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From their first day of class, college students are 
indoctrinated into understanding academic endeavor in terms of 
opposing schools establishing the eventual separation of students 
into groups largely shaped by their course of study.  As students 
advance they are segregated from others who are studying fields 
differing from their own culminating in courses populated only 
by students in a specific major.  Upon graduation these students 
are awarded degrees in their fields--- they are now viewed 
as authorities of their discipline.  Educational achievement 
through the attainment of a degree is an honorable and worthy 
goal.  However, it may be argued that the education system 
has inadvertently created authorities who are only qualified to 
remain in the buildings apportioned for them at the university 
and speak to others who are similarly degreed rather than utilize 
their specializations effectively in the real world.  Reality rarely 
presents humanity with problems that are easily answered by 
the knowledge and theories of just one discipline.  Therefore 
these disciplinarians must be able to bring the expertise they 
possess into synthesis with knowledge from opposing disciplines 
if they wish to be useful.  Interdisciplinarity must be an oft 
reached for tool wielded to solve issues that may arise.  This 
tool should be kept well-oiled by nurturing an interdisciplinary 
imagination versed in theories and epistemologies from opposing 
disciplines that calls upon a canon of interdisciplinary learning 
and methods creating a holistic approach to problem solving.  

In 1959 C.P. Snow gave a lecture entitled “The Two 
Cultures and the Scientific Revolution” in which he spoke 
about the division of disciplines and how he believed this 
divide impacted both academia and the world at large through 
academia’s ability, or inability, to answer the world’s problems.  
Snow began by laying out what he perceived as the two cultures: 

“Literary intellectuals at one pole--- at the 
other scientists, and as the most representative, the 
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physical scientists.  Between the two a gulf of mutual 
incomprehension--- sometimes (particularly among 
the young) hostility and dislike, but most of all lack of 
understanding.  They have a curious distorted image of 
each other.  Their attitudes so different that even on the 
level of emotion, they can’t find much common ground” (4).

It is simple enough to understand to whom Snow is 
referring when he says scientists; however, the term literary 
intellectuals begs more than a cursory analysis.  Stefan Collini 
proposed that Snow was not simply thinking of novelists as 
literary intellectuals but of the elite class for whom a literary 
education prepared the path for political and social leadership 
and that this culture had a vested interest in the inferiority of 
science (Snow xxiii).  For Snow these two cultures, intellectuals 
and scientists, encapsulated the range of academic inquiry, and 
unfortunately could not be bothered to muster enough mutual 
respect and understanding for each other’s work to even carry 
on a substantive dinner conversation (Snow 3).  While literary 
intellectuals pined for a simpler time before the Industrial 
Revolution, scientists were optimistically creating solutions to 
problems of poverty and hunger (Snow 22-23).   

Some fifty plus years later Snow’s cultures are still alive 
and well but with a few new friends and more lively dinnertime 
discussion.  While Snow is correct in identifying the existence 
of disparate cultures within academia, he was sadly a bit 
shortsighted when he made the claim that only two cultures 
existed.  One need only take a stroll across a college campus to 
see that the facilities for sciences and intellectual studies have 
been joined by buildings for sociology, political science, business, 
etc.  Fields such as gender studies or pan-African studies are not 
disciplines that Snow could have envisioned as he was speaking 
prior to the Civil Rights and Women’s Movements of the 1960s 
and 1970s.  Furthermore, with all of Snow’s romanticism over 
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the Industrial Revolution, it is surprising that he did not propose 
business as another culture. Business must be counted as a 
separate culture given that it possesses its own worldview, value 
system, and epistemology centered entirely on profit.  This culture 
is clearly different than economics as its ethos is the betterment 
of only one actor in an economy rather than the entire system 
overall.  Perhaps Snow’s myopically optimistic scientific bias 
when considering the eventual implications of industrialization 
blinded him to the possibility that, someday, a culture would 
exist whose one intent is profit for a single nonhuman entity.  It 
seems that through the lens of time at a minimum four disciplines 
are present, and perhaps more if continual subdivision of kissing 
cousin disciplines such as gender studies and pan-African studies 
are further divided into their own cultures.  

When Snow was in school a literary education was 
emphasized.   However, in his 2012 Democratic Convention speech 
President Obama drew attention to the fact that the educational 
tables have turned with a call for recruitment of science and math 
teachers to propel the United States into a prosperous future.  
The phenomena that a liberal arts degree cannot possibly garner 
the types of well-paid jobs that a scientific education guarantees 
is similar to the realignment of the Democratic and Republican 
Parties in the post-Civil War United States (Snow 18). 

If the example of the realignment of American political 
parties is lost on the reader then a look at Northrop Frye’s 
concept of the educated imagination may be instructive not so 
much for an explanation of politics but the necessity of literature 
as a method of understanding, communication, and creation 
(Frye 15-16).  Frye believed that while science is constrained 
by the data that nature bestows, literature has a greater ability 
to communicate truth because the writer is not limited by what 
is real but only by imagination.  Imparting the truth of human 
experience is the highest pursuit for Frye: 



- 5 -

“The poet’s job is not to tell you what happened, 
but what happens: not what did take place, but the kind 
of thing that always does take place.  He gives you the 
typical, recurring… universal event.  You wouldn’t go to 
Macbeth to learn about the history of Scotland--- you go 
to it to learn what a man feels like after he’s gained a 
kingdom and lost his soul” (35).

In his book Science and Human Values, J. Bronowski 
echoes Frye’s assertion that the arts are not restricted by 
the natural world as science is when he states, “…[T]hat the 
scientist does not merely record facts; but he must conform to 
the facts.  The sanction of truth is an exact boundary which 
encloses him, in a way in which it does not constrain the poet or 
painter” (28).  What scientists may communicate about truth is 
bound by what may be proven through fact, whereas the writer 
and artist are free to convey truth through fictional creations.  
While it is undeniable that art and literature both attempt to 
communicate the human experience, art is limited in that it 
supplies the observer with either visual or auditory information.  
Literature is the only medium that communicates solely through 
the use of words as symbols or touchstones meant to refer the 
reader to the wealth of previous “truths” brought forth by the 
literary canon (Frye 37).  This depth of meaning built on the 
solid foundation of an expansive and ever-progressing literary 
tradition is why Frye conceived the educated imagination as an 
imagination cultivated by literature.  

The educated imagination is needed because it provides 
the mind with the ability to understand truth in a context.  “What 
they need, and what they feel they need, is a quality of mind 
that will help them to use information and to develop reason 
in order to achieve lucid summations of what is going on in the 
world and of what may be happening within themselves” (Mills 
5).  In The Sociological Imagination, C. Wright Mills builds on 
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Frye’s concept of the educated imagination and molds it into the 
ever so slightly less snobby sociological imagination.  Instead of 
tagging anything that is “educated” with the label “literature,” 
Mills argues that it is not immediate human experience that 
individuals are struggling to comprehend but rather personal 
troubles within the context of greater social issues (Mills 8).  
Troubles may affect a person’s life within their own household, 
but what is needed is the ability to critically examine those 
troubles and identify if they are experienced only on the intimate 
personal level or if others are wrestling with these troubles as 
well.  The social imagination processes everyday problems and 
brings to light troubles which are actually social issues that 
must be addressed by humanity.  Mills agrees with Frye that 
the types of answers that humanity demands of academia are 
answers that do more than explain how or why cancer kills 
(Mills 15).  Humans also want to know how others felt when they 
lost a parent to cancer, how healthcare affected the experience 
positively or negatively, and what society can change to make 
that issue better.  

An interdisciplinary solution is beyond required, it is 
imperative to answer such broad questions.  No one discipline 
will ever be able to adequately address every problem in a modern 
society that has advanced beyond the village encompassing the 
globe and potentially beyond.  Science approaches a problem 
and searches for the hidden likenesses, whereas literature 
aims to perfectly communicate the human experience via prose 
(Bronowski 15).  Business attempts to maximize the profit the 
company is able to derive from the problem, and the social 
sciences work to place the problem within a social historical 
framework.  All of these perspectives are valid, and all of these 
methodologies are necessary to achieve any lasting solutions.  
Mills puts it this way, “…[T]o state and to solve any one of 
the significant problems of our period requires a selection of 
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materials, conceptions, and methods from more than any one of 
these several disciplines” (142).  

What is needed to build upon both Mills’ and Frye’s concept 
of imagination as the vehicle for ultimate academic fruition is an 
interdisciplinary imagination to address problems and spur the 
creation of new knowledge.  The interdisciplinary imagination 
is well versed in basic theories, epistemologies, and moralities 
belonging to at least two opposing disciplines creating a fertile 
and expansive canon of interdisciplinarity that prepares a 
practitioner to holistically approach any given problem emerging 
with a transdisciplinary solution.  Were an academic to possess 
such an interdisciplinary imagination that person would be able 
to pull together methodologies, values, and knowledge from 
different disciplines and create synthesis.  In Interdisciplinarity 
History, Theory, and Practice Julie Thompson Klein writes, 
“…[T]ransdisciplinarity signifies the interconnectedness of all 
aspects of reality, transcending the dynamics of a dialectical 
synthesis to grasp the total dynamics of reality as a whole” (66).  
A transdisciplinary solution moves beyond interdisciplinarity by 
assembling disciplinary tools and creating a solution that is new 
and cannot be contained by traditional specializations.    

In order to be termed an interdisciplinary imagination the 
mind must be familiar with two or more opposing fields of study. 
Specialties have been divided and further subdivided creating 
the existence of parallel disciplines.  These parallel disciplines 
are similar in methods, values, and vocabulary but have been 
separated by only a few characteristics.  An example is women’s 
studies and pan-African studies.  One field examines the role of 
women in society, whereas the other studies the place of certain 
racial minority groups.  There are so many correlations between 
the two fields one is left wondering why there is not a building 
labeled minority studies.  An interdisciplinary imagination 
calls for expansion beyond concepts that are analogous such as 
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those present within related disciplines and moves outside those 
boundaries to fields of study that might be viewed as opposing 
disciplines.  The interdisciplinary imagination must be so bold 
as to traverse unabashedly back and forth between Snow’s two 
cultures evaluating, discarding, and grasping concepts to piece 
together an interdisciplinary solution.

Once the incorporation of usable concepts has 
been completed synthesis may take place giving birth to a 
transdisciplinary solution.  “Transdisciplinary approaches… 
are conceptual frameworks that transcend the narrow scope 
of disciplinary world views, metaphorically encompassing the 
several parts of material handled separately by specialized 
disciplines” (Klein 66).  The transdisciplinary solution is a 
resolution that has been attained through the evaluation of 
the entirety of assets the participating disciplines offer.  Each 
concept has been weighed, balanced, and assessed irrespective of 
the precedence of its mother discipline and discarded or retained 
according to the necessities of the problem at hand.  

