. 
 
Conclusions 

• Tampa is situated in a high hazard risk area; the community is exposed to hurricane 
activity, lies within the storm surge zones for low category events and has a highly 
vulnerable population.  

• Undergraduates overestimate the likelihood of a hurricane or a tropical storm coming to 
Tampa in any given season, but do not show an equivalent level of concern for these 
systems. Undergraduates also tended to be fairly neutral when asked their perceived level 
of preparedness. While undergraduates are aware of Tampa’s vulnerability to hurricanes, 
they take it lightly. 

• While many undergraduates have experienced a hurricane, most did not evacuate for the 
last one experienced, and the majority has not made any preparations this season.  
Undergraduates may believe that since they survived the last hurricane, they can survive 
again for the next system. 

• A majority of students believe that USF has not done a good job providing them with 
information on hurricanes, and that USF has never given them any information on 
hurricanes. However, analysis of the data found that students in dormitories were more 
likely to state that USF has provided them with good information on hurricanes. Given 
that USF is moving toward becoming less of a commuter school by requiring all 
freshmen to live on campus, this is an encouraging sign that the university is being 
proactive in making sure that at least its on-campus students are informed about 
hurricanes. 

• The research showed that students who have made preparations for hurricanes tend to be 
more confident in their abilities to deal with hurricanes. 
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Recommendations 
 

• USF should look into the possibility of a hurricane workshop for undergraduates. With 
over half of the student body stating that a workshop of some sort on hurricanes would be 
useful to them, and the team finding that many students are misinformed on basic 
information about hurricanes, a workshop giving information on these disasters could be 
very useful to the undergraduate community.  

• Students with pets need to receive more information on how to prepare for hurricanes. 
From our research, it is obvious that USF needs to better inform students about 
hurricanes and it is also clear that a large number of students own pets. Therefore, USF 
should make sure to include important information on pets in hurricanes with the rest of 
their hurricane preparedness information. 

• USF should make MoBull a requirement for all students on campus. When incoming 
freshmen register, their phone numbers should be input into a database and their phones 
automatically registered for MoBull. That way all students can have access to the same 
information and USF can distribute information in a timely manner.  

 
Shooting at hurricanes (the title of this report) may be one student’s response to the coming 
disaster, but it is hardly constructive. It is hoped, then, that such new education strategies and the 
wider use of innovative information outlets, described above, will enhance students’ perception 
and awareness of hurricanes and indeed of hazards in general. In turn, it is anticipated that such 
raised consciousness combined with education will lead to more positive and effective and 
responses to mitigate the impacts of disaster. However, further research is necessary, particularly 
studies that focus on transient groups like students, to model awareness and behavior 
characteristics.  
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Who Is This Middle-Aged Intern? 
Reflections of an Older Student Nurse Intern 

 
Candace J. Kolenda, Nursing 
The College of St. Scholastica 

Kathleen Cargill, M.A., A.B.D., Advisor 
McNair Scholars Program 

The College of St. Scholastica 
 
     Setting the Scene.  Who is the nurse and who is the intern? A puzzled look comes over the 
face of a patient as he tries to determine between the two, which of us is the intern, and which is 
the mentor.  The nurse is a lovely 25-year-old, extremely competent practitioner, and the intern is 
a 52-year-old novice.  My mind, body, and spirit were all challenged to perform during this ten-
week internship. This reflection is of the summer I spent as an over-50 intern at St. Mary’s 
Medical Center in Duluth, MN.   
 
     The situation is this: I am a returning student who started a nursing program 31 years ago.  I 
gave it up after becoming enamored with the shipping industry on the Great Lakes.  I went to a 
maritime officers’ training program, earning certificates as a Great Lakes navigator and later a 
steam and diesel engineer that qualified me to serve on the large cargo ships of the Great Lakes 
fleets.  I worked on various ships over the years until I married, retired from the career, and 
raised a family.  I never returned to the shipping industry, found myself thrashing around for a 
career the better part of ten years, finally realizing my original calling as a nurse was the best 
place for me.     
 
     Considering that undergraduate credits never expire, I was able to pick up where I left off so 
many years prior. Between the junior and senior year of my undergraduate studies, I interned at a 
local hospital, and was matched with a nurse-mentor; a woman two years out of the same college 
and half my age. 
     
      The Mind.  The mind changes with time and age.  I discovered this in a crucial way during 
this internship.  Where were the facts and figures I used to spit out at will?  I found myself 
groping for drug names, numbers to document, knowing these memory changes were age-
related.  I found my ability for instant recall was greatly diminished; I had to write things down 
straightaway to get them in the chart properly.  When we were done with a patient’s assessment, 
I stumbled in remembering the patient’s pertinent details unless I had done my notations.  They 
came to me, of course, as I visually scanned the patient in my mind’s eye to remember.  My 
mentor patiently waited for the details, reminding me of those I had forgotten.   
 
     Over time, I found myself running a check list in my mind as we entered the room for 
assessments. Going forward, with time, I will develop competency so a routine is second nature; 
knowing exactly what details to focus on, knowing exactly the important information to 
remember, and know how to tune out the rest. With medications, I must be certain of the delivery 
method, suitability as well as compatibility with other medications. There is no leeway for 
mistakes.  I used The Davis Drug Guide to check and recheck the medication orders as a tool to 
prevent drug  
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errors. As a novice nurse, I must take extra caution to understand what is being delivered.  This 
is where a sharp memory can be helpful.  Experienced nurses have a catalog of drugs they have 
administered over the years and understand the parameters for their delivery.   
 
     Although I am no longer a ready storehouse of facts and figures, I carry a sense that the 
patient’s life circumstances can create some of the medical issues that cause them to be in the 
hospital.  What could disgust and dismay a younger nurse about a patient’s condition, an 
experienced person might have the life experience to understand their maladies.  I was assigned 
to the general post surgical area caring for many of the bariatric patients coming out of surgery.  
I noticed a general disgust toward these patients by some of the younger staff.  It was not overt, 
of course, and was not displayed in the care they delivered, but they understood little of how the 
patient developed the condition and the struggles they may have faced. With age, I have 
developed a sense about human frailties, and how their lives can be affected.  Nursing is a 
delicate balance of understanding patients and assisting them in their journey to achieve optimal 
health.  Sometimes nurses become weary of those who will not make progress toward better 
health.   
 
     Over time, I noticed myself developing a tougher hide.  There was a running comment made 
by the nurses on the floor:  “we are not running a hotel.”  The pathway to patient healing and 
independence meant they had to manage activities of daily living on their own without a nurse or 
aide helping.  Being a novice meant I helped patients by adjusting my schedule to the current 
need, whereas a seasoned nurse keeps closer to her plan for the day that includes getting 
medications to the patients at a specific time and adhering to other provider orders. The tough 
hide was an understanding that most of the patients would not have anyone at home to do tasks 
for them; therefore they had to be performed independently.  If not, a different plan of care had 
to be initiated.  Patients had to meet their set of goals called “pathways” to get out of the 
hospital.  The nurses on the floor worked very hard to get their patients to meet those goals. The 
patients have a high level of need, with many of them in severe pain.  During orientation, the 
hospital administrator who stated that patients in our care on the hospital floor today would have 
been in intensive care a decade ago and those in intensive care would not have survived.  Patients 
are more acutely ill when they are admitted to the hospital than in the past.  They go home in a 
shorter amount of time and therefore are not as strong.   
 
     The Body.  My back was sore and my feet ached at the end of the day.  Nursing is certainly 
for the strong, and the intensity of the job is not for the frail.  The first day of the internship, my 
mentor and I did not stop moving the whole eight hours we worked.  The pace of the surgical 
floor at St. Mary’s is fast. We got a report in the morning, immediately did our assessments, 
passed medications, and completed cares. It was then time to complete dressing changes and 
possibly discharge paperwork before taking a break.  
 
     It takes brute strength to get a patient slid back up in bed, especially those patients who are 
weak.  The internship and my future job require my strength and endurance.  I am not as strong 
as I used to be.  Moving patients in bed showed me where I had lost my strength as they were 
heavier then I thought they should be.  I held the pace but was tired at the end of the shift. After 
the first few shifts, I dragged myself up the  
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incline of the parking lot and wondered how I could be so exhausted.  After a week, I did not feel 
quite so spent.  I layered extra padding in my shoes and I was good to go! 
 
       Working the night shift was an adjustment in itself.  I anticipated hitting a wall of exhaustion 
at three a.m., but as it turned out I stayed alert all though the night.  The pace of the night shift 
was different than the pace during the day.  It was usual that we had more patients and often they 
experienced difficulty through the night.  Frequently, the nursing aid called in sick and there was 
no replacement.  Thus, those tasks were left for the nurses to accomplish.  There were few 
doctors around and no physical therapists; few tests were scheduled and the hospital was quiet.  
It was a peaceful time since there were very few other staff around, so it was just the nurses and 
patients. 
 
      When the hospital floor was full it meant our patient load was high, especially so on the night 
shift when staffing is light.   It did not necessarily mean that the activity level was low.  Tasks 
were done quietly.  The hall lights were dim.  Going into the rooms and doing the assessments 
was done in dim light.  My eyes had a tough time adjusting.  I had to wear reading glasses and I 
needed a flashlight to see. 
  
     Generally the night shift was a rewarding time to provide care. Patients were alone and, with 
time to think about their condition if they could not sleep, they willingly expressed their fears.  I 
would say the best patient interactions came during the night when the pace of the hospital was 
lower.  One night a patient who had a cancer diagnosis and had lived a very hard life was awake 
in the dim light of her room.  She was weeping and needed someone to listen to her.  I was able 
to do that with an understanding of what she may have been through and what she may be 
leaving behind. 
 
     Recovering from a string of night shifts was difficult.  I followed the day-night schedule of 
my mentor. We worked one evening shift after my mentor had traded a shift with a colleague.  It 
was hard to rest ahead of time in anticipation of a night shift.  After a shift I went home and tried 
to get as much sleep as I could.  The longest stretch of nights was six, which was difficult.  The 
day following a night shift was like a lost day and my recovery time was slow.  It was deep into 
the day before the fog cleared after a stretch of nights.   
 
     Traditionally, hospitals scheduled around the clock so nurses rotated into three different 
shifts.  Three shifts were hard on workers’ biological clock so they developed a day-night or day-
evening schedule.  This is preferred by most nurses. They also like the ability to have twelve-
hour shifts.  Two nurses will share assignments in a day.  They take over for each other twelve 
hours apart. Patients like having only two faces to get to know rather than three during their stay.  
They become a cohesive team for the patients.   
 
     The Spirit within Nursing.  Nursing has a spirit of caring, healing and advocacy.  My job as a 
nurse is to care for the patient as a whole being and to treat the illness in a holistic context. The 
job also is to look beyond what is happening to them currently and plan for what might happen to 
them after they leave the hospital.  This internship taught me to look into a patient’s life, care 
about their future, and advocate for proper placement.  The hospital is a collaboration of 
providers, from doctors to therapists with the nurse at the center as the advocate for the patient.  
It is amazing how many hands are involved in the caring process.  From the physician to the 
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nurse’s aide with all the specialties that patients are referred to, it makes for a large group of 
people. 
 
     The dynamics among the nursing staff were interesting.  An old saying from my younger days 
was, “you create your own reality.”  This statement was evidenced by some of the staff who had 
a difficult time being happy on the job.  I observed staff that walked in the job upset and 
unhappy.  They got upset when things were not right or the staffing level was poor.  Luckily, my 
mentor was not one of them.  When she was assigned an extra patient, she accepted the task with 
grace.  I admired her attitude.  
       
     The nurses on the floor to which I was assigned have a reputation for “eating their young,” 
and a reputation for being very tough to work with. They make it very difficult for a new nurse to 
survive. I was able to survive this, possibly because of my age as I am not intimidated by the 
strength of personalities, but it may have been my experience as a mariner, where I encountered 
some very “crusty” personalities and survived them.   Many nurses have strong personalities that 
do not make it easy to break into the profession.  
 
     On the floor are seasoned nurses who have been hospital employees for many years, decades 
for some, working alongside the young nurses new to their careers, ready to change healthcare 
delivery.  The inherent conflict between the two sets up a mild undercurrent of negativity. This 
undercurrent flares up when there are changes made to the basic nursing practices.  In nursing 
change is apart of the job.  Nurses need to take change in stride, adapting their practice as they 
go along.  In general, during the internship the staff created a very cooperative and supportive 
environment.  
 
     Role Models in Nursing.  Nursing is a career that has many possible pathways.  I trained at a 
basic level as a floor nurse, learning skills that are crucial to being a competent nurse.  During 
this internship I saw a multitude of nurses employed at various levels.  I saw a broad scope of 
nursing practice. There were Licensed Practical Nurses to the higher degreed Nurse Practitioners 
who consulted with physicians.  In between were levels of practice for registered nurses that 
went from floor nurse to charge nurse, to nurse managers, and division supervisors.  Clinical 
Nurse Specialists provided particular skilled care such as wound care nurses and IV specialists.   
The hospital also has a executive nurse management team who are systems planners, educators, 
and hospital and health care researchers.   
 
     As I look to my future, I can draw from these role models.  I could spend many years as a 
floor nurse and retire from that with great satisfaction.  Attaining a higher degree and position 
would allow more professional independence.  The Nurse Practitioner career path holds special 
interest for me.  I feel as though taking my career in that direction would fit well with my interest 
in developing longer term clinical relationships with patients.  Nurse Practitioners who work 
with patients through physicians’ offices do long term planning and track patient progress.  One 
of the nurses from the floor was hired into the medical center’s heart center as a case manager, 
following patients as they progress. Nursing as a profession is gaining in diversity of positions.  
It is a positive trend.      
 
     Closing Remarks.  I felt a great privilege in learning the craft of nursing. St. Mary’s Medical 
Center provided me an opportunity to hone my skills and gain the confidence I need to feel like a 
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competent nurse providing care to patients.  The internship was an investment by me in time and 
was a sacrifice of personal resources, but it was also an investment by the medical center, 
creating a confident nurse and potential  employee.  I took my training very seriously; in return I 
was treated with dignity and grace by my mentor.  I am grateful for the care in which she 
approached her position as a mentor.   With this reflection, it is my hope the reader has gleaned 
that my experience was genuinely positive and well-appreciated. 
 
 
I would like to thank St. Mary’s Medical Center for the opportunity to learn the craft of nursing from the staff on 
7W, and especially for allowing me to learn from a very talented nurse, Cassandra Dudzik.  I am deeply grateful.  
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Introduction and Literature Review 
 
The manner in which crime scene evidence 
is examined and collected has changed as 
scientific advances allow testing on smaller 
amounts of biological material found at the 
scene, on clothes, bodies or in the 
surrounding areas.  These scientific 
assessments -- DNA testing specifically -- 
are more reliable than anything that forensic 
scientists or investigators have previously 
used.  DNA analysis can prove within a 
fraction of a percent that DNA found at a 
scene is a suspect’s.  There is about a 1 in 
200 billion chance that two people have the 
same DNA (Platt, pg 62).    
 
Brief History of Fingerprint Discovery 
 
Before DNA testing, fingerprint evidence 
was used to determine if a suspect might 
have been in a place where a crime 
occurred.  Fingerprint evidence was first 
used in court in 1892 (Platt, pg 135).  The 
founders” of fingerprinting were William 
Herschel and Henry Faulds (Yount, pg 16-
17). Both men were British, though they 
worked in India and Japan, respectively, at 
different points in their lives. In 1858 
Herschel was in India and discovered that 
many people used their fingerprints or palm 
prints to sign contracts if they did not know 
how to write.  This worked until some 
people started to refute that the fingerprint 
was theirs (Yount, pg 16).  Herschel looked 
at fingerprints and palm prints and observed 

differences in spacing and direction of 
movement of the lines (ridges) on the hands 
and fingers.  He pointed out these 
characteristics to people who signed 
contracts so that they would know that he 
could prove they had indeed signed.  He 
collected fingerprints of friends and family 
and discovered that all the prints were 
different.  In 1877, after Herschel had been a 
Judge for about 15 years, he mandated 
fingerprints should be used to sign important 
papers such as jail warrants and property 
deeds (Yount, pg 17).     
 
Around 1875, Henry Faulds discovered the 
ridges on fingerprints.   He made 
impressions of all 10 fingers of his students 
and anyone else who would allow it.  He 
tried altering the prints by cutting or 
sandpapering the fingers.  He and his 
students found that each time the prints 
came back showing the original typical 
features.  He assembled a large collection of 
fingerprints, and around 1880, started using 
them to identify criminals (Yount, pg 17). 
 
While these men pioneered fingerprint use, 
the most important person to discover the 
uniqueness of fingerprints was Francis 
Galton, from England.  Galton contacted 
Herschel in 1888 regarding his collection of 
fingerprints (Yount, pg 22).  He acquired 
Herschel’s collection, and combined it with 
his own collection to assemble more that 
8,000 prints.  His calculations led him to 
determine there was a 1 in 64 billion chance 
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that two fingerprints were identical (Yount, 
pg 23).  He started a new classification 
system for prints based on the way the lines 
ran together -- arches, loops and whorls 
were the terms that he gave these 
characteristics.  Using information collected 
in the late 1800s, the FBI started keeping a 
fingerprint file in the 1930s.  In 1975 they 
developed the Automated Fingerprint 
Identification System (AFIS).   This was the 
start of the fingerprint database which is 
now used in the US -- the Integrated 
Automated Fingerprint Identification 
System (IAFIS) (Platt, pg 136-137).   
 
Brief History of Blood Types 
 
In addition to using fingerprints to help with 
identification, blood types can also point 
investigators in the right direction.  The four 
blood types (A, B, AB, and O) were 
discovered in 1902 by Karl Landsteiner and 
his lab in Vienna (Yount, pg 38-41). This 
was an important discovery because it 
showed why some blood transfusions were 
successful and others were fatal (Yount, pg 
41).  Although discovery of blood types did 
not allow police to precisely determine who 
a suspect was, it did allow them to make 
some predictions.  For example, if blood 
found at a crime scene did not match a 
victim’s blood type, it was safe to assume 
that it came from someone else, possibly the 
suspect.  This confirmed that a person had 
been at the house and suggested that an 
altercation had taken place.  
 
Around this same time, research was 
conducted by German chemist, Paul 
Uhlenhuth.  He discovered a way to 
determine if blood drops were from humans 
or animals (Yount, pg 44).   Ultimately,  
Landsteiner’s and Uhlenhuth’s research 
showed that  the proteins that identify blood 
type also are found in other body fluids such 
as semen and saliva, allowing for testing 

most stains found at crime scenes (Yount, pg 
46).  Today, many tests first used by these 
researchers have become more precise and 
led the way to discovery of DNA in body 
fluids. 
 
Brief History of Forensic Ballistics 
 
In 1923, a member of the New York 
prosecutor’s office, Charles E. Waite, 
founded the Bureau of Forensic Ballistics 
(Yount, pg 70).  Around 1918, Waite started 
collecting barrel rifling patterns from gun 
manufacturers (Yount, pg 73).  Waite used 
these rifling patterns to confirm that each 
gun left a distinct mark on each bullet that it 
ejected (Yount, pg 73).   
 
Around 1925 Calvin Goddard joined the 
Bureau of Forensic Ballistics and became 
director after Waite died, about a year later 
(Yount, pg 73).  Goddard continued to 
catalog gun patterns from all over the world 
and soon became a world renowned 
gun/ballistics expert. The FBI started its 
forensic science laboratory as a result of 
Waite’s and Goddard’s research and 
collections.  Many other ballistic 
laboratories were built or added to other 
crime labs (Yount, pg 80).  These labs 
produced new tests to identify gunshot 
residue (Pratt, pg 137). 
 
Brief History of Forensic Odontology 
 
Forensic odontology (dentistry) affects the 
criminal world by allowing criminals to be 
caught and victims to be identified.  Teeth 
can sometimes be the only way to extract 
DNA since they are not made of soft tissues 
and can endure the body decomposition. A 
forensic odontologist can match dental 
records to identify a victim (Genge, pg 158).  
Dental records were used to identify Adolf 
Hitler and Eva Braun (Genge, pg 158).  
Forensic odontologists can match teeth of 
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suspects to bite marks left on victims 
(Genge, pg 158) as in the Ted Bundy case, 
one of the first cases in which bite mark 
evidence was used in a criminal case 
(Genge, pg 158).   
 
Dental X-rays allow photos of details that 
are unseen to the naked eye.  Teeth molds 
capture the smallest imperfections. While 
there is no database to compare teeth, all 
dentists use the same type of basic tooth 
charts.  Dental records describe every tooth 
showing caps/fillings, if any teeth have been 
pulled, if there is anything unusual about the 
roots of teeth and if any teeth are crooked 
(Genge, pg 160). This “Universal System” 
(Genge, pg 160) can be checked for any 
specific tooth defect that has been noted 
either on a victim or a possible suspect.      
 
Research Experience/Internship at the 
Arapahoe County Coroner’s Office 
 
Overview.  I completed an eight-week 
internship at the Arapahoe County 
Coroner’s Office in Centennial, CO, during 
summer 2009.  Arapahoe County is one of 
the largest counties in the state with a 
population of about 600,000.  Major cities in 
Arapahoe County include Aurora, Littleton 
and Centennial.  Arapahoe County is 
designated by statute to practice as a coroner 
system; states vary in whether a coroner 
system or a medical examiner system is in 
place.  Within the coroner system, the 
medical examiner is a forensic pathologist -- 
a medical doctor who has been specially 
trained and board certified in forensic 
medicine. A medical examiner is appointed 
by a panel that represents state departments 
such as the governor’s office and the head of 
the department of health.  Medical 
examiners perform autopsies and determine 
cause and manner of death.   
 

Coroners are elected and the only 
requirements in Colorado are that the person 
who is running be over 18, be a resident of 
the county in which they are running for 
office, and have a high school diploma.  A 
coroner does not perform autopsies unless 
they are a forensic pathologist who has been 
elected to a coroner position.  In a coroner 
system, there can be a forensic pathologist 
on staff.  After the forensic pathologist 
determines manner and cause of death, he 
will present his findings to the coroner.  The 
coroner will then sign off on the death 
certificate based on the information that was 
provided to him by the forensic pathologist.  
In Arapahoe County, the coroner is a board 
certified forensic pathologist enabling the 
office to function as a medical examiner’s 
office.  The coroner’s office employs 
autopsy technicians, medical investigators 
and two forensic pathologists, one of whom 
is the coroner.     
 
In 2007 (the most up-to-date statistics that 
are on file), the coroner’s office performed 
445 autopsies.  Of these, 17 (4%) resulted 
from homicides, 89 (20%) resulted from 
suicides and 89 (39%) resulted from 
accidents (see Figure 1).  Over the past 10 
years the number of homicides has not 
fluctuated dramatically, but the number of 
suicides does appear to be increasing (see 
Figures 2 and 3).  Determining the reason 
for this increase would require research 
outside the scope of this paper. 
 
All deaths occurring in Arapahoe County are 
reported to the coroner’s office except those 
that occur while a patient is under hospice 
care or if the patient has been hospitalized 
more than 24 hours.  Coroner cases include 
suicide, homicide, unexplained deaths, the 
deaths of children and unattended natural 
deaths (see Figure 4). The coroner’s office, 
however, routinely conducts an autopsy on 
anyone whose death has originated or 
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occurred in the county, is unnatural or 
suspicious, or when there is no physician to 
sign the death certificate.  For example, if a 
person is shot and killed in the county, and 
the body is moved in order to dispose it, 
then recovered in a different county, the 
coroner’s office accepts jurisdiction. All 
notifications are documented by the 
coroner’s office (see Appendix A, Figure 1). 
 
Daily Activities.  I was at the office four 
days a week for eight weeks. I documented 
and observed more than 50 autopsies and 
attended 3 scenes with the investigator on 
duty. At homicide scenes, I observed from a 
distance and spoke with police officers who 
were controlling the scene.  At other scenes 
(either natural deaths or suicides) I assisted 
investigators by photographing the scene or 
taking fingerprints once the deceased was at 
the coroner’s office. 
  
When I arrived in the morning, I looked at 
the intake board which contained a quick 
summary of any bodies brought in the night 
before.  The board gave the name of the 
decedent with age, gender, and ethnicity.  It 
also summarized the scene the body was 
found in and suggested possible causes of 
death.   For example, I saw that John Doe, 
41/C/M (a 41-year-old, Caucasian, male) 
was found with a single gunshot wound to 
the head.  The board told me what day he 
had been brought in and whether or not he 
still needed an exam.  If the exam had not 
been completed, it was conducted that day 
and I observed and occasionally assisted.   
 
The case files of the decedents were looked 
over by the forensic pathologist and the 
autopsy technician before an exam was 
started.  This file had a copy of the 
fingerprints, the decedent’s drivers license 
(if applicable, and obtained), pictures of the 
crime scene, and a narrative written by the 
investigator at the scene.  The narrative 

included such information as when the 
investigator was notified, which agency 
notified him or her, and precisely who did 
the notification.  It explained in detail the 
condition of the body and any known 
circumstances leading up to the death.  
These details were received from statements 
obtained by the investigator and typed into 
the narrative when the investigator returned 
to the office.  
 