As it stands now synthesis of this type by only one mind 
is unrealistic given that most university degree programs are so 
extremely specialized that they do not offer more than a superficial 
or haphazard education in disciplines other than the student’s 
chosen major.  Proponents of interdisciplinary studies have 
suggested that interdisciplinary courses should be introduced 
from the beginning of the college career or in high school in order 
to prevent students from thinking solely in antiquated specialized 
modes but rather from an interdisciplinary perspective (Newell 
111).  However, interdisciplinarity implies that a discipline is 
being brought to the table.  It stands to reason that if students are 
going to be asked to evaluate problems from an interdisciplinary 
perspective that they must first become masters of a discipline.  
Upper level college classes, or more appropriately graduate level 
courses, are far more apt to effectively teach interdisciplinarity.  
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At this level students have assembled some disciplinary tools and 
will therefore be better prepared to succeed in an interdisciplinary 
environment.  Proponents of the traditional educational 
structure of specialization may argue that an increased focus 
on interdisciplinarity will eventually lead to a degradation of 
achievement.  If students are taught too many differing theories 
and epistemologies they will be less likely to reach the height of 
achievement that they would have had they not been distracted 
by another field.  However, this view holds little weight because 
the additional skills that an interdisciplinary student will 
emerge with will better prepare them to address a broad scope of 
problems present in the modern world.

For example, in just such a modern world, the concepts 
of American and Muslim are warring with both their shared and 
polar identities.  The common misconception is that being both 
American and Muslim is antithetical.  However, a student with 
an interdisciplinary education will easily discard this fallacy 
because that student will be able to evaluate both identities 
and understand the synthesis.  A more specialized student 
will struggle with the apparent opposition given the social and 
historical context of Muslim terrorism targeting Americans.  
Cultivation of an interdisciplinary imagination will pave the 
way for more creative solutions to crisis such as those created by 
Muslim extremist terrorism and American knee-jerk reactions 
towards Muslims.  The average person will begin to think in 
modes of duality where the poles are not right and wrong but 
only differing perspectives both worthy of consideration.  

Right now it is easier to think in polarities: right/wrong, 
yes/no, black/white, good/bad.  It is what Snow was doing 
when he identified only two cultures.  However, duality is no 
longer sufficient in a society whose access to information and 
ability to profess individuality is rapidly increasing.  While the 
interdisciplinary imagination is ideal and imperative to affect 
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problem solving if society is to progress at the rate to which it has 
become accustomed, it is not inevitable that interdisciplinarity 
will occur on an increasing basis. All four of the current 
disciplines, and other disciplines yet unforeseen or overlooked, 
will need to lend not only all of the worth of their specialties 
but also their humility and openness to opposing viewpoints 
if transdisciplinary solutions are to become the norm rather 
than the rare exception.  To allow society to continue to move 
forward and create solutions to problems such as terrorism, 
universities will have to create facilities for interdisciplinary 
studies and increase curriculum for students.  If universities 
will make this investment, the cost will be far outweighed by the 
benefits as cultures that barely spoke before will learn through 
the interdisciplinary imagination to become working colleagues.   
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Abstract
This study explores the impact of using hands-on activities 

to develop students’ conceptual understanding of enzymes in 
biochemical reactions as opposed to conceptual understanding 
that develops from a traditional lecture only. Fifty-four 10th grade 
Biology students are the subjects of this classroom-based action 
research, which includes five hands-on lessons. Prior knowledge 
of six learning targets is measured using a pre- assessment. 
Post-lecture and post-hands on assessments measure learning 
through both types of instruction. The study determines that 
hands-on activities significantly impact students’ conceptual 
understanding of enzymes when compared to pre-assessment 
and post-lecture data. 
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I. Problem Statement
I am currently in my fourth year of teaching, employed 

at a suburban high school. This year, I am teaching both biology 
and chemistry to 10th and 11th grade students, but I have also 
taught Anatomy & Physiology with 11th and 12th graders in 
the past. There is an initiative within my school and district 
to have all students graduate prepared to actively pursue post-
secondary education and careers. In individual classes, this 
translates to students achieving proficient, or 80% on common 
assessments and classroom tests. In order to implement this 
in my classroom, I have been moving toward more hands-
on, engaging lessons to peak student interest and attempt to 
increase overall achievement.  

I believe that the purpose of education is to train 
young  adults to be  competent problem solvers and critical 
thinkers. Education should give students experiences that push 
them to question and analyze. Memorization of stagnant facts 
and information should be emphasized less as change in this 
knowledge is inevitable. This is especially true of science, as new 
research constantly changes the known “facts”. Science is better 
understood as a way of knowing. What would be more beneficial 
would be to give students appropriate background knowledge and 
the tools to continually pursue new information and knowledge. 
This experiential knowledge will facilitate lifelong learning and 
growth of the individual. 

The end result of education  should be independent 
learners who continue to pursue knowledge and understanding 
in their career choice (Chiasson, 2005). When education has 
met its purpose, individuals will be productive citizens, capable 
of making informed decisions. For example, in my area of 
expertise, I want students to understand how science works and 
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to recognize the power and limitations of science. If they meet 
these expectations, they will be able to make good decisions in 
my classroom and in the future.

I implement my educational philosophy in the classroom 
using many different strategies. Most recently, I used guided 
inquiry and hands-on, experiential learning activities in the 
classroom. This typically allows students to work cooperatively 
and/or collaboratively with others in the learning process. This 
fosters critical thinking and problem solving attitudes. I think 
that students learn best by constructing their own knowledge. 
Teachers  can provide the scaffolding and framework  to help 
students do this in the classroom.  When students see the 
relevance in the content and can make applications to their 
lives, they will hold on to that knowledge. 

Considering my evolving educational philosophy, I have 
reflected on my teaching practices and identified areas in which 
more hands-on implementation is needed for student learning. 
One important concept that is crucial for understanding 
high school biology is the function of enzymes in biochemical 
reactions. Over the past three years, I have taught students 
about enzymes using a lecture and diagram followed by one 
laboratory exercise. When it would come time for testing, 
student responses showed a noticeable lack of understanding. 
Last year specifically, my district implemented an end-of-
course exam, which including a large section on enzyme 
function. My students came to me afterwards concerned about 
their deficit with this concept. The exam required a deeper level 
of understanding than students were held accountable for in 
class. Students who took the exam insisted that students be 
given more extensive instruction on enzymes. This prompted 
me to evaluate my current lesson plans for teaching enzymes. 
From previous courses, I know that use of a manipulative in 
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science can stimulate student thinking and help them construct 
the concepts in a more meaningful way (Satterthwait, 2010). 
Hands-on learning activities can also deepen student responses 
and understanding, which could lead to higher achievement on 
the end-of-course test (Breckler & Yu, 2010). 

My interest in hands-on learning has stimulated the research 
question for this project: What impact will the implementation of 
hands-on activities have on students’ conceptual understanding 
of enzyme function in biochemical reactions? Fifty-four 10th grade 
Biology students were the test subjects for this action research 
which spanned over five instructional days.

II. Review of Literature
Over the past several decades, there has been a growing 

shift in teaching trends and strategies in the science classroom. 
Instead of “sit and get” lessons requiring students to take copious 
amounts of notes while listening to the instructor lecture, there 
has been a push for students to be actively involved in doing 
science. “Hands-on” teaching and learning requires students 
to participate in the learning process and frequently interact 
with peers and/or manipulate objects (Satterthwait, 2010). 
Many research studies support hands-on learning as being an 
effective strategy for students to gain conceptual understanding, 
as students must apply knowledge to various scenarios. The 
National Research Council published the National Science 
Education Standards in 1996 that explicitly state, “Learning 
science is an active process,” (National Science Education 
Standards, 1996, p. 20). Students should not only be involved 
in engaging lessons, but should be doing science by making 
observations, forming hypotheses, and formulating solutions 
to problems. By doing science, students will begin to develop 
conceptual understanding of the content and to advance their 
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science literacy (Bloom, 2011; National Science Education 
Standards, 1996; Walberg, 2011). 

Understanding concept formation is a topic of interest 
for many researchers in science and the field of psychology. 
Schunk (2012a), defines concepts as “labeled sets of objects, 
symbols, or events that share common characteristics, or critical 
attributes…[including] a mental construct or representation of 
a category that allows one to identify examples and nonexamples 
of the category” (p. 292-293). Learning a concept requires stages 
and concept mapping may help students interlink ideas, build 
on previous knowledge and improve retention (Schunk, 2012a; 
Williams, 2012). Science itself involves more conceptualizing, 
or forming of mental constructs than other high school subjects. 
By giving students experience with more inquiry-style and 
relevant instruction, they are better able to build mental 
constructs on scaffolding provided by the instructor (Walberg, 
2011). 

One study by Satterthwait (2010) looked at why these 
hands-on activities are so effective. Surprisingly, one of the 
biggest contributors to the effectiveness of hands-on activities 
was students’ interactions with peers. This required dialogue 
which challenged student conceptions, fostering growth and 
the construction of new science knowledge. Additionally, the 
use of objects students can manipulate in class engages student 
interest and curiosity, while physical movement stimulates 
thinking and overall learning (Satterthwait, 2010; Williams, 
2012). 

This was supported in other studies by Rushton & 
Dias (2008), Breckler & Yu (2010), and Gray, Owens, Steer, 
McConnell, & Knight (2011). In Rushton & Dias’ 2008 study, 
students worked cooperatively with other students to observe, 
predict, experiment, and explain results of real-life examples, 
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which overall lead to deeper conceptual understanding of 
enzymes. In Breckler & Yu’s 2010 study, students were 
previously introduced to the material by traditional lecture, but 
did not grasp necessary concepts, as identified by assessment. 
After engaging in a hands-on activity, student performance 
increased significantly with high retention throughout the 
course. Gray et al. (2011) saw the same results as others with 
the addition that using physical models in class can provide the 
visual scaffolding necessary for future and continued learning 
of science concepts. 

These last studies also support spiral curriculum design 
and Bruner’s theory of cognitive development. Teachers introduce 
new topics by prompting prior knowledge and connecting to new 
material (Schunk, 2012b). This method provides scaffolding 
from which student learning can grow. 

In addition to actively engaging students in the process 
of science, research has shown the use of visuals with hands-on 
instruction to be very effective in enhancing student learning 
and concept development (Schunk, 2012b; Pyle & Akins-Moffatt, 
1999). Visuals may also provide cues for student learning 
during participation activities (Bloom, 2011). Pyle & Akins-
Moffatt (1999) determined that visuals produce deeper thinking 
and create an appropriate environment for hands-on learning 
environments. Williams (2012) incorporated the idea of concept 
mapping (visuals) with movement to create a three-dimensional 
concept map. Results from the study indicate a high level of 
student interest and participation which could contribute to 
greater conceptual knowledge. 

One downfall of hands-on learning is the time required 
to implement the strategies. Traditional instruction is much 
faster (and easier to implement). More class time is required 
and current state testing includes only multiple choice and 
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constructed response questions. Is the cost of precious class 
time worth the benefits of hands-on learning? After looking 
at multiple studies in which hands-on learning strategies are 
implemented, and by studying the process of concept formation, 
hands-on activities seem well worth the extra time needed for 
implementation. Students develop a deeper understanding 
of the concepts and are more able to apply those ideas to new 
situations. Realistically, spending more time on a particular 
topic or concept prior to the test would reduce the need for re-
teaching and interventions post-testing. 

Implementation of hands-on activities will also provide 
students with multiple exposures to the concepts being taught. 
This will enforce the idea of a spiral curriculum and will provide 
the necessary scaffolding for concept attainment. Student to 
student interaction during activities will lead to dialogue, which 
will cause students to question their concepts. This can lead to 
building and strengthening new concepts. Finally, providing 
students with hands-on activities will give them real experience 
with “doing” science. Along with the content and visuals, 
this will contribute to relevancy and student interest in the 
topic. Overall, this should increase student achievement and 
conceptual understanding of enzymes. 

III. Research Design
The purpose of this intervention was to increase 

students’ conceptual understanding of enzyme function in 
chemical reactions by using hands-on instructional activities. 
This was accomplished by first employing a pre-test, followed 
by a traditional PowerPoint lecture and notes. After traditional 
notes, students were given another assessment to determine 
what learning occurred. Then, students engaged in five 
days of hands-on instructional activities. Periodic formative 



- 20 -

assessments during activities and at the end of each day 
helped track student learning throughout the unit of hands-
on lessons. A summative test was administered to determine 
overall learning. This unit was targeted for fifty-four general 
education biology students ranging from  fourteen to sixteen 
years of age. About 41% of subjects were in the free or reduced 
lunch program. 

To help students develop their conceptual understanding 
of enzyme function, the study focused on specific content addressed 
in the ACT Quality Core Standards for Biology used by the district. 
The state expects students to describe the function of enzymes, 
including how enzyme-substrate specificity works in chemical 
reactions (ACT Bio QC Alignment with KY Standards, 2011, p. 
2). This understanding has also identified as crucial for student 
learning by my school-based professional learning community, or 
PLC group for biology. Additionally, this study addressed other 
biology standards and goals by using student inquiry to design 
an experiment, collect data, and analyze results. Literacy goals 
will be addressed when students communicate their results in 
written form and large group discussion. 

The goal of this study was to improve students’ conceptual 
understanding of enzyme function in chemical reactions. The 
specific concepts student learning demonstrated include (1) 
identifying an enzyme in a chemical reaction, (2) explaining 
the function of enzymes in a chemical reaction, (3) describing 
the effect of temperature, pH, and enzyme concentration on 
enzyme function, (4) explaining enzyme-substrate specificity, 
(5) describing the importance of enzymes in living systems, 
and (6) analyzing enzyme-specific data to determine optimum 
functioning conditions. Each of these outcomes were assessed in 
the pre-assessment and then formatively by student interactions 
and questioning, exit tickets, cloze prompts, and grading 
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homework. Individual assessments such as the pre-assessment, 
exit tickets, cloze prompts, homework were scored against a 
key. The summative assessment of learning was a traditional 
paper and pencil test. Students who scored an 80% or higher on 
enzyme questions were considered proficient for understanding 
the desired concepts. 

This study compared student learning from a traditional 
lecture at the beginning of the unit to learning from five days 
of hands-on activities. Therefore, the first day discussing 
enzymes, students took a pre-assessment that allowed me to 
determine students’ prior knowledge of enzymes. The same 
day, students took notes during a traditional lecture, followed 
by the same questions administered in the pre-assessment 
to determine what learning occurred during the lecture. The 
next day was the first day of intervention. Technology was 
utilized, as students watched a YouTube video that described 
learning goals 1-5. Students then summarized characteristics 
of enzymes individually, followed by collective summarization 
with the class. Students then manipulated foam enzyme 
models to demonstrate the enzyme-substrate complex. While 
manipulating the models, students drew their model and 
compared it to an enzyme visual from the textbook. Students 
then labeled their drawing with the terms: reactants, products, 
enzyme, substrate, enzyme-substrate complex, and lock & key 
model. Intervention day two employed a hands-on activity 
with nuts, bolts, and wrenches to address learning goals 1, 2, 
4, and 5. Intervention day three and four was enzyme inquiry, 
a hands-on activity in which students engaged in designing 
an enzyme specific experiment, collecting data, and analyzing 
their results. All learning goals were addressed in day three 
and four.  Intervention day five was a review of concepts by 
students using objects and manipulatives to create a three-
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dimensional concept map. Foam models from intervention day 
one were utilized again and learning goals 1-5 were addressed. 
Technology in the form of visuals was utilized in each lesson to 
enhance student understanding and learning. 

Data collection took place before interventions to establish 
a baseline for learning outcomes and to determine the amount 
of learning from the traditional lecture on enzymes. The pre-
assessment consisted of multiple choice questions for each of the 
six learning outcomes. Each day of instruction and intervention, 
data was collected from informal student interactions and 
questioning, and exit slips to track student learning. The post-
test will had the same multiple choice questions from the pre-
test, measuring each of the six learning outcomes. Additional 
completion, short-answer, and constructed response questions 
testing the six learning outcomes were also on the post-test to 
assess higher-level thinking. By comparing pre-assessment data, 
post-lecture data, and post-test data, I was able to determine 
how hands-on learning activities impacted students’ conceptual 
understanding of enzymes in chemical reactions.

IV. Data Analysis
In order to answer the research question, the following 

measures were used: a pre-assessment consisting of multiple 
choice questions, a post-lecture multiple choice assessment, exit 
tickets, a lab write-up, and the post-assessment. Qualitative data 
were collected from student conversations and teacher-student 
questioning. Students were also surveyed regarding preferences 
for the implementation activities. 

A traditional lecture was given via PowerPoint after 
administering a pre-assessment. Students were then given a 
post-lecture assessment to compare to the pre-assessment. This 
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allowed me to determine what learning occurred during the 
lecture. These results are summarized below in Table 1.

Table 1  
Assessment of prior knowledge and learning from lecture only

Learning
Target*

Pre-Assessment
Measure (%)

Post-Lecture 
Measure (%)

Gain/Loss (%)

1 24.04 37.98 +13.94
2 22.12 51.28 +29.16
3 31.41 28.84 -2.57
4 24.36 21.15 -3.21
5 26.90 66.35 +39.45
6 51.00 38.46 -12.54

Overall Assessment
28.70 40.38 +11.68

*Learning targets had varying numbers of questions. 

These results indicate that some learning took place 
during lecture, particularly with learning targets 1, 2, and 5. 
Deficits in learning were shown with learning targets 3, 4, and 6. 
Student participation was notably low, and there was very little 
enthusiasm or interest observed in students’ actions during the 
lecture. 

During the five days of intervention, student interest and 
enthusiasm increased sharply, with near 100% participation. 
By intervention day two, students came to class eager, 
anticipating the intervention activity. Students indicated that 
the activities were engaging and that the activities helped them 
form a “mental image” of the concepts. Formative assessments 
indicated an increase in student learning as well. Qualitative 
data, including student conversations and teacher-student 
questioning indicated that students’ conceptual understanding 
of enzymes progressively increased throughout the intervention 
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period. Quantitative data were collected for the intervention day 
two with the nuts & bolts activity and for intervention day four 
with the enzyme inquiry lab. Gains in learning are summarized 
in Graph 1 below.

Graph 1
Comparison of student learning during intervention activities to 
lecture and pre-assessment

These results indicate that students gained a greater 
conceptual understanding of the learning targets during the 
intervention lessons than during the traditional lecture. The data 
shows growth and development of conceptual understanding 
over time, as the nuts & bolts activity was on intervention day 
two and the inquiry lab was on intervention day four. All student 
achievement is higher for intervention activities than the lecture 
and pre-assessment with the exception of learning target 6. This 
may be due to a higher difficulty level of questions related to 
learning target 6 during the intervention lessons. 

Overall the intervention activities resulted in higher 
conceptual understanding and student achievement of the 
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six desired learning targets over the course of five days of 
intervention as shown below in Graph 2. 

Graph 2
Overall student achievement post-hands-on intervention

The average class rating of conceptual understanding 
of enzymes was 84.4%. The school district considers 80% to be 
proficient for achievement of learning targets, and students 
exceeded this expectation. Average gains from the pre-assessment 
measure to the post-assessment were 56%, with a range from 
18% to 81.9% per question. Average gains from pre-assessment 
to post-lecture were only 12%. The data supports my conclusion 
that students’ conceptual understanding of enzyme function 
significantly increases with the use of hands-on activities over 
a stand-alone traditional lecture. Follow-up surveys indicated 
that students thought the hands-on activities significantly 
helped them in learning the concepts and in creating memorable 
experiences that aided recall during assessments. Students 
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requested that more hands-on activities be used in class to 
stimulate learning throughout the year. 

V. Reflection of Study and Action Plan
As a means of developing students’ conceptual 

understanding of enzymes and their function in chemical 
reactions, I researched and implemented five intervention 
lessons with hands-on learning activities (Breckler & Yu, 2010; 
Gray, Owens, Steer, McConnell, & Knight, 2011; Rushton & Dias, 
2008; Satterthwait, 2010). The theoretical frameworks of Bloom 
(2011), Schunk (2012a,b), and Walberg (2011) strongly support 
the use of hands-on and cooperative learning experiences for 
concept formation, especially in science classes. The intention 
of this intervention was to determine what impact hands-on 
activities have on my students’ conceptual understanding of 
enzymes. This would allow me to further determine if hands-
on activities were worth the extra time and effort required for 
planning and implementation.

The use of hands-on activities (Breckler & Yu, 2010; 
Gray, Owens, Steer, McConnell, & Knight, 2011; Rushton & 
Dias, 2008; Satterthwait, 2010) for concept formation (Bloom, 
2011; Schunk, 2012a; Walberg, 2011) was successful for many 
reasons. First, students were much more engaged, involved, and 
interested in the activities as opposed to the lecture only lesson. 
Students were able to interact with their peers to discuss models 
and develop their understanding of the learning targets. Verbal 
interaction and physical movement increasing concept formation 
and understanding are supported by both Satterthwait (2010) 
and Williams (2012). The success in developing a conceptual 
understanding is also supported by Breckler & Yu (2010) where 
students were first introduced to material via lecture and 
later concept formation took place while using manipulatives. 
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Reflecting on my video tape of teaching and interacting in the 
classroom, I can conclude that all students found the activities 
interesting, engaging, and relatable. This led to more memorable 
experiences and understanding. As the intervention activities 
progressed, I was able to review the previous day’s activities 
while displaying manipulatives and prompting students with 
questions. They were able to connect the visuals to concepts 
studied the day before. This combination of verbal, visual, and 
kinesthetic learning helped all students learn and improve their 
understanding of the desired learning targets. 