Further, there were details of the decedent’s 
medication.  If copies of medical records 
had been received, they were in the file as 
well.   Looking at these files gave a general 
idea of what to expect about the victim’s 
condition, possible cause of death, and the 
scene that surrounded the body.  While we 
looked through these cases the forensic 
pathologist decided which type of autopsy 
needed to be performed:  external (partial) 
or full.   
 
Preparation of labels indicating the 
decedent’s name, age, and ethnicity were 
printed and the autopsy room was set up (see 
Figure 5).  Autopsies usually started by 8:30 
A.M. and were generally finished by 11:00 
A.M., depending on the quantity and 
complexity of cases.  After everything was 
cleaned up and put away we returned to the 
general area of the office.   
 
Lunch was from 11:30 A.M. - 12:30 P.M.  
After the break there was not much activity 
unless a case was brought in from another 
county that did not have the correct facilities 
to conduct a complete investigation.  The 
afternoons consisted of technicians and 
investigators answering or returning phone 
calls from family members and mortuaries. 
Employees at the coroner’s office had to use 
discretion, tact and sensitivity when dealing 
with the deceased’s relatives and friends.  
These calls were not simple “yes and no” 
type of calls - they sometimes could be long 
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and time-consuming.    Bodies were usually 
released in the afternoon to a mortuary 
chosen by the family (see Figure 6 for a 
sample daily schedule).  
 
In addition to the daily duties of an intern, I 
sat in on a few meetings between the 
forensic pathologists and lawyers regarding 
different case types in which they would be 
testifying.  The doctors just stated the 
medical findings and gave opinions based on 
the information they had obtained.  The 
meetings I attended were about cases usually 
a few years old because it had taken that 
long to compile all the data.  I also was 
present at two lectures given by Dr. Kelly 
Lear-Kaul, a forensic pathologist at the 
coroner’s office.  One addressed the cases 
the coroner’s office accepted and the other 
was about forensic anthropology.   
 
Colorado Coroner’s Office Employee Job 
Descriptions 
 
Who is First at the Death Scene; What do 
They do?  When a suspicious death is 
reported, the police were the first on the 
scene along with the crime scene 
investigators (CSI).  Depending on the city 
the death took place in, either the Arapahoe 
Sheriff’s crime scene investigators went to 
the scene or the city’s CSI was dispatched.  
Crime scene investigators gathered and 
interpreted evidence such as blood spatter, 
measurements of where a possible intruder 
was standing at the time of a shooting, 
where victims were standing, and if they 
moved after they had been injured.   
 
What do Coroner’s Investigators do in 
Colorado?  When the CSIs are finished 
taking evidence from the scene (nothing 
from the actual body), a coroner investigator 
arrives, takes statements from anyone who 
might be a witness, and interviews friends 
and family.  The CSI identifies the body and 

places a plastic bracelet with the decedent’s 
name on it around the ankle of the deceased. 
Identification is made visually and with 
fingerprints or dental records.  Usually a 
visual ID is made first using a photo ID (if 
possible) and then fingerprints confirm the 
identity.  All the information obtained at the 
scene including articles of clothing worn by 
the decedent, injuries, and body 
temperatures are documented (see Appendix 
A, Figure 2).  
 
The investigators took custody of the body 
and made sure that it was delivered to the 
coroner’s office by the transport team which 
was contracted by the county.  They then 
start a file for the decedent documenting the 
scene and identifying the person, including a 
narrative that covers as much information as 
possible regarding the circumstances 
surrounding the death. When the body is 
delivered to the facility, it is weighed, 
measured in length, fingerprinted and X-
rayed, then put in the cooler (see Figure 7).  
Autopsies are usually conducted the day 
after the body had been brought in. (For a 
timeline describing what happens to a body 
after it is found, see Figure 8).  
 
Case Study - Initial Stages.  The first scene 
that I went to was a possible suicide at a 
park.  The investigator on duty had just 
received a call from the sheriff’s office 
saying they had been notified of a possible 
self-inflicted gunshot wound to the head. 
They told the investigator that crime scene 
investigators were at the scene, but they 
would be finished in about an hour 
(meaning that the coroner’s office could 
arrive at the scene in about an hour).  We 
arrived at the secured scene and were 
briefed by the sheriff’s officers.  The CSI 
and police told us that the deceased had 
called a non-emergency police number 
around 0430 to let them know that he had 
found a body, and gave them the location.  



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 220 

This was confirmed when a look through his 
cell phone revealed that the last number he 
had called was to the non-emergency 
number at the same time it was received and 
recorded.   
 
He had placed a pillow case over his head 
and apparently shot himself in the head.   He 
left a note on the picnic table stating where 
he had left his car (within walking distance 
of the area where the suicide occurred), and 
that he had called the authorities. He gave 
them his brother’s home phone number and 
address, and information on where he kept 
his important papers.   
 
The investigator filled out the Investigator 
Case Note paperwork (Appendix A, Figure 
2).  I took pictures of the body, the 
surrounding scene, the bullet casing, and the 
gun that was still in his hand.  After all the 
information was gathered, the investigator 
called the transport team.  Their job was to 
take the body from the scene to the 
coroner’s office.  When they arrived, they 
put the body in the body bag and placed it in 
their van.  We went back to the coroner’s 
office and the transport team had already 
arrived.  They pulled their van into the 
unloading area (a covered garage in a 
secure parking lot of the Sheriff’s office).  
They followed their protocol by writing 
down the decedent’s name on a board in the 
garage, putting the body in the cooler and 
leaving. 
  
We returned to the coroner’s office from the 
crime scene after the transport team arrived 
with the body. We then weighed and 
measured the body because this information 
must be included in the investigator’s 
report.  We also took fingerprints of the 
body, which were used to confirm identity.  
(The state of Colorado has a database of 
fingerprints obtained during the driver 
licensing process.) After collecting 

fingerprints, the print cards were taken to 
the crime lab to confirm an identity with 
DMV records.   X-rays were taken of his 
head to make sure there were no bullets or 
fragments remaining. Since this man was 
brought in early morning, an autopsy was 
performed on him that afternoon.  
 
Case Study – Identification.  A report came 
in to the coroner’s office stating that a man 
had been found in the back floor of a car.  
The seats of the front had been put in a 
reclining position, and the back seats had 
been folded forward.  This effectively 
shielded the body from view.  Police officers 
went to the scene after receiving a tip, and 
then called the coroner’s office to request an 
investigator.  A bag was found over his head 
making it a possible suicide or a homicide.  
The body was severely decomposed and 
unrecognizable.  It was thought to have been 
there for about four days.  The weather 
during those few days had been in the upper 
80s to low 90s, speeding up the 
decomposition process.   Due to the amount 
of putrefaction, the skin was slipping off the 
body in layers.  The smell was something 
that cannot be adequately described.  
 
 The police found to whom the car was 
registered and went to the address.  The 
family that owned the car informed the 
police that a brother-in-law had taken the 
car a few days earlier to go to a job 
interview.  They identified the car as theirs, 
and gave a description of the clothes the 
brother-in-law had been wearing the last 
time they saw him.  These clothes fit the 
description of the body that was brought in.   
However, clothes do not make a positive 
identification.  Since the body was so 
decomposed, lifting fingerprints was not 
possible.  Although the man had recently 
moved from California and was looking for 
a job, his wife had remained in CA.  A 
picture of him was brought in, and a few 
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similar features could be made out, but the 
coroner’s office must have a definite 
identification.  About a week later, one of 
the police investigators reported that she 
asked the wife about his teeth.  The wife 
stated that he had two teeth along his bottom 
jaw that were on top of each other.  This 
feature was used to confirm identification.  
 
I assisted the autopsy technicians in 
preparing the autopsy room by removing the 
body from the cooler and setting out the 
necessary instruments.  I was allowed to 
listen to the conversation between the police 
and pathologist regarding the death.  
 
The coroner’s office is recognized as a 
medical office by state law, meaning they 
have the right to obtain a person’s medical 
records.  These records contain the history 
of the deceased, including what kind of 
medications they have taken and were taking 
up to the time of death, what type of 
surgeries they have had, and if they suffered 
from any diseases.  All of this assists the 
medical examiner in performing the autopsy.  
For example, in determining if a case were a 
suicide or accident, the records are looked at 
to see if the person had a history of suicide 
attempts or ideations.  The investigators 
tried to obtain the most information possible 
so that doctors performing the autopsies 
could make the best diagnosis in 
determining the  manner and cause of death 
and the type of autopsy, full or external 
(Appendix A, Figures 3-6).   
 
Case Study - Manner and Cause of Death.  
A 42/C/M (42 year old/Caucasian male) was 
brought to the coroner’s office with multiple 
wounds on his wrists, legs, and neck.  The 
call to the police had been made by a friend 
of the decedent.  They had gone to lunch the 
day before and the friend had assisted the 
decedent in running some errands, as he 
was suffering from heart problems and was 

on new medication that made him not feel 
well.  The next day when phone calls went 
unanswered, the friend grew concerned and 
called the police for a welfare check.  The 
police entered the house and found the 
decedent in the bathtub with extensive 
wounds to his neck, arms and legs, and there 
was a knife under his leg.  Upon receiving 
his medical records, it was discovered that 
he suffered from several problems including 
delusional/paranoid tendencies, depression, 
and heart problems.  He was taking 
medications for his heart and his brother, 
once notified, stated that the decedent had 
suffered from paranoid tendencies.   
 
This autopsy was performed on my first day, 
so I observed. 
 
Based on the wounds, the crime scene, and 
the medical history of the deceased, the 
above case was deemed a suicide (manner) 
and the cause of death was incisions to the 
neck and extremities.  Since the cause of 
death was a suspected suicide, a full autopsy 
was conducted.  In the office where I 
worked, medical records usually were not 
used to solve crimes (because they 
frequently were not available).  However, 
when we had them, they were used to assist 
in determining whether a partial or full 
autopsy would be needed.  
 
Case Study - Determining Full Autopsy or 
External Exam.  A 52/C/F (52 year 
old/Caucasian, female) was discovered in 
her house by one of her brothers who had 
been asked to check on her after a second 
brother stated that he had not been able to 
get in touch with her after a few days.  The 
brother arrived at the house, looked through 
a window, saw her lying on the ground, and 
called the police.   
 
At the scene, the house was observed as 
cluttered and dirty.  There was animal 
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excrement from her dogs and cat which had 
been left in the house without food and 
water for several days, according to the 
investigator’s report.  The investigator noted 
a number of alcohol containers littered 
around the house and in the trash.  Both 
brothers of the decedent informed the 
investigator that that she suffered from liver 
and kidney problems and had a history of 
alcohol abuse. After the body was delivered 
to Arapahoe County Coroner’s Office, the 
investigator obtained her medical records. 
The records were received, and showed that 
she had an extensive, recorded medical 
history of many alcohol related diseases, so 
the doctor opted for an external autopsy.  

 
This case happened during my second week. 
For this case, I listened to the discussion 
regarding whether a full or external exam 
was to be performed.  I assisted the autopsy 
technicians by removing the body from the 
cooler and replacing her.  I was able to 
observe this external autopsy.  Since she had 
been dead in her house for a while, her face 
showed signs of animal activity, most likely 
from the animals she owned. 
 
What do Autopsy Technicians do? The 
technicians prepare the autopsy room before 
autopsies begin.  This includes preparing the 
doctor’s stations (see Figure 9), and laying 
out the tools that will be used such as 
scalpels, knives, and a bone saw (see Figure 
10).  They prepare cassettes (Figure 11) that 
tissue samples are placed in making sure 
that they are carefully labeled with the case 
number, and the name of the deceased.  
They photograph the body, and remove any 
personal effects present on the body (e.g., 
clothing, jewelry, or money) and release it to 
the next of kin.  Next of kin is first the 
husband or the wife of the deceased, then 
children older than 18, and finally if neither 
of these groups are available, then the body 
is released to the parent(s) of the deceased.   

For homicide cases, fingernail clippings, 
hair samples are collected and body orifices 
are swabbed.  These are given to CSI as 
evidence for DNA analysis. 
 
The primary aspect of their job is to retrieve 
the vital organs for the doctor to grossly 
examine (without the use of a microscope) 
for any abnormalities such as tumors or 
heart disease.  This is done by performing a 
Y-incision along the body chest and torso, 
which allows for the removal of organs.  A 
separate incision is made to remove the 
brain.  They also collect body fluids, such as 
blood, urine, and vitreous and place them in 
laboratory tubes (see Figure 12).  These are 
sent to toxicology (see Appendix A, Figure 
7) in order to determine if the presence and 
quantity of any toxins present in the blood 
stream.  The presence and amount of toxins 
(alcohol, drugs) are used to assist in 
determining if the person was under the 
influence at the time of death.  Finally the 
organs are returned in a bag and the body is 
sewn up so that it can be released to the 
mortuary for embalming or cremation.  The 
areas are cleaned and sanitized and the body 
is placed back in the cooler. 
 