Overall, the interventions were very successful. Before 
interventions, the class average was only 40% over the six 
learning targets. After interventions, the class average was 
84%, which is above the school district’s “proficient” benchmark 
of 80%. While significant improvement was achieved for each 
of the learning targets in this research, I noticed a deficiency in 
students’ association of the enzyme lessons with enzyme activity 
in their own bodies. Further development of these activities to 
make connections back to students’ own bodies would make for 
more meaningful and memorable lessons in regards to enzyme 
function in living systems.

In regards to the next steps for students who did not 
master or partially mastered the learning objectives of the 
study, I met with these students on an individual basis during 
remediation time to discuss what they did well and what they 
needed to focus on. Students revisited the missed test questions 
in a homework assignment. Additionally, I contacted parents 
by email to discuss after-school tutoring options. Several 
students have independently sought tutoring one to two days 
per week with me. In class and during tutoring, I can discuss 
learning styles and teach study skills to these students. I think 
that helping students develop positive studying strategies 
will help them make more connections between all lessons in 
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the classroom and unit tests. For students who mastered the 
learning objectives, we celebrated their success and will strive 
to connect these concepts to new, upcoming units of study. These 
students can also help struggling students master the learning 
objectives of the study.

One of the challenges with this project was a lack of 
connection between formative and summative assessments 
for some students. After watching my video tape of teaching, 
I observed that many of my students who were completely 
disengaged during teacher-directed lecture had very high 
engagement and involvement with the hands-on activities. I 
observed what appeared to be several “ah-ha” moments. For 
many students, this conceptual understanding translated 
into higher achievement of the learning targets on the post-
assessment. Other students who showed improvement 
throughout formative assessments showed very little growth on 
the summative assessment. It is difficult to determine if they 
developed a conceptual understanding, but had test anxiety, 
resulting in lower assessment scores, or if they never really 
developed their understanding. I had the opportunity to discuss 
this with one student that demonstrated the pattern described 
above, and she said that she always is nervous when taking a 
test. She was able to answer questions accurately when asked 
verbally, but struggled on the written test. This may lead to a 
new action research project to explore assessment strategies to 
see what students truly know and understand.

When I teach this topic next year, I plan to combine 
intervention day two and three. After going through the 
interventions, I believe that this combination would provide a 
better connection between a model and an actual reaction that 
happens in our bodies. This would further enhance students’ 
conceptual understanding of enzyme function in the human 
body and living systems, which is the concept that students 
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seemed to struggle with the most in this action research plan. 
Through collaboration with my colleagues, we found that I could 
also improve this plan by providing an additional or alternative 
summative assessment in which students present on their 
findings from the enzyme inquiry activity. This would allow 
students who struggle with traditional paper and pencil tests to 
demonstrate their knowledge and understanding of the concepts 
in a different format.

In future lessons, I will use hands-on activities to better 
engage my students and promote concept formation. As the 
leader of my PLC, I will share the achievement gains of this study 
with my cohort, as they also teach biology. I will encourage them 
to take the time to incorporate engaging and relevant hands-
on activities to promote students’ conceptual understanding of 
enzymes and other topics. These results could also be shared 
on a professional development day to other subject areas to 
encourage the use of hands-on manipulatives. Many teachers 
refrain from using hands-on activities due to the amount of 
time required for planning and implementation. However, 
I think that the data from this study would show teachers 
convincing evidence for the effectiveness of hands-on activities. 
Hands-on activities significantly impact students’ conceptual 
understanding of enzyme function. They will likely stimulate 
conceptual understanding of other learning targets in my science 
classroom as I continue to implement them throughout the year. 
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The Spinster’s Tales: Women Storytellers 
and the Possibility of Political Philosophy 

I.  Hannah Arendt and the Philosophy of 
Politics

In The Promise of Politics Hannah Arendt claims two 
ideas that come to define her notion of politics.  First, she 
takes up the idea that following the trial of Socrates, Plato, 
who remains as the cornerstone of western traditional thought, 
mistrusts politics and establishes the philosopher king, so 
that philosophers, as the rulers of everyone else, would be free 
from political schemes that could undermine the philosopher’s 
freedom to think.1  Using Plato’s allegory of the cave, Arendt 
claims that philosophers have no words to describe their 
experiences, because their experiences do not correlate to the 
common sense of man. Politics, by comparison, requires this 
very thing that philosophy lacks, the ability to express oneself 
in common sense terms, and as a consequence philosophy lives 
at odds with politics.   For Arendt this prejudice against politics 
from philosophers permeates every philosopher’s political 
structure after Plato and it comes to a finalization in Marx who 
famously argues that “philosophers only interpret the world, but 
the point is to change it.”2 

Secondly, Arendt asserts that: “If philosophers… were 
ever to arrive at a true political philosophy, they would have 
to make the plurality of man…the object of their thaumadzein 
(wonder). Biblically speaking, they would have to accept….that 
God did not create Man, but ‘male and female created He them”3 
.  This thought comes as a reflection upon Tocqueville’s remark 

1	  Promise of Politics pg 35-37
2	  Ibid pg. 38^
3	  Ibid pg.38-39
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that, “as the past has ceased to throw its light upon the future, 
the mind of man wanders in obscurity”, which Arendt attributes 
to the reality that politics and philosophy have both suffered 
the same fate of irrelevancy and now require a fundamental 
reformulation.4    

For Arendt this reformulation requires both the ability of 
the philosopher to think about future possibilities, but also the 
skill of the politician to speak to others.  The allegory of the cave 
is not just a story about philosophers and how they are unable to 
speak the language of common sense to others; it is also a story 
about how people can never do anything meaningful without 
finding a language that can be shared with the philosopher, 
the one who is consumed with wonder.  Hence the solution of 
a true political philosophy depends not only on the plurality of 
humanity as the object of thought for the philosopher, but also 
a language of common sense that relates to the philosopher’s 
experiences.  Moreover, the plurality cannot simply be thought 
of as a plurality of male individuals, for that would not be 
sufficient enough of a realization, instead it also requires the 
ability to speak of women’s experiences.

II. Feminism and the Political History of 
Fairy Tales

This relationship between speech and plurality is 
interesting in light of the historical shift of women in politics 
in the last century. When political philosophy has been written 
about women it has almost always assumed the presence of 
this very same relationship that Arendt describes between the 
philosopher and the politician.  Maria Wollstonecraft writes 
for instance that: “The private or public virtue of woman is 
very problematical, for Rousseau, and a numerous list of male 

4	  Ibid pg 38
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writers, insist that she should all her life be subjected to a 
severe restraint, that of propriety.”5 The history of oppression 
against women is well-known and most societies that have ever 
existed have assumed the submission of women as the defining 
characteristic of their most basic political structures.  Speech on 
the other hand has not always had this same existence for women, 
particularly in their public influence on communities.  Plato for 
instance attributes Socrates great wisdom as the product of 
instruction from Diotima who also instructed him about love.  
Even the Socratic Method, the ability to puzzle people with a 
riddle in order to investigate a deeper meaning, began with the 
oracle at Delphi, who puzzled Socrates by claiming he was the 
wisest man.

The uses of speech for public influence are even deeper 
when one considers the origin of the fairy tale. Marina Warner 
in her essay “The Old Wives’ Tale”, helps bring out three 
important characteristics of the origin of the fairy tale, which 
illuminates how women, despite their lack of public authority, 
have nevertheless used speech for public influence.  First, 
Warner traces the origin of the tales to women telling stories 
to audiences in order to distract the listener from their grief.  
The earliest examples of this appearing commonly in society 
are the stories of women coming down to the ports in Ancient 
Greece to comfort the child sacrifices to the Minotaur, but it also 
applies to Charite hearing the tale of Psyche before she goes 
on to marry Cupid, and it is the same reason the 1001 Arabian 
Nights are told.  Secondly, Warner shows that the etymology of 
the phrase “fairy tale” is particularly feminine in nature. It is 
derived from the feminine “fata” (fate) which has its origin in the 
spoken directives of the Gods, particularly that which is declared 
by the Gods.  The Fates, which are also women, have a woolen 

5	   Of the Pernicious Effects that Arise from the Unnatural 
              Distinctions Established in Society pg. 17
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thread on a distaff that represents the past, present, and the 
future.  The past, which has already been woven, is in the act of 
spinning the present, which takes place as the future is altered 
by the spinner’s fingers.  Thus Warner says, “These classical 
Fates metamorphose into the fairies of the stories, where they 
continue their fateful and prophetic roles….[fairy tales] act to 
caution listeners, as well as light their path to the future”6.   

Finally, Warner marries these two concepts together to 
show that fairy tales were crafted mainly by speakers in front 
of an audience of listeners, who were engaged in some repetitive 
task.   These tasks made use of the repetition of the fairy tale 
style, but they also affected the way in which the tale was 
produced altering plot lines and even outcomes of the original 
tale. Warner believes that the image of weaving is important 
for the sake of the spinster, the lady that travels from task to 
task, many times between town and town, and who is able to 
incorporate the activity with the story.  Warner uses the example 
of the rhythm of cracking of walnuts with stones and the process 
of pickling under the particular repetition of certain tales to 
illustrate this component.  The spinster is able to distract people 
from their mundane activities by casting future possibilities into 
the world, and by giving people advice through stories. Hence 
the fairy tale makes use of the plurality of the audience by the 
action in which they are engaged to create speech.

It is in the corners of society, after the children have 
gone off to bed, away from the center of the pulpit, which strictly 
forbids the telling of old wive’s tales, and among fellow spinsters 
that these tales are spun.  The nurses, who hear them, pass 
them on to the children they are watching and the craftsmen and 
workers who have heard them from their childhood retell them 
accordingly.  Lynn Wilkinson recognizes that Arendt makes this 
same connection between storytelling and the city as she says, 
6	  The Classic Fairy Tales pg. 310



- 38 -

“Arendt argues that storytelling plays a key role in the life of 
the polis: while storytelling brings into focus the meaning of an 
individual life, it also creates a public world of shared narratives 
that survives the death of individual members.”7  It is the concept 
of this particular transcendence that Arendt says is key to 
creating a new type of politics, a completely original possibility 
void of prior influence as she says in The Human Condition, “If 
action as beginning corresponds to the fact of birth, if it is the 
actualization of the human condition of natality, then speech 
corresponds to the fact of distinctness and is the actualization of 
human plurality, that is, of living as a distinct and unique being 
among equals.”8

The image of the spinster as the weaver between past and 
future to create a present reality is also of central importance 
to understanding the influence of political activity within a 
narrator.  Distracting listeners from their grief is only possible 
by illuminating future possibilities.  Like the fates, who hold the 
possibility of the future in their hands, the present is brought 
forth not by resisting the past but by using it to pull the future 
together into the present. This alteration of both the present and 
future through the use of the past is what keeps the spinster 
from wandering in obscurity and spinning a bunch of nonsense, 
which is the key concern for Arendt’s political philosophy, since 
she believes that the irrelevancy of politics and philosophy comes 
from this very problem.