What does the Forensic Pathologist do?  
Forensic pathologists are medical doctors 
who have been specially trained in clinical 
and anatomical pathology during their four-
year residency, and have completed a one-
year forensic pathology fellowship.   After 
the residency and fellowship, the M.D. is 
allowed to take the board qualifying exams 
that will give the title “Forensic 
Pathologist.”   Upon the completion of their 
training, forensic pathologists are 
specialized in determining the cause and 
manner of death.  
 
Cause of death.  The doctors decide if a full 
autopsy or just an external exam should be 
conducted, and determine cause and manner 
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of death.  Cause of death is what actually 
killed the person.  This is determined by 
examining any wounds on the decedent and 
by looking at microscopy slides of tissue 
samples obtained during the autopsy.  It is 
rare to find a cause of death under the 
microscope that has not already been 
observed via gross examination. 
 
Manner of death. After determining cause of 
death, the next step is to determine manner 
of death.  There are five possible choices:  
natural, suicide, homicide, accidental, or 
undetermined.  The most difficult to 
determine is between accidental and 
suicidal. This decision is made based on the 
circumstances surrounding the death, the 
age, and whatever history can be obtained 
from doctors and family of the decedent. For 
example, if a person had made multiple 
suicide attempts, and appeared to have 
overdosed on prescription medicine, and left 
a note, it was probably determined a suicide.  
However, if a person was known as a drug 
addict, and found in the bathroom with a 
needle in his arm, it was probably deemed 
accidental. 
 
The forensic pathologists collect as much 
identifying and physical evidence as 
possible from the body when doing an 
autopsy. They record the external 
appearance of the body’s identifying 
features such as tattoos, piercings, hair 
length and color, and scars.  They record 
what clothes are on the body, and any 
therapeutic devices that the body arrives 
with (e.g., IVs, endotracheal tubes) and 
wounds are measured and documented.  If 
there are any bullets in the decedent, those 
are removed - if the deceased was killed in a 
homicide, the bullets are given to CSI, and if 
a suicide, the coroner’s office keeps them in 
the evidence cabinet. 
 

Different information is obtained when a full 
autopsy (see Appendix A, Figures 3-4) 
versus an external autopsy (see Appendix A, 
Figures 5-6) is conducted. If a full autopsy is 
being conducted, the external features as 
described above are noted, and the internal 
organs are grossly inspected. The organs are 
weighed and samples are taken.  These 
samples are put in formalin (a fixative agent 
for the tissues) and also in the cassettes (see 
Figure 11).  The tissue samples placed in the 
cassettes are used to make slides for the 
doctor to look at microscopically to further 
determine cause of death.  Since the doctors 
determine cause and manner of death, they 
can be called to testify in homicide cases 
should it be necessary. 
 
Autopsy Methodology 
 
After clothing is removed and the body is 
photographed (e.g., front, back, and face), 
the autopsy itself begins.  The Y-incision is 
made with a scalpel that starts at a shoulder 
and extends down the torso towards the 
pubis.  A second incision is made from the 
opposite shoulder and extends to the center 
of the chest to meet the first incision.  The 
scalpel cut through the layers of fat and 
muscle in the chest area.  When the scalpel 
is past the sternum, care is taken to avoid 
cutting the bowels and/or stomach.  Once 
the skin of the torso is reflected towards the 
lateral sides of the body, the V-shaped piece 
of the chest was pulled up towards the head, 
exposing the ribcage.  Blood is removed 
from the inferior vena cava which is sent to 
toxicology.  The intestines are tied off so the 
contents are not fully released.  The 
intestines and their connective tissue are 
removed and placed in a large bag which all 
the other organs went into as well.  If the 
appendix is present, it is removed and 
documented.   
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After the removal of the intestines, the ribs 
are cut and the breast plate lifted off, 
exposing the heart and lungs.  These organs 
are removed as a block (as opposed to 
individually taken).  The second block of 
organs included the liver, spleen, pancreas, 
gallbladder, and stomach.  These organs are 
thoroughly examined and weighed by the 
doctor and tissue samples of each organ are 
taken.  Larger pieces are removed from 
every organ and fixed in formalin so if 
needed they can be looked at if new 
information concerning their death ever 
comes up.  These tissue samples are kept for 
a year unless removed from a homicide 
victim or undetermined death in which case 
the samples are held indefinitely.  Urine is 
removed from the bladder and sent to 
toxicology.  The bladder and uterus/prostate 
are removed and tissue samples of the 
testicles (if present) are taken.  The throat is 
removed and the esophagus and trachea 
carefully inspected for the presence of food 
or liquid to determine if the airway was 
blocked.   
 
After the internal organs are removed, the 
brain is extracted.  To do this, an incision is 
made from behind one ear, over the scalp, 
and finished behind the opposite ear.  The 
skin is loosened and reflected over the face 
exposing the skull.   The facial muscles that 
attach to the skull were cut away.  The skull 
is then cut using a bone saw.  The top of the 
skull is removed and the brain cut away 
from its vault.  The dura mater of the skull 
is removed as well as the pituitary gland.  
The brain is weighed and slices were kept to 
make slides.  This tissue is also fixed in 
formalin to preserve them, in case needed in 
the future. Vitreous fluid is often removed 
from the eyes unless the deceased wanted to 
donate their corneas.  In this case, the donor 
company usually removed the fluid and gave 
it to us.  The removal of corneas and 

vitreous fluid need to be done at the same 
time so the corneas are in the best condition.  
   
After the doctor looked at the organs, they 
were placed in a bag and put back in the 
body cavity.  The skull cap was replaced and 
the body and head were sewn up.  The body 
was moved from the wheeled, metal table 
the autopsy was performed on into a body 
bag that was on another bed. The body was 
placed back in the cooler until the mortuary 
picked it up.  If there were more than one 
autopsy, the station was cleaned to remove 
blood and tissues then set up again with 
fresh scalpel blades.  The beds were cleaned 
down and placed back in the cooler.  If there 
were no other autopsies, the area was 
cleaned up until the next day.  
 
Discussion 

 
Initial Exposure to the Setting.  During the 
first few weeks, I observed and scrutinized 
the autopsy procedure - it felt very surreal.  
It was extremely strange to see a body that 
had been alive possibly less than 24 hours 
before lying on a cold, steel table.  The 
doctors at times determined what the 
deceased had eaten as part of his/her last 
meal (e.g., French Fries, grapes, or corn).  It 
was eerie to remove the articles of clothing 
that a person had worn for the last time in 
his/her life.   Seeing a body unzipped from a 
body bag, then poked, prodded with his/her 
intestines pulled out, and all the vital organs 
cut from their designated places in the body, 
are things that will not soon be forgotten.   
 
I felt comfortable in the autopsy room and I 
think that had to do with the fact that it was 
well lit and spacious. It was not dark and 
dismal, which is how it is portrayed in some 
television shows.  I was very surprised to 
learn what the coroner’s office actually does 
in real life as opposed to what is portrayed 
on television. The coroner’s office houses 
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bodies of persons who have died under 
suspicious circumstances.   Their death is 
investigated by initially taking jurisdiction 
over their bodies for an autopsy, or 
examination of the body.  The coroner’s 
office strictly determines cause and manner 
of death.  The coroner’s office does 
interview witnesses at the scene, but the 
questions are more of a medical nature 
rather than criminal.  They may be 
subpoenaed to testify on behalf of the 
defense or prosecution.  They have little 
interaction with suspects. Often times on 
television shows, the coroner’s and the 
crime scene investigators are shown 
questioning and/or arresting suspects.  It is 
not the job of the coroner to determine who 
committed the crime. They collect evidence 
from the body and document injuries and 
findings that help law enforcement include 
or exclude suspects.  They assist in 
establishing what occurred to bring about a 
certain death. 
 
They do not run blood or semen trying to 
identify DNA.  The coroner’s office does 
not test bullets to determine what gun they 
came from.  If a person dies of a gunshot 
wound, and the bullet happens to still be in 
the body upon arrival to the office, it is 
removed and given to the crime scene 
investigators of the local police department 
and sent to their crime lab.  
 
Initial Exposure to Working with Human 
Remains. Having worked with cadavers 
during my previous school studies, I found 
working with un-embalmed bodies much 
different. The muscles, tissues, and organs 
were much more vascular and colorful than 
that of cadavers.  The body was also more 
palpable to the touch, instead of being more 
solid and firm. It took me about a week to 
get used to the fact that the bodies were 
alive and functioning usually the day before 
we had them on our table.  Once I stopped 

thinking about that and realized how 
suddenly and unplanned death can be, it was 
much easier to observe the autopsy and 
understand its purpose. 
 
Interacting with the Police.  Unlike what is 
seen on TV where the police seem to be 
involved with the coroner’s office in every 
type of death that occurs, in Arapahoe 
County the police only attended an autopsy 
when there was a murder victim or 
suspected child abuse.  For most of the 
homicides, the suspect was already in 
custody.  The police went to the autopsy to 
learn what the preliminary cause of death 
was and if it coincided with the information 
they already knew.  I personally never 
witnessed a case in which the police did not 
already have some idea of what had 
happened at the scene. 
   
Interacting with Autopsy Technicians.  I 
assisted the autopsy technicians and on 
occasion accompanied the investigators to 
death scenes.  I learned to perform the Y-
incision, and remove the organs in the way 
that the doctor specified.  I learned to use a 
bone saw and remove the brain.  I assisted 
the technicians set up the autopsy room, 
clean, remove bodies from the cooler, and if 
their hands were otherwise occupied, I 
handed them saws, needles and bags.   
 
Following the Paper Trail. The forms that 
the investigators fill out when they arrive at 
the scene, and the papers that the doctors fill 
out while performing an autopsy are kept in 
the decedent’s file (see Appendix A).  
Information is put in the CME, the name of 
the database allowing information to 
become an electronic file. Most of the 
information is entered into the database, 
except the written forms that the doctors fill 
out while conducting an autopsy.  If police 
were present and needed information 
regarding a death, they were given a 
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preliminary autopsy report explaining what 
they thought was the cause and manner of 
death.  In addition, all cases were kept on 
paper in the file room.   
 
Personal Reactions to Participating in 
Autopsies. I was not really sure if I would be 
able to witness the autopsy procedure but I 
found that the things I was uneasy about 
before I came here did not bother me as 
much as I thought they would.  I was 
apprehensive about the repugnant smells, the 
possible gruesomeness of the bodies, and 
nausea.  I was afraid I might pass out when I 
saw my first gunshot wound to the head.  
Luckily I did not suffer from nausea and I 
did not faint.  I found the whole experience 
fascinating.  It was all the books and stories 
that I have read, except I was the one 
experiencing it first hand and not reading 
about it. 
 
Prior to the experience, I felt that it might be 
a bit depressing to work with death all the 
time, especially when we got cases of child 
abuse or suicide. However, I did not find it 
upsetting or stressful at all, nor did any of 
my co-workers.  Obviously, if a person is 
very sensitive and is unable to deal with 
death on a daily basis, he or she could not 
work here.  I discovered that I was much  
more interested in looking at the body and 
finding out the reasons why the body was on 
the coroner’s table.  I really was not as 
repelled as I thought I would be.  Everyone I 
worked with was very encouraging, and did 
not want me to feel uncomfortable with 
anything that I was doing.  That attitude was 
helpful.  
 
I realized that this job definitely requires 
one’s full attention.  No one wants to stick 
him/herself with a scalpel or needle that was 
used on an intravenous drug user.  Since we 
rarely, if ever, saw family members, it was 
very easy to observe autopsies and not get 

caught up in the family member’s reaction 
to the death.  That is, seeing family members 
who are upset, crying and screaming about a 
loved one who is now dead brings an 
emotional attachment to the deceased.  Since 
we did not have to witness this, it was very 
easy to perform the mechanical process of 
cutting into a body when the victim was not 
a friend or acquaintance. 
 
Yes, it was morbid and sometimes 
traumatic, but it was easy to learn the case, 
assist in the autopsy and move on to the next 
case.  We discussed the case, but I did not 
find it dismal.  I think that part of this is 
because were able to laugh and make jokes 
about various things not having to do with 
the case.  I never felt the need the burden 
anyone with my feelings because the 
feelings were not there.  This was a job, and 
that is how all the employees dealt with their 
profession.  Although we were not 
emotionally involved with the body, we did 
have an interest in finding out what killed 
him or her.  We were not given any 
information (such as what type of character 
he or she was) which could make the person 
more a part of our lives.  As far as I knew, 
we were not provided with counseling or 
grief therapy because we did not feel grief or 
attachment.  The person came to us already 
dead—we had no way to keep him or her 
alive, so his/her death was not something 
over which we had any control.   
 