 It is not until the invention of the printing press that 
this political activity is taken away from women and begins to 
be dominated by males.  Author Jack Zipes expresses this idea 
in his book Fairy Tales and the Art of Subversion, “the literary 
fairy tale became the talk of literary salons, or what had been 

7	  “Hannah Arendt on Isak Dinesen: Between Storytelling and Theory” pg. 78
8	  The Human Condition pg. 178
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the talk in these salons, now came to print.”9  Zipes traces this 
writing to Giovanni Francesco Straparola as the Italian writer 
who first began to write fairy tales down.  As a person living 
in the port city of Venice at the height of the Renaissance, 
Straparola was able to garner a fair amount of diverse tales into 
one particular collection.  Unlike the spinster, who has an active 
audience before her, writing no longer incorporates activity 
with individual narrative, the author can now remain hidden 
from their audience, and as a consequence the writing of these 
tales reflects that individual narrative. Straparola’s writings, 
for instance, reflect the nomadic tendencies of individuals at the 
time of his writing, as  Zipes notes, “Straparola begins most of his 
tales in small towns or cities in Italy and sends his protagonists 
off to other countries and realms and , of course, into woods or 
onto the sea.” 10   But one important factor about Straparola 
that changes with the French writers is his anonymity.  In fact 
Straparola, which means “loquacious one” in Italian, may have 
been a pen name.  Furthermore, given the relative illeteracy of 
many people during Straparola’s time, there is a good chance 
that the tradition of being propped around a storyteller while 
one read aloud was still the custom for those who heard his tales. 

Charles Perrault, who attributes his tales to having heard 
them from his nurse maids and who comes chronologically after 
Straparola, includes morals at the end of his tales.  Moreover, his 
tales mark the clear sign that old wive’s tales are now becoming 
the property of men.  His version, for instance, of Bluebeard11 
shows a female protagonist of upper social status, who marries 
even higher on the social scale.  She discovers that her husband, 
who owns an elaborate castle with one forbidden room, is a serial 
murderer who leverages his status to kill younger debutantes.  

9	  Fairy Tales and the Art of Subversion pg. 30
10	  Ibid. pg. 15
11	   The Classic Fairy Tales pg.144
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Despite that this young bride remains helpless to stop her 
husband from killing her, she is able to hold out until her brothers 
can come and save her.  The tale also prescribes notions of where 
her place should be.  She arranges marriages for her sisters and 
buys the commission of her brothers from the largesse of her 
newly found estate, reemphasizing that her role remains one of 
motherhood and familial obligation.  The lady of this story never 
ventures out into public without an escort. While Perrault’s tales 
take a particular masculine characterization, the authorship or 
at least the inspiration for the tales is still attributed to women, 
however, it is during this time that women go from being the 
most published group of writers of tales to being utterly silenced 
by social conventions, and as a consequence they have little 
access to printing presses. 

By the time of the Grimm Brothers it becomes clear 
that fairy tales are an intentional composition that is meant 
to prescribe a variety of moral imperatives towards women on 
a national, narrative scale.  In the “Robber Bride Groom”12 a 
similar version of Perrault’s “Bluebeard” the woman to marry 
her husband is no longer a lady of higher means, she is instead 
the daughter of a miller.  Her husband to be does not gain 
wealth from his social status but gains it instead from crime as a 
bandit.   Her autonomy is much larger than previously ascribed, 
she is able to walk around more freely in this narrative, she 
does not require an escort, but it comes with the understanding 
that the tradition has now fully assigned her role to her. The 
miller’s daughter is no longer the victim of one man’s nightmare 
but discovers her husband is part of an entire oppresive gang 
of bandits, who cut a woman’s finger off to get that woman’s 
golden ring.  This is a perfect symbol for what men have done 
to women’s role in the telling of fairy tales; not only have they 
stolen the tradition from her and kept her away from claiming 

12	  Ibid Pg. 151
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it, they have taken possession of it by their own means.  It 
should also be noted that the authorship of these tales are for 
the first time attributed solely to a male authority, the tales are 
the Grimm Brother’s Tales and remain their possession, instead 
of some fictitious Mothergoose, or some collection of traveler’s 
tales.  This is not to say that men never wrote tales or that all 
fairy tales are the possession of women, but instead the tales as 
a collection of unnammed  narratives passed down from nurse 
to child and so on, have now become part of a masculine name, 
which takes credit for their original authorship.     

This type of thievery from women in the tradition of fairy 
tales and its subversion is exaclty what Iris Young describes 
in her essay “The Five Faces of Oppression” and it’s central for 
understanding the nature of the relationship between women 
and politics in the art of fairy tale spinning.    Freedom is 
granted with the understanding that it will never move beyond 
the limitations the freedom granter sets.  Through exploitation, 
“a steady process of the transfer of the results of the labor of 
one social group to benefit another”13 and through cultural 
imperialism, in which “the dominant meanings of a society 
render the particular perspective of one’s own group invisible 
at the same time as they stereotype one’s group and mark it 
out as the Other”14 women are no longer allowed to even have 
access to what defines their destiny, which results in complete 
powerlessness.15  In this instance women are denied the influence 
of fairy tale narration through the domination of men using the 
tales for their own purpose.  When the nurse goes to tuck the 
children in at night, she no longer spins a tale for the child which 
may speak to their own life, she now instead must read from a 
book, and not only does she read from the book, but if she tries 

13	  “The Five Faces of Oppression” pg.96
14	  Ibid pg. 100
15	  Ibid pg. 99
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to tell the story differently the child, through reading the tale 
repeatedly, will realize that that story is not the true version 
and so the spinster’s tale is no longer relevant.  As a consequence 
the spinster is spun out of the tradition.  Women no longer have 
influence on the public forum through their tales, as their tales 
now become irrelevant when compared to their true male forms.   

This discontinuity is reflected in the evolution of the fairy 
tale as well.  Charles Dickens continues the tale of Bluebeard 
by describing someone who Dickens says “must have been an 
offshoot of the Bluebeard family”16, Captain Murderer.    Unlike 
Bluebeard, Captain Murderer leaves no trace of his victims, for 
he turns them into pies and shares them with his blacksmiths.  
Drawing a clear association with women and darkness of the 
mind, Dickens begins his tale with the following lines: “If we all 
knew our own minds (in a more enlarged sense than the popular 
acceptation of that phrase), I suspect we should find our nurses 
responsible for most of the dark corners we are forced to go back 
to, against our wills.” 17  While some may read this work as a mere 
continuation of the Bluebeard tale, there is a major difference.  
Unlike the Grimm Brothers, who are content to simply steal 
the spinster’s tales, Charles Dickens, whose central theme is 
almost always about oppression, goes to great lengths to name 
the spinster’s tales as the provocator of self-reflective darkness, 
suggesting even that his nurses tell him the story to frighten 
him.  Captain Murderer, unlike Bluebeard, does not die until 
after he has already killed his final victim.  The clever wife to 
kill Captain Murderer poisons him by poisoning herself, so that 
when she is turned to pie and eaten he will die too.  The focus 
of the brutality of Captain Murderer is placed on his beautiful 
white horses, which are stained with blood only in places where 
others cannot see, but who gain their freedom once Captain 

16	  Captain Murderer Pg.1 
17	  Ibid. Pg1
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Murderer is poisoned.  The sanity of Captain Murderer’s final 
wife is questioned not only by her means of killing her oppressor, 
but also by a bizaare stalking episode, where she hides in a tree 
and laughs uncontrollably.  The imagery points to not just a loss 
of possession of the fairy tale, but in fact a complete reversal.  
A tale which was oringinally made to warn women about the 
dangers and lunacy of even well-dressed, wealthy men, and 
which gave women comfort that they could overcome severe 
circumstances to find happiness, has now shown that life is 
hopeless, that woman is mad, and that radical evil is just a fact 
of life, only nature can escape man’s patriarchy.  

From here the tale takes a different turn altogether.  
Walt Disney turns the tales into his own version of national 
narratives in film, and the tales as a literary form morph into 
novels and short stories with much more complex character 
sketches that the films lack.  Walt Disney, like all the other 
male interpreters of the tales before him, is strictly relying 
on the tradition to create a new social outlet, but it is not the 
tradition of fairy tales that Disney heeds, but the interpretation 
of what tradition is that makes his films so interesting.  Jack 
Zipes postulates in his essay Breaking the Disney Spell that, 
“Disney sought to replace all versions with his animated version 
and that his cartoon is astonishingly autobiographical.”18  Zipes 
traces this autobiography into the way that other animators 
of the same period inserted images of themselves into the 
main characters of fairy tales.  Disney uniquely and tediously 
pours over the tales by making sure that every image of every 
frame is scrutinized, thus inserting his own particular image 
in every frame.  As the printing press served as an instrument 
of defeat for the individual narrator, particularly the spinster, 
animators multiply that effort by creating images that depict 
what characters are supposed to be, and using the lens of the 

18	  The Classic Fairy Tales pg.343
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camera, where their audience’s focus should remain.  Disney’s 
emphasis on visual technique over plot development, defines 
the Disney genre and the stories change to reflect Disney’s own 
sensibilities, often combining elements of other stories, hence 
Snow White and the Seven Dwarves have elements of Cinderella 
archetypes portrayed in the film, such as washing steps and 
baking pies, though this does not appear in or before the Grimm 
Brother’s version.  Most ironic in this turn of the evolution of the 
fairy tale is that men have now acclaimed the status that began 
with women in their ability to tell tales.  Walt Disney is not just 
a name associated with the tales like Mothergoose or the Grimm 
Brothers; instead it becomes the name for the fairy tales.   

Margaret Atwood’s Bluebeard’s Egg, which is placed 
in both fairy tale cannons and short story cannons, is not a 
spinster’s tale but comes to claim the story from a feminist 
perspective.  Easily understood as an extension of Dickenson’s 
Captain Murderer, the main character Sally suspects that her 
husband Edward, who is a seemingly-stupid man, is possibly 
having an affair on her.  As the story unfolds it becomes much 
more questionable if Edward is really as dumb as Sally claims. 
The reader sees what Sally sees and as Sally begins to doubt 
her whole world, the reader begins to question the reliability 
of Sally’s narrative. This story illustrates that women have 
become so frustrated with the tradition that the radical thing 
is now to write a fairy tale from a woman’s perspective about 
male patriarchy, but looking at the origin of the tale that is 
exactly what it was supposed to be about. Like all good fairy 
tales, Bluebeard’s Egg shows a world of possibility that relies 
on the tenderest of details, but unlike the fairy tales there is 
nothing magical or otherworldly about Sally’s narrative.  Her 
life is painstakingly normal, which seems to be the curse women 
have been placed under.  The fact that this story could be real is 
what should make the reader feel they are reading a fairy tale, 
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however; the fact that women have the power to tell the story 
now, to be heard in front of a sympathetic audience, foreshadows 
that something new is possible. As the final line of the story 
suggests: “But what will come out of it?”19, Bluebeard’s Egg 
contains a new possibility, one where it is no longer necessary 
for men to lock women away in the chambers of their choice, but 
instead to give them free reign over the castle.

Looking back at the fairy tales, men for a time did 
attribute women as being the original authors of the tales, 
though they most likely were ignorant of the long standing 
historical tradition of women authors.  Despite that women did 
not hold most of the positions of political power, particularly 
those first seen as democratic city-states; they were nevertheless 
able to exert influence on the narrative of the city with their 
tales.  As it became increasingly obvious that this influence 
could benefit men, the tales were gradually stolen from women 
until they came to the point where people attributed the original 
authorship to men and then to the point where the most common 
media outlets, particularly film, organized those tales under the 
name of one man, Walt Disney, to actually become the stories 
of how women should act.  For instance, it was not until 2012 
with the release of Brave that Disney ever released a tale about 
a princess who did not rely on a handsome prince or some male 
figure in some way to gain her freedom.  

The spinster by contrast does not care about gendered 
roles.  Venus when she asks Cupid to strike Psyche with his 
arrows obeys her commands.  He however, cannot help but to fall 
in love with the object of the Goddess’s wrath and when she is 
finally granted to him through Venus, though he has the powers 
of a deity, he cannot help but feel ashamed in her presence, for 
her beauty is far greater to him than his own power.  In the 
end Psyche is made a Goddess.  This is clearly different than 
19	  Ibid pg.178
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Disney’s Cinderella, who is so powerless to save herself, she 
needs not only a fairy godmother’s wish granting powers, but 
also an army of mice who can steal the key from her stepmother 
and unlock her door, giving her time to run out to the prince’s 
royal servants and try on a magical glass slipper, the only way 
she can identify herself and distinguish herself from every other 
woman in the land.  

The spinster cares instead to deliver something truthful 
to their audience and has great skill at conveying this, as Wendell 
Barry notes in his book The Hidden Wound, “It was from Aunt 
Georgie, sitting and listening to her by the hour when I was 
seven and eight and nine and ten years old, that I first heard 
talk of the question of civil rights for Negroes….the old woman 
was capable of a moving eloquence and I was deeply disturbed 
by what she said. (34)”20  One particular tale that Aunt Georgie 
tells Barry is the story of the hoop snake, which is impossible to 
escape and comes to claim every victim’s life it touches, a perfect 
allegory for death.  The disturbance of Aunt Georgie’s tales is 
obvious, for Barry writes his book to raise awareness of the 
unmentioned aspects of the Civil Right’s Movement.   In light 
of how the spinster uses her tales to influence political action, 
perhaps the Marxian phrase could be better understood that 
interpretation of the world is what causes the world to change.

Not only does interpretation change the world, but 
it allows plurality to be distinct.  The spinster’s threads left 
unexamined may look similar to each other, but once they 
are woven together their differences are what help make the 
congruency of the cloth look cohesive.  The skill of the spinster 
is to consider carefully how each character should be changed 
and how the story should be narrated so that the final result 
leaves a world full of possibilities.  Without the ability to weave 
a story of distinct characters the spinster’s tales have little 
20	  The Hidden Wound Pg. 34
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meaning and her trade requires little if any skill.   Under male 
authors who misunderstood the tale in this fashion, it is obvious 
that distinctness played a different role in the meaning of 
interpretation for these writers.  The subversion of the spinster’s 
tales came at the cost of prescribing particular traits that made 
the male version the authoritative version, hence Perrault’s 
Tale, the Grimm Brother’s Tales, and Walt Disney’s Tales all 
stand as the authority of the tales for their time; they are the 
finished product not meant to be revised.  This is particularly 
true of Walt Disney, and truer of the Grimm Brother’s tales than 
of Perrault’s Tales.  As I have shown there is nothing distinct 
about Disney’s characters, they are easily collapsed into each 
other and reproduced in assembly line fashion, so no matter 
whether it is Cinderella, Snow White, Maid Marion, Sleeping 
Beauty, or the Little Mermaid, they all will follow the same 
succession of life and end up happily married to their prince and 
ideally before their 16th birthday.   In fact the resemblance of 
Disney characters is so great that in some sequences of Disney 
movies animation is recycled from previous movies.  The dance 
scene, for instance, of Disney’s Snow White dancing with the 
dwarves is the exact same dance scene as Maid Marion dancing 
with the villagers in Disney’s Robin Hood.

  Returning to Arendt’s notion of a true political philosophy, 
which requires the plurality of humanity as the object of thought 
for the philosopher as well as a language of common sense 
that relates to the philosopher’s experiences, it seems that the 
spinster’s tales have and may once again serve this purpose if 
they are able to be reclaimed in full by both women and men.  
Atwood’s Bluebeard’s Egg is a step into the right direction but 
more stories must be spun.  Aunt Georgie’s telling of the civil 
right’s struggle to Wendell Berry and his retelling of his own 
Hidden Wound show that the future of narration contains the 
possibility of political significance without the cost of sacrificing 



- 48 -

human plurality and without speaking the language of nonsense.   
Recent publications have also shown that the spinster’s skill is 
both a philosophical and political gift.  Ayaan Hirsi Ali’s Infidel 
for instance uses precisely this skill of narrating her own story to 
reveal philosophical and political truths.  Ali recounts her break 
with Islam, her election to the Dutch parliament, and her refusal 
to remain silent despite the numerous threats placed against 
her life.  These details are spun through the backdrop of fleeing 
Somalia, finding love, and growing up as the daughter of a war 
chief, and they highlight the importance of individual narration 
with the possibility of new things.  As Ali recounts in her own 
reading, “As a reader, I could put on someone else’s shoes and 
live through his adventures, borrow his individuality and make 
choices that I didn’t have at home.”21  The spinster’s tales thus 
have all the great significance of things that both philosophers 
and political theorists have wanted to join together, the curiosity 
of thoughts removed from the reality of this world with the actual 
possibilities that remain available, what more could anyone ask 
of a political philosophy then this?  

21	  Infidel Pg. 118
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Executive Summary

The cheese industry is highly competitive with a few large 
companies dominating the market. The artesian segment of the 
industry is highly fragmented with several companies producing 
high quality, differentiated cheese products marketed to niche 
markets and high-end customers. Prairie Farms is a farmstead 
company producing high-quality goat cheese in the mid-western 
United States for over 30 years. The firm is facing several critical 
issues the most pressing of which include succession planning 
for family transition and make or buy production decisions. 
Surviving in a recovering economy is difficult for the strongest of 
entrepreneurial firms, and Prairie Farms is facing internal and 
environmental pressures that make the competitive environment 
particularly challenging.
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Introduction
Prairie Farms Goat Cheese, Inc. (the “Company”) is 

a Midwest handcrafted high quality cheese producer located 
in rural Wisconsin. Prairie Farms’ competitive advantage is 
offering its customers the finest cheese in the market through 
raising and managing its own goatherd to produce high quality 
milk, the main raw material in producing cheese. Prairie Farms’ 
challenges falls within marketing concepts, brand awareness 
and its competitive positioning along the value creation frontier. 
The cheese industry is made up of several large players who 
mass-produce cheap quality cheese (low-cost leaders) and a 
hand full of small, high quality differentiation cheese producers. 
Prairie Farms, as do many entrepreneurial firms, finds itself in 
a transitional phase during a difficult and turbulent business 
cycle. Three things converged to create a perfect storm for this 
firm - the Company is facing transition either by exiting the 
industry or via succession to the next generation of family, the 
economy is recovering from the worst recession since the great 
depression and more slowly than expected, and the firm is 
recovering from an unexpected loss due to poor bookkeeping by 
the previous accountant.

Background
The Prairie Farm family purchased its first farm goat 

over 35 years ago and produced the first block of cheese ten years 
later. Currently, the farm has over 500 goats and 15 different 
products that generate just shy of one million dollars in annual 
revenue. From the start, Prairie Farms focused on producing 
high quality cheese. Jamie Prairie, founder and mother, allowed 
her children to bring home the first goat as part of an FFA (Future 
Farmers of America) project, still runs the Company today. Jamie is a 
visionary who believes if the quality of the cheese is good enough 
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then customers will pay. One of Jamie’s sons, James works with 
Jamie and wants to, one day, take over the Company.

Prairie Farms is of the largest artisan goat cheese 
producers in the Midwest. Both the west and east coasts of 
the U. S. have major players who are much larger than Prairie 
Farms. Wisconsin is known for dairy cheese and over the past 
ten years has seen an increase in artisan cheese production, 
which competes directly with Prairie Farms.

Prairie Farms created and sustained a competitive 
advantage through the development, growth, and maintenance 
of its goatherd. Up until this past year the Company believed 
the quality of it’s cheese was due to the superior bloodline and 
management of the farmstead goatherd. Six to nine months ago 
the Company started purchasing goat milk from external sources 
and has not experienced quality problems. The Company’s barn 
and farming equipment are old and inefficient resulting in a higher 
than market cost to produce goat milk internally. Management 
estimates the Company needs $250K for new equipment. More 
importantly Prairie Farms is in dire need of a goatherd manager, 
as the Company lost its previous herd manager about a year ago 
and has been unable to find a replacement. Finding a goat herd 
manager in the Midwest has proven to be very difficult. Most 
notably, the Company realized its goatherd is not the primary 
source of its competitive advantage.

Goats produce about 1/6 the milk as a cow and are seasonal 
breeders. Thus, goat milk costs about double that of cow milk, 
which correlates into goat cheese costing nearly double that of 
cow cheese to produce. Goat milk can be purchased between $30-
50 per 100 pounds whereas cow milk costs between $12-20 per 
100 pounds. Prairie Farms estimates it costs nearly $60 per 100 
pound to manage its own herd for internal production.
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Prairie Farms has the manufacturing capacity to double 
its current production without additional investment in fixed 
assets. However, the biggest constraint to increasing output 
is access to sufficient supply of goat milk. With the Company 
struggling to manage its own herd, it has sought an external 
supplier of goat milk. Since the major cheese producers are 
located on the coasts, so are the goats and milk suppliers. Thus, 
the Company has struggled to find enough goat farmers in the 
Midwest to support its growth.