I consider myself a very logical thinker and 
death happens when it happens.  There is no 
use thinking about “what ifs” because, 
nothing is going to change the fact that a 
person has died.  I do have compassion for 
the families who survive and have to accept 
this loss in their lives.   
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Summary 
 
I really enjoyed my internship at the 
Arapahoe County Coroner’s Office.  I 
learned many things about the way different 
death cases are handled in this particular 
coroner’s office.  Since bodies came to us 
with different circumstances every time, the 
days were not repetitive.  It was interesting 
to find out the situation regarding the life of 
the person we autopsied.  I appreciated the 
precise and objective way in which each 
autopsy was conducted.  I liked knowing 
what the day held for me and what was 
expected from the moment I checked the 
board in the morning.  Seeing bodies in 

various states of decomposition was not 
appealing but finding out what had 
happened to them was intriguing.   
 
I wondered what working in this field would 
be like and if I were actually capable of 
being around everything that encompasses a 
dead body, including odors, trauma, and 
bugs.  I learned that this is a field that I 
could handle.  I found the people I worked 
with enjoyed their profession and were good 
at their job.  They gave me wonderful 
opportunities to learn and discover this 
aspect of forensic science.   
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Figure 1: Manner of Death, Autopsy Type and Total Numbers.  
Arapahoe County Coroner’s Annual Report, 2007 

 
 

 
 
 

 
Figure 2: Manner of Death from 1998-2007: Coroner’s Jurisdiction Cumulative Data. 
Arapahoe County Coroner’s Annual Report, 2007 
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Figure 4: List of the Types of Cases that the Arapahoe County Coroner’s Office 
Accepts Jurisdiction for, Assuming the Death Occurred or Originated in the  
County. 
   
 

THE OFFICE OF THE CORONER 
What Are the Statutory Responsibilities of the 

Coroner in Colorado? 
 

The Coroner’s Office is a statutory office, which is mandated to establish the cause and 
manner of death. The CAUSE OF DEATH is the injury, disease, or combination of the 
two that was responsible for initiating the train of physiological disturbances (brief or 
prolonged), which produced the fatal termination. The MANNER OF DEATH refers to 
the circumstances in which the cause of death arose (suicide, natural causes, accident, 
homicide). It is often a misconception that the responsibility for determining these vital 
questions lies with the law enforcement agency, however, this is the responsibility of the 
Coroner. 
 
THE TYPES OF DEATHS THAT ARE REPORTED TO THE CORONER: 

 No physician is in attendance. 
 The attending physician is unable or unwilling to certify the cause of death. 
 The attending physician has not been in actual attendance within 30 days prior to 

death. 
 All cases in which trauma may be associated with the death, such as traffic 

accidents, gunshots, falls, etc. This includes inpatients who have sustained 
fractures any time in the past. 

 Deaths by poison, suspected poisoning, chemical or bacteria, industrial 
hazardous material, or radiation. 

 All industrial accidents. 
 Known or suspected suicides. 
 Deaths due to contagious disease. — (must contact health department) 
 Deaths due to self induced or unexplained abortion. 
 Operating room deaths and deaths that occur during a medical procedure. 
 All unexplained deaths — deaths that occur in a healthy individual. 
 Deaths that occur within 24 hours of admission to a hospital or nursing care 

facility. 
 Deaths in the custody of law enforcement. 
 Deaths of persons in the care of a public institution. 
 Residential deaths 

 
The Coroner’s Office investigation of a death is an extremely important function as it is 
done by an independent agency that does not work for a law enforcement agency, the 
physician, the nursing home, the hospital, the prosecution or the defense, but works on 
behalf of the deceased to obtain the truth about his or her death. 
  
 



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 231 

 
Figure 5: The Autopsy Room at the Arapahoe County Coroner’s Office Prior to an 
Autopsy Showing the General Layout of the Facility.  
 
 
 

 
 
Note:  The red items are bio-hazard waste.  The orange boards in the back are used to record the weights of various 
organs. 
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Figure 6: My Schedule and Activities on Any Given Day.   

 
Note:  Death is unexpected:  some days might be really busy (2-3 autopsies) and some might be really slow (no 
autopsies). 
 
 
 
 
 

 
Monday 

 
Tuesday 

 
Wednesday 

 
Thursday 

 
7:15AM 
arrive at coroner’s 
office 
 
7:15-8-30AM 
look over cases of 
anyone who has 
been brought in 
 
8:30-9:00AM  
set up autopsy room 
 
9:15-11:15AM assist 
in autopsy 
 
11:15-11:40AM clean 
up autopsy room 

 
7:20AM 
arrive at coroner’s 
office 
 
7:20-8:00AM 
look over cases 
 
 
 
8:00-8:15AM      set 
up autopsy room 
 
8:30-9:30AM assist 
in autopsy 
 
9:40-10:00AM clean 
up autopsy room 
 
10:00-11:30AM look 
over autopsy books 
available in the 
office 

 
7:10AM 
arrive at coroner’s 
office 
 
7:10-7:45AM 
look over cases 
 
 
 
7:45-8:00AM      set 
up autopsy room 
 
8:10-11:00AM assist 
in autopsies 
 
11:00-11:30AM 
clean up autopsy 
room 

 
7:15AM 
arrive at coroner’s 
office 
 
7:15-7:20AM 
no cases 
 
 
 
Open discussions 
with various 
personnel about 
past cases. 

 
11:30-12:30 Lunch 

 
11:30-12:30 Lunch 

 
11:30-12:30 Lunch 

 
11:30-12:30 Lunch 

 
Work on research 
paper 
 
*Afternoon hours 
were for doctors to 
look at tissue sample 
slides to determine 
any abnormal 
pathology or to speak 
with lawyers about 
cases or trials. 

 
Read forensic 
autopsy books 
 
Private Autopsy of a 
brain per family’s 
request. 

 
Use computer for 
research paper 
 
Observed how 
tissue slides were 
made and stained 
for the doctors to 
look at under 
microscope. 

 
Use computer for 
research paper 
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Figure 7:  X-ray Machine Used to Determine if There are any Bullets, Possible 
Identifying Features, or Weapons that Can Injure the Technicians or Doctors. 
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Figure 8: Timeline from Discovery of the Body to its Arrival at the Morgue. 
 
 

 
 

Body Discovered 

Call to 911 

Police/Fire/Ambulance 
dispatched to scene 

Paramedics 
pronounce death 

Homicide 

Police exit. 
Wait for 
search 

warrant to 
re-enter 
scene 

CSI is notified 
of crime scene CSI collects evidence 

Coroner’s office is 
called/notified of body 

Coroner 
investigator 

arrives at scene 
& is briefed by 

police

Non- homicide 
death 

Investigator calls 
Transport Team

Transport 
takes body to 

morgue 

Investigator examines body. 
Collects evidence on body & 

medication at the scene

Investigator interviews 
possible witnesses or 

those involved

Investigator 
photographs scene & 

body 
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Figure 9a:  Doctor’s Station Where the Doctor Grossly Examines the Organs that 
Have Been Removed. 
 

 
 
 
 
Figure 9b:  Instruments Used During Autopsy by the Forensic Pathologist.   
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Figure 10: Instruments Used for Autopsy by the Technicians.  
 

 
 
 
Figure 11: Cassettes Used for Tissue Samples, and a Bucket filled with Formalin 
that will Preserve Tissues.     
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Figure 12:  Test Tubes Filled with Bodily Fluids that will be sent to Toxicology 
which will Test for Various Drugs and Alcohol.   
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Appendix A 
 

 

 

 

 
ARAPAHOE COUNTY CORONER OK 

NAME OF DECEASED:___________________ SSN #_________________________ 

D.O.B:_________ AGE:_____SEX:______ RACE:_________ 

HOME ADDRESS: ________________________________PH:__________________ 

PLACE OF DEATH: _____________________________________________________ 

BROUGHT FROM: _________________ TRANSPT’D BY:_______________________ 

ADMITTED DATE:________ TIME:____________ PRONC’D BY:________________ 

EXPIRED: DATE: ________TIME:_____SIGN DR:________________ PH:_________ 

SUSPECTED CAUSE:___________________________________________________ 

INJURY? ______________________ HO W/ WHEN?___________________________ 

AUTOPSY? ___________  BY WHOM? _____________________________________ 

MORTUARY:__________________________________________________________ 

N.O.K:_________________________________________ RELATIONSHIP________ 

ADDRESS:_______________________________________ PH:_________________ 

AGENCY CALLING:_______________ DATE:______________ TIME:____________ 

JURISDICTION TRANSFER?  Y  N TO; ______________  FROM:________________ 

INVESTIGATOR:_________________________________________ 

NOTES:_____________________________________________________________________ 

 

 

Figure 1: The Information Taken by the Coroner’s Office on a Case Released 
by a Doctor Based on the Decedent’s Medical History or Because they 
Expired in a Nursing Home. 
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INVESTIGATOR’S CASE NOTES 
Case No. ______________________________   Dictate ________ 

Investigator _______________________________ Reviewed by_________________ 

Classification: 

___ Natural A ___Homicide  ___Accident  ___Officer Involved 

___ Natural-NA ___Suicide  ___SIDS  ___In custody 

___ Natural-Dual ___Traffic  ___Undetermined ___Refer to PA 

___ Consult  Donor: ___ Approached  ___Declined  ___Cornea  ___Other 

Decedent’s Name: ______________________________________________________ 

AKA: ________________________________________________________________ 

Tentative ID:___________________________________________________________ 

Address:______________________________________________________________ 

City:_____________________________________________ Zip Code:____________ 

Telephone: _______________ AGE:_________ DOB:_____________________ 

Sex:________Race:__________HT:________WT:________Hair:______Eyes:______ 

____Married   ____Divorced   _____Never married      ____ Widowed   ____Children 

Occupation (before retirement) ___________________________________________ 

SS #_______________________ 

Date of Death_________ Time__________ Day_____________ 

Place of Death_______________________________________________________ 

Hospital   ___ER/OP   __IP   __DOA   __Convalescent Hosp   __ Board & Care 

Pronounced by _______________________________________________________ 

Reporting Party ____________________________Time_______________________ 

Place Received________________________________________________________ 

Mortuary_______________________________ Phone________________ 

Requested by__________________ Relationship____________________________ 

Transported by_________________ Time called______________________________ 

Autopsy: ____No   ____ Coroner  ____Private  ____ Tox  ____Cultures 

MD Cause of Death_______________________________________________ 

Per MD____________________ License #_________________________________ 

 

 

 

 

 

PRELIMINARY EXAMINATION OF BODY     

Appendix A, Figure 2: Investigator’s Report  
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Where made________________________________________ Time____________________ 

Position of Body_____________________________________________________________ 

Clothing ___________________________________________________________________ 

Rigor______________________________________________________________________ 

Lividity____________________________________________________________________ 

Cyanosis___________________________________________________________________ 

Tattoo/scars_________________________________________________________________ 

Body Temperature______________ Viewable: ___I.D.  ____Service  ____No 

Trauma (describe)_____________________________________________________________ 

Other_______________________________________________________________________ 

 

MEDICAL HISTORY 

M.D. License #________________________________ 

Attending Physician _____________________________ Last Visit_____________________ 

Address_____________________________________________________________________ 

City___________________________________ Telephone____________________________ 

Treated for___________________________________________________________________ 

Meds _______________________________________________________________________ 

Type of operation ________________________________Date __________________________ 

Hospice:  Admitted Date__________________________ _Time_________________________ 

Brought in by ____________________________________From ________________________ 

Address ______________________________________________________________________ 

Examined by__________________________________________________________________ 

Complained/Admit DX/Symptoms_________________________________________________ 

Transfused  _____ YES     _____ NO                    B.A. Level __________________ 

A.M. Blood ____ YES  _____ NO   Date/time drawn_________________________ 

Received from: ______________________________ Date/Time ______________________ 

At Scene       At Autopsy 

ID Work ________________________________ID Case #________________________ 

# of Polaroids____________________________By______________________________ 

Physical Evidence_______________________ GSR Kit #__________________________ 

Blood & Tox Taken _______________________ Disposition ______________________ 

Fingerprints taken ___________________________ By __________________________ 

ID By __________________________________________________________________ 

NEXT OF KIN ____   MINOR CHILD_____ 

Name __________________________ Relationship _____________________________ 



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 241 

Address _______________________________________ Zip Code _________________ 

Res Phone __________________________ Bus phone ___________________________ 

Name __________________________ Relationship _____________________________ 

Address ___________________________________ Zip Code _____________________ 

Res Phone __________________________ Bus phone ___________________________ 

Notified by _________________ Date ___________________ Time ________________ 

Billing Party ____________________________________________________________ 

Address ________________________________________________________________ 

 