Product Mix
Prairie Farms has three different product lines (ripened 

~ 50% product mix):

o	 Ripened – is typically used on cheese trays and 
is becoming more popular among high-end chefs 
to use on salads and in combination with other 
foods.

o	 Ripened cheese has a yield 12-15% and a 
manufacturing time of 10 days. Ripened 
cheese is a specialty market segment. The 
Company believes ripened cheeses to have the 
highest margin and demand.

o	 Hard/aged – is used on cheese trays. Aged cheeses 
have the lowest yield at 8-10% and require a 2-5 
month manufacturing period. 

Market positioning
Prairie Farms goat cheese is made by hand on a small 

Midwest farm in rural Wisconsin. Prairie Farms makes the 
finest goat cheese in the market and is priced accordingly. Over 
the past decade Prairie Farms has won several “best cheese” 
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awards from the American Cheese Society. Prairie Farms sells 
its diverse product line of fresh, ripened, and aged cheeses 
through high-end niche distribution channels to reach out to 
high-end health food stores and upscale restaurants. Prairie 
Farms competes in the artisan cheese segment.

Target Market
Business-2-Customer (B2C) – Prairie Farms’ target 

market include food connoisseurs (focus on females) with a focus 
in the Midwest - individuals in the middle to upper middle class, 
and over 30 years of age.

Business-2-Business (B2B) – distribution sales:

1) Prairie Farms’ target markets include niche food 
markets like Whole Foods, Copp’s Food Conter, and Piggly 
Wiggly. However, only select Copp’s and Piggly Wiggly locations 
will work (nicer area of town). The end customer is the same as 
that in the B2C target market. 

2) Above average and upscale restaurants/chefs (the kind 
that offer cheese trays as appetizers and have unique menus) 
are also niche customer markets. The end customers for these 
establishments are upper-middle class individuals and traveling 
business people. 

Cheese Industry Overview
The cheese industry is a highly fragmented industry 

(Datamonitor, 2004, 2010). Kraft Foods dominates the market 
with 14% market share, and the top three players account 
for 22% of the market share (Marketline, 2012). Cheese sales 
represent the most lucrative for all of the US dairy market 
with approximately 40% of the dairy industry (Datamonitor, 
2012). Milk is second at 34%. Cheese sales have seen an 
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average growth rate (CAGR) of 5% over the last five years. U. 
S. cheese consumption falls behind other countries with only 
15% of the world cheese totals (Marketline, 2012). Europe leads 
the way with 48% of total consumption. Supermarkets and 
hypermarkets account for 82% retail cheese sales giving buyers 
very high bargaining power. Eggs, meats, milk and other fresh 
food consumption increased between 7-10% in 2011 yet dairy 
markets are highly price sensitive causing consumers to trade-
down to cheaper (private-label) products. The cheese industry is 
made up of various niche segments - artisan cheese represents 
one such segment.

Artisan Cheese as defined by Wikipedia (2012):

Artisanal cheese refers to cheeses produced by hand 
using the traditional craftsmanship of skilled cheese makers. 
As a result the cheeses are often more complex in taste 
and variety. Many are aged and ripened to achieve certain 
aesthetics. This contrasts with the more mild flavors of mass-
produced cheeses produced in large scale operations, often 
shipped and sold right away.

Part of the artisanal cheese making process is aging 
and ripening of the cheeses to develop flavor and textural 
characteristics. One type of artisanal cheese is known as 
farmstead cheese, made traditionally with milk from the 
producer’s own herds of cows, sheep, and goats.

Company Objectives
Profitability – Consistently reach profitability. Position 

the Company for a potential succession or exit in the future.

Growth – Prairie Farms has the ability to double 
current production levels without adding additional investment 
in manufacturing equipment.
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Citizenship – Committed to supporting local farmers 
and treating animals humanely.

Previous Strategies
Competitive strategy – offer quality cheese through 

using quality goat milk by maintaining control over its own 
goatherd. This strategy has recently been proven unnecessary 
as the Company started purchasing goat milk from a supplier 
and there are no effects on the quality of the cheese.

Growth – hired a marketing employee a couple of years 
ago, however the Company indicated the employee did not share 
the same vision and it could not continue to pay the employee.

Financial Highlights
Like many small, family-owned businesses, Prairie 

Farms has recently incurred some financial considerations. 
Specifically, the firm had a more distant family member that was 
careless in their bookkeeping of the Company’s financials. Thus, 
the firm has spent the last couple of years overcoming cash-flow 
problems. As stated in the case, the firm lost its herd manager 
and could not find a replacement. Moreover, the cost of producing 
milk internally exceeds that of sourcing milk of equal quality 
from external sources. Thus, the Company appears to be losing 
money on the farm side of the production process. Analysis of 
the Company’s gross profit margin, however, indicates possible 
internal control problems that may extend beyond that of the 
farm side of the production process. Accordingly, the Company 
needs to focus on understanding costing issues associated with 
all areas of production. Finally, the Company has limited ability 
to raise additional capital from 3rd parties requiring additional 
capital investment from owners.
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Competitive Advantage

Efficiency
Prairie Farms makes all cheeses by hand with no 

automation processes. Prairie Farms does not have any 
competitive advantage in making cheese quicker or cheaper 
than competitors and cannot take advantage of economies of 
scale. However, the Company has relatively low waste during 
production (2012 = 7%; 2011 = 1%).

Quality
Prairie Farms has several award winning cheeses and 

prides itself on making the best quality cheese in the market. 
The Company makes all cheese by hand to “handle” the cheese 
with care, and carefully picks high quality distribution partners 
who will also “handle” the cheese with care so its gets to the 
customer at the right time and without being compromised. The 
Company’s focus on providing high quality cheese is its primary 
competitive advantage. The Company constantly performs 
quality control measurements by taste testing most batches.

Innovation
Over the last 25 years the Company has created 

more than a dozen different products (recipes), each with 
its own unique touch. Product innovation, however, is not 
high on the Company’s strategy list. Through a trial-and-
error process the Company has created a variety of cheeses 
to meet its customers’ requests. This has resulted in the 
Company offering a few more products than its competitors. 
The Company has recently decided to narrow its product list 
to more cost effective, popular cheeses.
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Customer
Prairie Farms strives to provide its customers with 

excellent service no matter how big or small the customer. This 
has caused the company to be somewhat innovative by creating 
new products based on customer requests. The Company believes 
providing superior customer service to chefs is an extension of 
offering superior cheese. The Company hosts chef dinners and 
other joint events with local customers to provide that additional 
value-added experience for the customer.

Summary
Prairie Farms’ competitive advantage is offering the best 

quality cheese in the industry with an add-on of high customer 
service. This competitive advantage has defined the market 
niche in which the company competes and positions itself on the 
value creation frontier line. Maintaining high quality products 
is critical to the company’s future and competitive advantage 
over competitors.

Porter’s Five Forces
Porter’s five forces is an industry analysis that examines 

how attractive a particular industry is as it relates to profitability. 
Porter’s five forces analysis allows management to examine 
the following: threat of new entrants, bargaining power of 
suppliers, bargaining power of buyers, threat of substitutes, and 
overall rivalry. We will examine these five forces in the cheese 
manufacturing industry, specifically the artisan cheese industry.

Threat of Entrant (low)
The cheese industry is dominated by Kraft Foods 

(Marketline, 2012), the only player that has a double-digit 
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market share. The artisan cheese industry is made up of a 
few big players according to Prairie Farms (market data is not 
known). Based on estimates there are 4-7 major players (Prairie 
Farms is not considered a major player) who make up roughly 
75% of the market share. The large players have developed 
semi-strong brand awareness and solid distributor relationships 
making the threat of new entrant hard. Additionally, the 
industry is experiencing rising costs of its largest raw material, 
milk, causing downward pressure on gross margins. President 
Obama signed the FDA Food Safety Modernization Act into law 
in January 2011 aimed at ensuring food safety. Artisan cheese 
production requires capital investment in equipment, which 
is likely to require a seven-figure investment for even a small 
producer. One of the most important components of making 
artisan cheese is the management know-how, which is not easily 
taught. Consequently, the threat of new entrant is relatively low.

Threat of Substitution (high)
Artisan cheese is a luxury good and can be substituted 

for generic/processed cheeses. The artisan cheese industry 
is experiencing this to some degree due to a soft economy; 
consumer behavior is changing to trade down to less expensive 
products. Cheese is viewed as an add-on to many products and 
part of a bigger receipt, therefore substituting artisan cheese for 
no cheese or a cheaper cheese is highly feasible. The threat of 
substitution is high.

Bargain Power of Customers (moderate to high)
Retailers and chefs make up the largest part of 

purchasers of artisan cheese. In a competitive market with 5-7 
main players and a few large retail buyers the retailers have 
high bargaining power. Retailers have the ability to bargain 
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down prices, purchase in large quantities and become a major 
customer. Chefs on the other hand have less bargaining power 
because they purchase in smaller quantities and there are a 
large number of chefs. Both customer groups have low switching 
costs therefore giving the customers additional power. Chefs 
may have slightly higher switching cost depending on if they 
use and rely on artisan cheese.

Bargaining Power of Suppliers (low)
Nearly 80% of artisan cheese is made from milk. Farmers 

(milk) are a key supplier to the industry. Extreme weather 
conditions have caused grain, food that feeds milk producing 
farm animals to increase substantially therefore causing a 
significant financial burden on farmers. As a result many farmers 
are raising fewer milk-producing animals. There is no substitute 
for milk as a raw material in cheese. The previous facts suggest 
farmers have significant bargaining power because the supply 
of milk is decreasing. On the flip side, switching cost among 
suppliers is relatively low; milk is milk (assumes you can get 
the same quality down the street). More importantly, farmers 
depend on manufacturers as much as the manufacturers depend 
on farmers. For this reason neither the buyer nor seller has 
significant bargaining power.

Competitive Rivalry (low)
The artisan cheese industry is made up of cheese 

connoisseurs who share a sense of camaraderie among each 
other. Each cheese manufacturer has its own unique recipe 
and because of this slight product differentiation in the nature 
of the industry competition seems low. Several artisan cheese 
producers have demand in excess of supply, which indicates 
the market is growing and competition for buyers is low. The 
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business model of cheese producing does require high fixed costs 
(tanks, etc) but is relatively a low percentage of cost of sales. Milk 
and labor, variable costs, are the most expensive cost of sales 
items, which indicates the industry does not need to leverage 
high sales volume to reach profitability. The overall competitive 
nature of the artisan cheese industry is low.