WITNESS/INFORMANTS 

Name __________________________________________________________________ 

Address ___________________________________ Zip Code _____________________ 

Res Phone __________________________ Bus phone ___________________________ 

Name __________________________________________________________________ 

Address ___________________________________ Zip Code _____________________ 

Res Phone __________________________ Bus phone ___________________________ 

 

PROPERTY  ___Yes   ___ No 

Name __________________________________________________________________ 

Address ___________________________________Zip Code _____________________ 

Res Phone __________________________ Bus phone ___________________________ 

Name __________________________ ________________________________________ 

Address ___________________________________ Zip Code _____________________ 

Res Phone __________________________ Bus phone ___________________________ 

 

Disposition:   ____ NOK ____ Mortuary ____ FSC sale ____OSCD Property 

____ Suicide  ____ Homicide 

ACCIDENT:  ____ Traffic  ____ Industrial ____ Other 

Type __________________________________________________________________ 

Place______________________________________ Zip code ________________ 

Date ________________________ Time ____________________________________ 

Weapon _______________________________________________________________ 

Ser. # ____________________________ Dispo ____________________ No Wants ___ 

Registered Owner ________________________________________________________ 

Suicide note  ____ Yes   ____ No                   Dispo _____________________________ 

Type of vehicle ___________________________ License ________________________ 
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Registered Owner ________________________________________________________ 

Tow Co. ____________________________ Phone _____________________________ 

Decedent:  Driver _______________  Psgr __________________ Pedestrian _________ 

Restraints ___ Yes ____ No ____ Unknown   Helmets ___ Yes ____ No ___ Unknown 

Deployed Airbag ____ Yes _____ No            Ejected ____Yes _____No  

Travel direction _________ On ______________________________________________ 

Position in vehicle _________________________________________________________ 

Other vehicle ________________________________ License ______________________ 

Travel direction _________ On ______________________________________________ 

# of persons in decedent’s Vehicle _______________ Other vehicle __________________ 

 

REPORT DATE 

Police Agency ____________________ Time PD Called __________________________ 

Officer ____________________________ File # _________________________________ 

Investigator ________________________________ Charges  ____  Yes  ____ No 
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Appendix A, Figure 3: Case Work Sheet that Contains Information that all Full 
Autopsies Require. 
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  Appendix A, Figure 4: A Copy of the Information Obtained when an External 
Autopsy is Performed (Front). 
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Appendix A, Figure 5:  Autopsy Form: Completed when a Full Autopsy is Performed on a 
Male (Back); Distinguishing Features are Recorded Here (e.g., IVs, tubes, scars, tattoos). 
Similar Forms are used for Adult females and Children.
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Appendix A, Figure 6: A Copy of Information Obtained During an External 
Exam (Back). 
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Appendix A, Figure 7: The Form sent to Toxicology Indicating what Fluids were 
Drawn and what Tests to Run. 
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My Tanzania Experience:  A Reflection 
 

Porsche D. Peak, Psychology 
David Schuettler, Ph.D., Mentor 

School of Arts & Letters 
Department of Languages and International Studies  

The College of St. Scholastica 
 

Introduction 
 
 My summer 2009 service-learning trip in rural Tanzania was not just another volunteer 
project; I wanted - and received - a personal connection to the continent that my ancestors once 
called home. My journey included opportunities to learn about various traditional African 
traditional practices and Swahili. This paper is an illustration of what I observed during my 
period of service work, what I gained from the experience, and what I plan to do with my new 
knowledge. For Instance: While working in Tanzanian schools and clinics, I learned to be 
assertive put patient, especially in unfamiliar cultures. That knowledge will help me be a 
thoughtful, credible professional.  

 
 Preparation 
 
          When I first decided to join the summer service learning trip to Tanzania, I did not put a 
lot of thought into making the decision. Initially my state of mind was occupied by school work 
and I honestly did not take time to think about what my service might be, or even what the trip 
entailed. Now that I think of it, I did not ask permission of anyone if I could go on this trip 
besides my financial aid advisor. After I received his okay, I began telling friends, and family.  
 

First, I told my best friend. She thought I was crazy because I made this huge decision in 
a matter of days without considering how this might affect my future income. Her reaction in 
some ways eased my decision about the trip. I realized that there are people who never get 
opportunities like this, and if I had to take out an additional loan to experience a once in a life 
time opportunity, I will. At that point I did get a little apprehensive about going on the trip, not 
because of its cost, but because it is hard to see people struggle and then go back to my regular 
lifestyle, barely having a care in the world about anyone besides myself.   

  
Then, I realized this is exactly what I need. Seeing a person less fortunate than I reiterates 

that I really am blessed, and have endless opportunities. Furthermore, I had to tell my mother, 
and her first response was, "You are not going." I explained that I would be in safe hands, and 
that I would only be gone for thirty days. Despite her dubious feelings, she agreed to let me go 
on the trip because she thought it would be a great experience for me to see where our ancestors 
came from.  

 
Later, when I actually had time to reflect on why I applied for this trip, a lot went through 

my mind. I knew that learning about other cultures has always been enjoyable for me, so I 
thought why not learn about my own? After figuring out my motivation for the trip, I was very 
enthusiastic about preparing for the journey. 
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When the dreadful packing began I had a decent idea about what I would bring, given my 
prior study abroad trip to Mexico. On the same note, that made it a little more difficult because I 
knew souvenirs would compromise most of my luggage space on the way home. I packed what 
the list given to me suggested, which were basic necessities that a person would need on a day to 
day basis, such as personal hygiene products, shorts, pants, tennis shoes, sweaters, and a swim 
suit. Surprisingly, I finished packing in less than two hours which was great considering I had 
nothing prepared.  

 
Outside of class I was preparing myself mentally by not stressing myself out about the 

trip and the long plane rides. Also, I made sure I had my favorite meals because I knew I would 
be eating traditional Tanzanian food for most of the time. By doing these things, I was able to let 
myself be free to what the trip had in store for me instead of having expectations for the trip.  
 
Journey 
 

When it became time to say my goodbyes to my mom, sisters, and boyfriend, I was really 
nervous because it hit me that I was really going to Tanzania, which had not felt real up until that 
moment. No one broke down and cried because their happiness for me exceeded their 
nervousness. 

 
Next, I met the Duluth group; we loaded our bags and started for the Twin Cities. It was 

all starting to sink in, the preparation, the packing, everything. Once we arrived at the airport we 
had to separate our personal luggage from the luggage that was to be left behind for the convent 
in Imiliwaha. Then, we boarded our short flight from Minneapolis to Chicago. After our brief 
layover we all anxiously boarded the eight-hour flight from Chicago to London.   

 
 When I first got on I was a little bummed that I did not get a window seat, but realized I 

would probably stay awake for the duration of the ride. Unfortunately, for a majority of the flight 
I had this gut feeling that something bad was going to happen. I found myself getting up every 
thirty minutes to just ease my mind. I had never been nervous about flying before, but this was 
the longest flight I had ever taken. Once the plane landed I felt a huge weight lift off my 
shoulders. 

 
Afterward, we checked our carry-on bags, and exchanged money so we could explore 

London during our six-hour layover. Being in London for as long as we were was an eye opener 
as to how the United States has such an influence on the rest of the world.  

 
Everyone I saw and every store I saw reminded me a lot of the United States. The big 

difference I noticed was the steering wheel on the opposite side of the car. After touring London, 
I was very enthusiastic about our next eight-hour plane ride, to our first destination in Africa 
Nairobi, Kenya. This flight went very well. I had the window seat which I was very pleased with. 
It is a lot easier to sleep on the plane when there is something to rest your head on. Once we got 
off the plane I was feeling great that the planning we had done was finally about to go into effect. 

 
On the other hand, I was feeling homesick because I had never been so far away before 

so, once we got to the airport in Nairobi, Kenya, I made a phone call to my boyfriend William.  
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After speaking with him, I felt a lot better. He gave me encouragement that made me realize how 
lucky and grateful I should be for this experience.  

 
I noticed there were only trees outside the airport, but the weather was breathtakingly 

beautiful. We then took the last flight to Dar es Salaam which was the hardest because we were 
already in Africa; I just wanted to be done with flying, get settled in and explore Tanzania. We 
finally arrived, and when we did we all knew it because the heat was unlike anything we had 
ever felt before.  

 
We stepped outside of the airport and we were immediately greeted by the Sisters and 

Immanueli, our friend and travel guide. They were singing a welcome song and giving out 
bouquets of flowers which were so beautifully and carefully crafted. Then we got on a bus and I 
sat next to a Sister who was going over basic Swahili with me. Although her English was broken, 
she was very friendly and had a great sense of humor.  

 
It was on that bus ride where I felt good about the Swahili I learned. Once we arrived at 

the hostel in Dar es Salaam we were awed by the beautiful, brilliant green trees that went in 
unison with the wind. It was graceful to say the least, especially because we do not have such 
trees in Minnesota.     

 
 In addition, there were lovely buildings all around us that reminded me of the ones in 

Mexico because of their luxuriant colors and architecture. After taking in our surroundings, we 
were assigned roommates and directed to our rooms. Surprisingly, the bedrooms were beautiful, 
unlike what I had expected. They had nice beds with mosquito nets on top of them, a sink, toilet, 
and a shower. After getting settled in, I was ready to take a nap, but lunch was prepared for us so 
we went to go eat.  

 
For lunch, I was very excited because in my home we already eat Dar es Salam’s African 

food, such as gary, foo foo, and egusi stew. But to my surprise, I was unfamiliar with the food 
served at lunch. I was a little disappointed that I did not recognize any of it because I was 
hungry, but I did eat all of what was put in front of me which was rice, greens, salad, and some 
type of meat that I did not recognize.  

 
I left the table without a full stomach, but I did not let that experience influence my 

thoughts on future meals. After lunch we were given a brief lecture on the history of the hostel 
we were staying in, and learned about some of the sacrifices that were made for the hostel to 
exist. Afterward, some people went to sleep, and some of us went into town to exchange money, 
and buy a few things at a store.  

 
As soon as we got into town people looked us up and down, and it just made me feel as if 

I were invading someone else’s home. I was taken by surprise when I got the same stares as the 
Caucasians in my group. For some reason I thought I would "fit in," but that was not the case. I 
think I was perceived as an outsider because I have different features than most of the people I 
saw. I had a different style of clothing, and of course, because I was with my American friends.  
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Afterwards, we went to see the Indian Ocean, and it was just beautiful beyond belief. Just 
watching the sun set as the waves were moving in was not only peaceful, but relaxing. The sand 
was so light, and there were flawless shells with all kinds of colors everywhere. So, of course I 
bagged some of those as souvenirs.  

 
We headed back to the hostel, and on the way we saw the president’s house, which was 

one of the many things I was not able to take a picture of because of security reasons. Anyway, 
we ate dinner which was a scary fish that had huge teeth, and French fries that were filling, and 
rice. Then, we decided to fit in a group reflection meeting afterward. For the most part everyone 
was grateful for the experience, and was looking forward to what was in our future. 

 
I used the Internet afterwards, which cost me $.50 for a half hour, to check in with 

family, and gave them an update on how the trip was going so far. I then went to bed; it was hard 
to sleep because I was afraid of getting bit by mosquitos. I remember waking up in the middle of 
the night because the heat was unbearable; it had to have been at least 90 degrees in our room 
that first night.  

 
Breakfast was from 7-7:30 am and I was actually surprised at how good the food was 

because it was recognizable and delicious. It consisted of honey and toast, oatmeal, coffee, and 
tea. After breakfast we sat around for a little while taking everything in. Then, we went to the 
supermarket which was set up like any other supermarket. The first thing I noticed was the 
availability of fresh fruit. It was very nice, developed, and if there were not people speaking 
Swahili I would have thought I was at home.    

     
On our way to the store we saw more poverty in 5 minutes than most people see in their 

entire lives. There were handicapped people sitting on sidewalks with their hands out with the 
hope they would be filled with money. I saw children walking with filthy clothes that looked like 
they had been worn over and over again without being washed. The poverty I saw had an effect 
on everyone and almost everywhere we went, we saw it. This included: children with minimal 
clothing and sandals when it was fairly cold outside; stray animals roaming the streets looking 
for something to eat; and beggars with disabilities at almost every stoplight, and intersection--
was most common.  

 
After picking up lunch from the supermarket, some of us went to the washroom and the 

only one available was in the ground. In Tanzania, there are not many washrooms with actual 
toilet seats. When I first walked in I was shocked at how disgusting, smelly, and unsanitary it 
was. Since women have to squat to use it, it was an exhausting experience.  

 
Subsequently, we went home to take a few hours break before dinner.  During that time I 

took a nap, and before I knew it, it was time for dinner. It was around 6pm, and I had an appetite. 
We had to walk a couple blocks to the Sisters’ house for dinner. Some of the Sisters who attend 
The College of St. Scholastica, Sister Gaudencia and Sister Gotarda, were very helpful during 
the trip.  

 
When we got there we were all treated like royalty. They sat each of us down, opened up 

our beverages, and really made us feel special, and very welcomed. They served food, and I 
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noticed that whenever I would stop eating they would tell me to eat. We had a nice conversation 
with the Sisters about Tanzania and how we liked it so far. Then they served us cake in the most 
unique way I have ever seen. They were lined up outside the door and I could hear the sound of 
drums rising, and they began singing while serving the cake. 

 
The Sisters were having a great time singing from their hearts, and dancing from their 

souls. That experience made me feel so grateful for being there with "my" people. I really felt at 
home during that moment because I could connect with dancing and singing when there is a 
celebration. Singing and dancing are very common among African American cultures because of 
the pain and oppression our ancestors experienced, therefore it was passed on from generation to 
generation, it is apart of who we are, some might even say it is innate.  I also noticed during the 
dinner one of the Sisters started speaking Swahili to me because she thought I was a direct 
descendent of immigrants from Africa which made me feel special. After the walk home, the 
night was almost over, but some of us wanted to check out what they called the "bar" before bed.  
 

The "bar" was less than 100 feet from our rooms and consisted of huts, where they served 
drinks, and snacks. It had such an atmosphere comprised of relaxation and happiness which I 
could only imagine before.  For me, that was really different because in the United States people 
are always in a rush to do things, and get things done it was definitely a nice change. I soon 
called it a night because I was aware of the big day that I had ahead of me. 

 
The next morning, I did wake up in time for breakfast again to start off my day. Everyone 

was looking forward to going swimming in the Indian Ocean and touring Bagamoyo. First, we 
went to Bagamoyo, which was a major slave trading post in East Africa. It took a long time to 
get there, once we finally arrived, we knew it. There was so much going on in the community I 
just could not wait to get off the bus. 

 
 On the way we saw beautifully painted pictures of Barack Obama on the walls of 

buildings and homes. That was very special to me because it shows how much of an impression a 
black man’s being President has made. People who did not have televisions or any resources like 
we have in the United States are fully aware of this historic moment.  Next, we were brought to 
several buildings and in one the tour guide showed us places where slaves were kept and hanged.   

 
Seeing both of those places made me feel a strong connection to my ancestors’ past, and 

grateful for them and all the sacrifices they made - such as being slaves - so I could live the life 
they thought I deserved. I was beyond grateful for being able to see that. There were also other 
people in my group who had no direct connection to Africa but who were emotionally affected 
by what they saw, and the stories behind it.  

 
It was unbelievable to think that I was in such a historic place as Bagamoyo. Afterwards, 

we had a lunch of peanut butter and jelly sandwiches. It was satisfying having something to eat 
that everyone enjoyed because of its familiarity. While we were eating, men came up to us to sell 
us different things like necklaces, bracelets, etc. It was very overwhelming because all we 
wanted to do was relax; few of us realized that all they wanted to do was get some money for 
food or some water. 
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After making some purchases, I went into the Indian Ocean which was the same paradise 
I had previously seen on the prize puzzle on "Wheel of Fortune." The water was so warm, salty 
of course, but everyone enjoyed it even though we did not go swimming. Looking back on the 
shore was like looking at a postcard; it was surreal. 

 
 At one point, we even noticed fish jumping out of the water in groups. That alone was 

something I had never seen. The fun sadly had to come to an end so we all went home and 
prepared for the next day’s bus ride to Njombe which is basically a connecting route for buses 
where we would all part. So the following morning we woke up at four thirty, and left the hostel 
at five. The bus station was loud, chaotic, and there were people everywhere around us trying to 
sell us things like jewelry and food.  

 
Even once we boarded, we would hear a knock on our window and see venders with 

enticing goods such as cashews and fruit. We all reluctantly sat in our seats, and tried to relax 
before the bus ride began. Basically, I tried sleeping the entire time. I was successful a few times, 
but there were several stops where we rushed off to relieve ourselves in the bushes. At first I was 
very skeptical about going outside to use the "washroom" because I am a very modest person, 
but I quickly learned that there is no such thing as modesty.  

 
In addition, I was hungry a couple of times during the bus ride, but my fatigue exceeded 

my hunger. However, there unfortunately was a loud television on with the most obnoxious 
music. Not to mention it was just being blasted so none of us could sleep comfortably. Although 
I did not have an enjoyable bus ride, I realized that I could take that story home and later laugh 
about it. 

 
Imiliwaha 
 

So, our stop in Njombe finally came, which meant we had to quickly gather our 
belongings off the bus, and say goodbye to the other half of group that was on its way to 
Chipole. The College designed the program to have one group in Imiliwaha and the other in 
Chipole doing similar service learning jobs. Although we had only been together briefly it was 
hard to leave after having such a short time.  

 
After meeting with the Sisters from Imiliwaha they pulled our luggage from the bus, and 

with the help of some gentlemen, they put it all on top of a jeep. Surprisingly enough, all the 
bags could have fit inside, but they decided to get another vehicle, one in which I decided to ride. 
After about an hour scary drive over a dirt road in the dark to Imiliwaha, we were greeted by 
Sisters who were singing, dancing, and giving us bouquets, the same as the other Sisters had 
done in Dar es Salaam. They got our luggage off the jeeps, showed us to our rooms, and then 
shortly after, directed us to the dining area.  

 
After changing into winter clothes because of the cold weather, we were surprised to 

have a warm meal waiting for us.  Our food was laid out as it would be for a wedding reception 
in the United States. After waiting for Father Method to arrive, we said the traditional Catholic 
before meal prayer, and began eating. Most of the food was identifiable, like the bread and rice, 
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but at the same time I was not a fan of all of it - such as the meat. After being told to “eat more,” 
again, I was stuffed.  
 
 Afterwards, the Sisters brought cake out for us that said “Welcome, fell at home.” 
Although their spelling was not the best, we still felt it was the best welcome we could have 
possibly asked for. After the song, and a brief dance session by the sisters in which Dave 
Schuettler, accompanying faculty from The College of St. Scholastica, and leader for our group, 
was given the honor to dish out the cake.  

 
At this point, I could see some of the Sisters watching me to make sure I would eat, 

which meant I had to act like I was enjoying every bite, even though I really was not because I 
was not used to it.  Even though I was dying from the inside out from the food overload, I was so 
grateful for them and all the preparation that had gone into their welcoming us. Finally, dinner 
was over, and I went to bed to discover they had about six blankets on top. Initially, I was 
thinking, "why are there so many blankets?"  But as the night progressed, I realized how cold it 
got there.  

 
I did not wake up the following morning until a quarter past nine, and that was only 

because the Sisters came and woke me up. I then got dressed and met up with the others for 
breakfast. At breakfast we were served bread and coffee; it was very enjoyable. Afterward, we 
were given a tour of the entire community which was very informative and intriguing. Almost 
everything in the community was self-made, and it still amazes me at how self sufficient the 
community is.  

 
One of the things the community had was a huge garden that had carrots, cabbage and 

peas. They also had a big farm with pigs, cows, chickens, and goats. What I found most 
interesting about their land was their burial site. The graves all looked like they had time 
invested in them, as if each flower was carefully placed on top. They almost reminded me of a 
mini garden. It was apparent that those Sisters who died will be remembered forever. 

 
We toured an orphanage which really was hard for me to see because I have younger 

siblings, and I could not help but imagine that it was them I was looking at. There were several 
children I saw who reminded me a lot of those on the television commercials for “Feed the 
Children.” But there was one boy that really stood out because he looked to be around the same 
age as my nephew, and his nose was so runny, and he was wearing a sandal. Now, this particular 
day was very cold, and we all had on sweaters and winter jackets. I believe the image of those 
children will stick with me forever because I have never felt so helpless in my life - staring at 
those kids with my warm attire, and their looking back at me without a care in this world. 
 

Soon after, we started for lunch, and it again it was prepared so beautifully. Everything as 
far as necessities was available for us, and that alone was comforting. Soon after, we went to 
visit the corn field which had this breathtaking view that was nearly impossible to capture on 
film. Shortly after, we had dinner and again, the Sisters insisted that I keep eating because they 
did not want me to go back and have my family think that they were starving me.  
 



 
 

McNair Scholarly Review ~ The College of St. Scholastica Page 255 

Then, because the next day was Independence Day, they asked us to sing the National 
Anthem right at the dinner table. It was very nerve racking being put on the spot, but we all 
pulled our own weight, and persevered. Relieved after being done, they asked us to sing it during 
Mass the next morning. We were all quite skeptical, but we sucked up our fear and went to bed 
with butterflies in our stomachs. 

 
So it was July 4th, and we were on our way to Mass. When I first stepped inside the 

church I was in awe because I had never seen such a beautiful church. The Sisters sounded like 
angels and the atmosphere was so peaceful. After the singing ended, my mind started to wander 
because I was anticipating Father Method introducing us to the rest of the church. We were 
finally called up to the front of the church, and began singing. Although we did not sound one 
hundred percent like angels, I think the Sisters enjoyed it.  

 
After we sang, my eyes opened to everything I did not see before because of my 

nervousness. There were a lot of girls in training to become Sisters, which we realized is the best 
path to take in the community given there is so much crime, poverty, and poor health. It did not 
take us long to understand why there were so many girls who were committing their lives to 
God. 

Soon after, we all headed to the kitchen to help bring down the food for lunch. When I 
first walked in there I was surprised at how much was going on, and all the food that was ready 
for us to eat. Before then, I did not realize how much time and preparation went into our meals. I 
think it was that day when I saw all the Sisters mixing food and running around that made me 
want to do my service in the kitchen.  

 
The next day when everyone went off to their service learning I was so excited to start 

working with the Sisters in the kitchen because they had so much energy and I wanted to be a 
part of that. So when I first got into the kitchen I introduced myself and asked if I could be of 
help. I think they were both surprised and pleased that I wanted to help, and welcomed me by 
giving me a job right away.  That was the beginning of our relationship.  

 
After doing minimal work like peeling potatoes, I left my job to find Sisters in the 

kitchen to talk to. That was when I met the most beautiful person in the world. Her name was 
Arnesta and I will never forget this woman. She introduced herself to me, and I immediately fell 
in love with her humble spirit, and I just wanted to be around her all the time after that. I then got 
back to my work, and I did enjoy myself because it was just me for a while. It was nice to have a 
little time to reflect on what my service would be and how I would learn from it. 

 
It was then time for lunch, and since I had helped to prepare it, I definitely appreciated it 

a lot more because I knew how much time and effort went into it. My group members 
congratulated me on how good the food tasted although I only helped prepare a little and it felt 
really good to be recognized. It definitely made me have a greater appreciation for the Sisters 
who spent all day cooking meals for us. 

 
After lunch everyone shared how their day went, and what they did.  Some went to the 

orphanage and played with children, some went to the school to teach English, and others went 
to the dispensary to assist the nurse. Everyone was very excited for the coming days, but none of 
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us was prepared for the weather that came. Once I finished doing the same work in the kitchen 
for days, I did meet a lot of Sisters who made an impression on me.  

 
They were the most genuine, welcoming strangers I had ever encountered because they 

did not expect anything from me, and just enjoyed my company. However, because the cold was 
so unfamiliar for the time of year, everyone was not as enthusiastic about going outside as we 
were in the beginning, so some of us were hesitant to get up in the mornings to do our service-
learning jobs. However, I realized how lucky I was for being in the kitchen because I was able to 
keep warm and be of help. 

 
 There were many days when the Sisters and I would dance in the kitchen and just 

converse about our different lifestyles. During my service in the kitchen I was asked several 
times about my braces and their use. It was hard for many of the Sisters to understand even after 
my explanation, but decided they were a cute decoration on my face anyway. Some of the other 
questions were about my family, how many siblings I have, and if I have parents. 

 
At first, that question did not really make sense but I realized that many of them came 

from broken homes, or they were placed in an orphanage, or their parents were ill, so there were 
endless reasons why they asked me that question. There were also days they would ask about my 
attire, and if it was handmade like clothes they make for themselves. Some of the questions I 
asked were if they had any knowledge of the United States, and if yes, what? Many of the Sisters 
heard of the United States, as if it were a fantasy world, and about 90% said they would like to 
visit some day. As days went by, the cold got colder, the water never seemed to warm up; 
nothing, in my eyes, seemed to be going well. 

 
All of my group members and I thought it would be a good idea to support the 

community by going to the sewing shop to order some warmer clothes. Everyone from our group 
made at least one order, and was satisfied with the quality of it. But then in a matter of days 
everything turned for the better. For starters, the sun started coming out, and stayed out. I 
discovered the best times to take showers, and working with the Sisters in the kitchen seemed 
more like fun than work; life was good.  

 
Later, a group member, Maurita Mckay, had a lesson plan for HIV/AIDS and asked 

everyone if they would participate in teaching the students. After she asked permission of Father 
Method, she discovered that their practice is abstinence until marriage, and he believed giving 
them this information might influence them otherwise. We were all stumped and were unsure as 
to what to do, but we had a consensus that if they asked any question, we were going to give 
them an answer.  

 
After about a week of preparation we were ready to help Maurita with her lesson. 

Although I was nervous, I sucked it up because this was not about me but about giving these 
girls information that they previously not had. Once we arrived, I noticed that there were a 
number of students in such a small room, and how that must play an effect on their learning. 
Anyway, we split up into smaller groups, and I began asking them what they knew about 
HIV/AIDS.  
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I quickly noticed that the girls were well educated compared to the rest of the population 
because they did have some knowledge of the topics. However, some asked if a person could 
contract AIDS by tear drops, or by touching someone with AIDS. Also, after warming up to me, 
when they did not understand something they did not hesitate on asking. They also asked 
questions about intercourse and what they should do when their boyfriend is pressuring them to 
have intercourse.  

 
Although I was not supposed to touch the intercourse topic, I answered their questions 

because I believe not talking about it does not mean it is not going to happen. If someone’s 
question were left unanswered she might just find out the hard way, when it is too late to learn. 
After everyone was done giving their lessons, we learned that they knew a lot, but they still had a 
lot to learn.  

 
Maurita continued her teaching of HIV/AIDS and soon after, she was preparing her 

things to leave the next morning for Chipole since she had been in Imiliwaha once before. The 
same day I helped with all of the meals, but for some reason I did not see them make a cake for 
Maurita’s farewell. During her farewell, she had Sisters outside singing and dancing for her, a 
beautiful cake that I did not see them make in the kitchen, and a gift. 

 
At that point, we all knew that cakes must be their signature welcome and farewell. The 

few days after Maurita left for Chipole, my roommate Ashley Cummings noticed that ants had 
invaded our room, and we had to move all of our belongings into another room for the duration 
of our trip. Ashley was disappointed with the move, but I was happier because it was warmer, 
and I just had a good vibe being in the new room.  

 
The next day I noticed there was a box of kitchen supplies that had not been given to the 

Sisters yet, so of course I, who spends a lot of time in the kitchen, brought it up there. When I 
presented the box to the Sisters, they were as excited as little kids on Christmas. The box 
contained dish scrubbers and towels. They were jumping up and down, dancing, and thanking 
me over and over again. I explained many times how the items were from everyone, but they 
really made me feel as if I did an amazing deed.  

 
Since everyone was joyous I decided to take out my IPod and teach them a dance called 

“Walk it Out” by DJ Unk, which is very popular in the African American culture of the United 
States. All of the sisters were dancing, having a good time listening to music they had never 
heard of while doing a dance they had never done. That day was one of the most memorable 
days I had spent in the kitchen.  

 
As the last week in Imiliwaha came near Sister Beverley Raway, another faculty member 

at The College of St. Scholastica, and group leader for Chipotle came to Imiliwaha to spend the 
rest of our service time with those Sisters. Everyone was so excited to see Sister Beverley; it was 
like seeing your mom or someone special that you really look up to.  

 
Of course the Sisters had an over-the-top welcome with a bouquet, singing and dancing, a 

cake and at this point we all were comfortable enough to join in and celebrate her arrival as well.  
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Afterwards, we were pretty tired after a long day of work and we went to sleep. The following 
day some of us decided to go to the fabric store and get some material for dresses. I found 
material and a seamstress to make my ensemble in less than three days, for less than fifteen 
dollars. Later that day, we met two young men, part of a group from Ireland that was in Tanzania 
donating computers, and teaching how to use them. We got to know them pretty well because we 
shared meals everyday.  
 
          Then, before I knew it, July, 13 (my birthday) came around. When I woke up that morning 
I wore my African outfit the seamstress made for me and I went off to breakfast. I discovered 
there were balloons everywhere that some group members and Sisters had blown up the night 
before, the table setting was different, and I had a beautiful cover over my seat. I was so happy 
and just shocked that they took time to make me happy on my birthday.  
 

After breakfast I went off to work in the kitchen. I started working and all the Sisters 
were telling me congratulations for being twenty, and how they hope I will continue to live a 
long healthy life. I then saw Sister Arnesta who always brightened my day just by the sight of 
her. She hugged me, congratulated me, and then insisted I go home, or sit by the fire because she 
said I should be resting on my birthday. I then went and sat by the fire around tea time. Some of 
my group members were already there, and handed me some letters some of the girls from the 
school had written to me. 

 
Each letter was a birthday gift because these girls, who I had only been with once when I 

was giving the lesson on HIV/AIDS, took time out of their day to write me long letters 
congratulating me on my birthday, and wishing me the best in life. I felt so special, and thankful 
for their letters, and I had a smile on my face for the rest of the day. After lunch, I decided to 
journal, and just took my own walk around the convent. On my way I saw people I had never 
seen before, all of whom were congratulating me.  

 
I felt famous, as if I were the hot topic in the convent. Then, it was time for dinner which 

I was anticipating because my day had not had much sustenance. Before we ate, Sister Beverley 
said a prayer, and she honored me by asking the Lord to watch over me, and for me to have 
additional birthdays to come. Her speech was very long, and although I can not remember every 
word she said, I remember how I felt, which was like a million bucks. 

 
Her words had me choked up, and even after the chocolate I had been yearning for was 

given to me as a gift, her blessing was the best gift I could have possibly asked for. That, and the 
fact I celebrated it in Tanzania, Africa. After we finished eating, they had a cake prepared for 
me, and began singing a song called "Cut the Cakey," which everyone enjoyed.  I was the guest 
of honor that night, so I was given the privilege to cut and serve the cake. 

 
A while after we finished our cake, the power went out, but we were having such a good 

time conversing, we continued talking in the dark. However, we all got tired soon after, and 
headed off to bed after an amazing day. The next day we were getting ready for our goodbyes the 
following day, and were really starting to realize how much we were going to miss everyone. 
The same day the Sisters were welcoming the rest of the Ireland group, it lead to our goodbye 
celebration after dinner. 
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 All of the Sisters were dancing, singing, and playing the drums. They then led us to a big 
room that had a table faced to the audience. Once we all sat down, we felt like kings and queens 
facing the audience. The Ireland group joined us and sat on the side, meanwhile, all of the Sisters 
piled in. For the next two hours we were given performances back to back from the Sisters. They 
were singing, and dancing, and every bit of it was choreographed. They even pulled us from our 
seats to join them in the dance, and we all caught on pretty fast.  

 
          They began singing a song while they had our gifts on top of their heads.  They were 
dancing around us, and then dropped our gifts in front of us. We all had a great time and did not 
want the night to end. Some people gave thank-you speeches, and we reluctantly headed back to 
our rooms. Subsequently, we heard drums on the way back home, so stopped to dance one last 
time with the Sisters, and just had a great time. 
 

Our final day in Imiliwaha came and none of us was prepared for leaving after building 
such close relationships with everyone. We had breakfast, our last chance to fill up on our 
favorite meal, oatmeal. After, we went to work to say our last, final goodbyes, which I did not 
think would be as difficult as it was. When it came time to say goodbye to Sister Arnesta, I was 
beyond choked up because it hit me that I would probably never see her again, and she meant so 
much to me.  

 
It was really hard to lose sight of her because, in some way I am not sure of yet, she has 

had an impact on my life. Then we said goodbye to Father Method, which also was hard because 
I built a personal connection with him. He expressed several times throughout the trip how he 
wants to collaborate on projects we have on campus in the future. Since the trip, he has even 
emailed me reiterating his passion for teaching people about Tanzania. Once we said goodbye, 
we had an hour drive to Njombe and met with the other half of group.  

 
When we saw each other, some people got very emotional, and we were all happy to be 

reunited and share our experiences. The biggest differences between the two monasteries were 
the quality of food, the community, and the weather. In comparison, they did not enjoy their 
food, the community was not as personal as ours was, but they did have nicer weather. I think 
when it comes down to it, there will always be nicer weather somewhere, so I was grateful for 
having such an amazing experience although the weather was unfavorable. We then boarded bus 
for the fifteen hour ride to Dar es Salaam, and got prepared for a new beginning together. 

 
Safari 
 

The ride back to Dar es Salaam was just as long and tedious as the ride to Imiliwaha. 
Everyone stayed awake for the most part because we saw animals, like giraffes and elephants 
along the way. Hours later, we got to the bus station in Dar es Salaam, and were greeted by the 
familiar chaos again. Our drivers got our luggage from the bus, and we started back for the same 
hostel we had the first couple of days in Imiliwaha.  

 
At this point my excitement level was rising because we were finally tourists and back to 

the same schedule in Dar es Salaam, just relaxing and eating meals in between. Then one day we 
decided to go to a fabric store which was very fun because we purchased fabric for very little 
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money. The atmosphere in the fabric store was phenomenal with people were going in and out 
getting fabric; it was quite busy. 

 
Later, after we ate dinner at the hostel we went again to the "bar” and all sat around 

talking, laughing, and just relaxing before we went on safari. The next day some of us went to 
the beach and others stayed home. My roommate and I decided to rent tubes that cost only $.50 
and went swimming in the Indian Ocean.  

 
          There was a live band playing, dancers on a nearby stage, and people just having a good 
time enjoying the nice weather. A while after swimming I stepped on something really sharp that 
spread several quills into my foot. Not even a minute after that, my roommate stepped on the 
same thing. We then got out of the water, and went back to the hostel to prepare for a meal with 
the Sisters. We left almost as soon as we arrived at the hostel, and got to the Sisters’ convent to 
discover they had a meal ready for us.  
 
 After we ate with the Sisters, we went back to the hostel to have our official dinner. 
Afterwards, we got our luggage ready for the next day’s trip to the safari. After waking up we 
packed our luggage and started driving to the north. On our way to the first park some of us saw 
monkeys and elephants. Before the trip I had only seen domesticated monkeys and elephants, so 
it was a great experience to see them in their natural habitat. After getting our tickets, we were on 
our way Lake Manyara National Park.  

 
Almost right away I noticed a family of baboons running around in the woods.  This 

brought me back to my childhood years when I watched Tarzan, only this time I was in the 
movie. We went a while without seeing any animals, but the park was astonishing.  We drove on 
a one way road in a rain forest comprised of plants, flowers, and small waterfalls. Subsequently, 
we did not see any other animals besides the baboons and elephants about which I was a little 
disappointed. 

 
The following day we visited Olduvai Gorge, “The Cradle of Mankind.” This is where 

archeologists Drs. Louis and Mary Leakey, who analyzed bones and fossils, discovered a skull 
that altered all preceding scientific hypotheses about human evolution. Their discovery was a 
humanoid skull with large teeth that they named “Zinj.” They dated this skull to about two 
million years before present. Learning about this was phenomenal because I do believe in 
evolution to an extent, so it was an unbelievable experience to see all of the mountains and rocks 
that covered it. 

 
 The next day had come and we were all looking forward to visiting Ngorongoro Crater 
National Park because we knew what animals were in it, and our chances of seeing them. First 
we learned about the caldera which is a large crater caused by the explosion of a volcano that 
caused it to collapse. On the way down the caldera we were amazed at how big it was and how 
beautiful and spacious it looked. It looked very dry and very warm so I was thinking about how 
animals survive in such a climate.  
 
 During our ride through the park we saw so many animals, giraffes, zebras, lions, 
elephants, dik dik, gazelles, warthogs, wildebeasts, rhinos, and even a cheetah. Although it took 
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a lot of time and patient looking, finding these animals was a once-in-a-lifetime experience to see 
them in an undomesticated environment. Having a chance to go on Safari was a great way to end 
the trip, and before we all knew it, we were packed and on the plane back home. Looking back 
on the trip, it all happened too quickly, and I feel as if I only got a glimpse of what life is really 
like in Tanzania, Africa. 
 
Summary 
 

I had the opportunity to travel to Tanzania, Africa to participate in a service-learning 
mission. However, when I signed up for the trip I did not know I would build as many 
relationships as I did with the Sisters, I did not know I would see children taking care of other 
children, I did not know I would visit places slaves were kept, and I did not know that I would 
leave Tanzania with more willpower to create change instead of waiting for it.  

 
Furthermore, because I had the opportunity to go on this service-learning trip, I am 

obligated to share my experience with as many people as I can. One thing  I did know when I 
signed up for this trip was that I would go back to the United States and share my experience in 
the hopes that people would become more involved with social justice issues. Moreover, through 
this trip I have grown in more ways than one, and I am going to take advantage of every chance I 
get to share my journey, and pray that other people will open their eyes to more than what is just 
in front of them. 
 

 

 

 
 
 
 
 
 
 