Porter’s Conclusion
The artisan cheese industry is a small niche industry that 

welcomes new entrants as competitive rivalry is low and demand 
exceeds supply. However, developing the necessary relationships 
with famers and niche distributors along with having the 
knowledge of making cheese are barriers to entry. Moreover, 
supplier risk is real given outside factors like extreme weather 
conditions, which are driving up the costs of milk. The artisan 
cheese industry, a luxury good, faces substitution risk with 
processed cheese manufacturers especially in tough economic 
times. Although there is no market data available on competitors, 
one would expect the industry is wide-open for a market leader 
to “own the market” through some type of strategic roll-up or 
competitive advantage with key retailers. Overall, the industry 
is somewhat attractive if the entrant is the right geographic 
location to access inputs to production or can gain economies of 
scale on the farm side to produce efficiently internally.

SWOT

Strength (internal)
•	 Several award-wining cheeses 

•	 Founder who is passionate and proud of offering 
the best cheese in the market 
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•	 Founder who is well connected in the industry – 
former officer in Goat Cheese Associations 

•	 Has the ability to double production without adding 
investments in fixed assets 

•	 Geographic location 

•	 	 Largest high-quality goat cheese producer in 
the Midwest

•	 Access to reasonably-priced, reliable shipping

Weakness (internal)
•	 No marketing efforts lead to fewer sales and lower 

brand recognition 

•	 Distribution contracts may not serve Company’s 
best interests 

•	 Distribution relationships (overly dependent on 
key distributions contracts) not well defined (key 
questions need to be addressed for Prairie Farms 
to understand their actual customer base) 

•	 Business model has not expanded beyond early 
growth stages 

•	 Management team 

•	 Visionary founder is near retirement

•	 Planned successor lacks business/accounting 
experience o Inaccurate financial reporting

•	 Lack of TMT business experience (e.g., recent 
contract for sourced milk at above market prices). 
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Opportunity (external)
•	 Use digital marketing and social media (focus on 

the Midwest) as the industry has not focused on this 
strategy 

•	 Key words, “good cheese, quality cheese, fresh 
cheese, ripened cheese, 

•	 Focus on marketing to the Midwest as shipping 
costs are cheaper than competitors 

•	 Limited competition in the Midwest – both coasts 
have dominant players 

•	 Chefs are increasingly using ripened cheese 
(instead of fresh) on salads and other dishes 

•	 Increase in fresh foods consumption of 7% 
compared to decline of 2% of packaged foods 
(Marketline, 2012) 

•	 Consumers are focusing on eating fresher and 
healthier 

•	 US consumers spend about 10% of their disposable 
income on food, half spent for at-home consumption, 
half out-of-home purchases (Datamontitor, 2010) 

•	 Increase in social media allows for cheaper image-
building efforts 

•	 87% of consumers consider taste as top 
consideration (Datamonitor, 2010) 

Threats (external)
•	 Limited supply of goat milk in the Midwest 

•	 Increase in high quality (dairy) cheese companies 
in Wisconsin 

•	 Shortage of corn/grain will increase the cost of goat 
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milk as the cost to feed goats will increase 

•	 Market is not willing to pay higher price for goat 
cheese, target market only cares about quality 
cheese (dairy cheese costs significantly less to 
produce) 

•	 Increase in retail prices are causing consumers 
to buy-down, increase in private-label products 
(Datamonitor, 2004) 

•	 Agriculture is vulnerable to extreme weather – 
causing grain and livestock prices to increase 

•	 Regulatory efforts – FDA is focused on increasing 
safety standards of food manufacturers 

SWOT Summary
Prairie Farms has significant strengths in its geographic 

location and award winning cheese, which are hard to duplicate. 
The Company’s weaknesses can be addressed, but doing so is 
easier said than done because founders would need to hire, 
trust, and give up decision-making authority and autonomy to 
the appropriate manager. Assuming the Company can manage 
the threats of limited goat milk and increasing competition there 
is significant opportunity, as the demand for quality cheese is 
increasing while the industry appears reluctant to use social 
media to grow.

Issues Facing Prairie Farms
One issue Prairie Farms does not have is creating demand 

for its product - Prairie Farms offers superior cheese and the 
market is demanding its product. The company, however, has 
struggled recently and appears to have lost its strategic focus 
and vision. The Company is facing financial concerns with 
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equity stakes coming from the founders and little focus on 
external financing opportunities. In general the Company has 
been neglected through: 1) mismanaging farm-side production 
resulting in low gross margins; 2) inefficient/non-existent cost 
accounting procedures leaving management unaware of the 
true costs of production of each line of cheese; 3) non-functional 
website that has not been updated in several years and portions 
of the website do not work (web-store); 4) lack of marketing and 
brand awareness leaving the firm vulnerable to competitive and 
industry forces; 4) management has signed exclusive distribution 
contracts which may not be most beneficial for the firm; finally 
5) the Company has supplier constraints, which affect the 
Company’s ability to grow and meet demand.

Case Questions:
Entrepreneurial firms face unique management and 

succession challenges. The case of Prairie Farms highlights 
several issues facing a small family farming business. 
Moreover, there are several key areas upon which Prairie 
Farms’ management should focus.

Describe the historical progression of Prairie Farms. 
What has made the business successful? Where has the business 
struggled? 

What is the primary strategic concern facing Prairie 
Farms? 

What should the Company do with the farm side of the 
business? Should the Company maintain its farmstead tradition 
and continue producing premium milk or transition to outsource 
the farm side of the production process? 

How should the Company proceed with future succession? 
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Abstract
	 This study explores the effectiveness of teaching 

annotation strategies to improve reading comprehension in 
students who fall into identified achievement gap groups. 
Reading comprehension is measured by students’ ability to 
correctly answer text-dependent questions that require students 
to draw inferences from the text to answer. Students are also 
required to create a summary of the citing evidence from the 
text. Through classroom-based action research, this study finds 
that modeling annotation techniques, combined with providing 
corrective feedback, produced significant measured reading 
comprehension.
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I. Problem Statement
I have been a regular classroom teacher for three years 

and in the classroom for four years total. I spent the first year as 
a substitute teacher and the next three as a science teacher in the 
same public school. The school that I work in is situated in a very 
diverse, working class neighborhood. My students speak more 
than ten languages on average. The cultural diversity depends 
on enrollment of children from countries with conflict. Those who 
are native speakers include many who live well below the poverty 
line and many more who straddle that line. Of the roughly 1,200 
students who attend my high school, 89% receive free or reduced 
lunch services, and many of the 11% left over fall into some other 
group that is identified by the United States government as being 
on the lower end of the achievement gap. Needless to say, many 
of my students arrive at school expecting to fail. This is my third 
consecutive year at the same school. I have taught freshman 
science for three years, and taught juniors for one year. I teach 
at a school that has been labeled persistently low achieving and 
has since integrated new innovative programs that try to address 
the needs of our population in a much more effective manner. 
Our mission statement says that we build hope for every child by 
providing pathways to the next level. We spend every day fighting 
off public opinion, fighting mandates from unconnected policy 
makers, and fighting our very own students to educate them. We 
build hope for our hopeless students every day.

My philosophy of education is very simple. I am deeply 
influenced by the views of John Dewey. Dewey (1916), claimed 
we not only wish to make [good] citizens but also ultimately want 
“to make human beings who will live life to the fullest” (Ornstein, 
1990).  I believe that no child will learn without understanding 
why they are learning. I believe it is difficult to prepare students 
for a world they don’t see in the traditional manner. Students 
see school as some sort of rudimentary routine to be done just 
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for compliance, and I see it as the main means to pull one’s 
self forward into a better life. I take on the job of showing 
students not only the greatness that the world has to offer, but 
the greatness within themselves. As someone who came from 
similar circumstances, I try to show my students the future they 
should be working toward and not the immediate reward in the 
here and now. The more engaged they are in lessons, the less 
likely they are to make their own fun. I try to design my classes 
as a mixture of fun and work. I try to make science and scientific 
inquiry interesting and meaningful for my students so they will 
enjoy finding out exactly how smart they really are. I strive to 
turn the obstacles children run into around to opportunities for 
success. I strive to make what seems impossible to students, as 
clear as it seems to me.

As a science teacher, the majority of what my students 
learn is absorbed through reading. My students come to class 
with little ability to comprehend anything they read and can 
garner very little from any text I put in front of them. This has 
been relatively consistent across the board. My students come 
from a working class neighborhood where many of their parents 
have had poor experiences in school and did not see that much 
success. The tradition of failure for both my students and their 
families is sometimes very lengthy. For this reason, many do not 
see any reason to do better for themselves. For too many, their 
inability to comprehend text is at the root of many of their issues. 
I want to explore strategies that help students comprehend more 
of what they have read. I would imagine that I will be seeing 
pushback from the students about anything that is not easy and 
simple. This is where they have been failed in the past. Instead 
of coming up with and using strategies to work with difficult 
texts, many students shut down at the sight of anything that is 
too hard or as something that makes them feel stupid. I will have 
a constant fight against that tendency in each of my students. 
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I plan to start small and move my use of reading strategies 
on more and more complex texts gradually. If my students feel 
that things are clear and easy in the beginning, and only get 
gradually more difficult, they may not have the opportunity to 
shut down or tell me how “hard” what they are doing is. Hopefully 
by the end of the study, the students will have improved reading 
skills that translate into more comprehension of the in class 
readings, such as explanation of the concepts or questions on 
tests. According to Carol Porter (2004), a high school English 
teacher who taught her students how to use annotation to 
explore a text, “Annotating helps readers reach a deeper level of 
engagement and promotes active reading”     (p. 82). Therefore, my 
research question is: How can the use of text dependent questions 
and annotation techniques improve reading comprehension? 
      I devised readings that were content rich and taught students 
how to read the text using annotation strategies, such as: 
writing question marks next to sentences they had a question 
about; or underlining things that kept repeating. Initially 
students were given text dependent questions or questions that 
must be answered by reading the texts to assess their ability 
to answer the questions correctly. As the strategies developed 
to be multifaceted, I made the texts more complex and students 
used the annotation techniques to analyze new texts, as well as 
answer text dependent questions.

II. Review of Literature
In 2011 our school scored the lowest American College 

Testing scores in our state. Building reading comprehension 
skills that help students use information that is in passages is 
crucial to improving this dire situation. For this reason, my study 
will test students’ ability to utilize information that is presented. 
This should yield positive results. In a study by Bowyer, Crane 
and Snowling (2005), where two tests were given to students, one 
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where students applied knowledge gained from outside of class, 
and another where students just pulled information from the 
test itself, students who struggled with the “knowledge based” 
test performed at normal levels on the “literature based” test.

As a teacher in a school that serves students who 
primarily fall into one of the groups identified on the lower 
end of the achievement gap, (minority, free and reduced lunch, 
English language learners) it is no surprise literacy skills 
among my students are below proficient levels. In science class, 
reading comprehension skills are absolutely necessary to learn 
scientific concepts. According to Hogan, Bridges, Justice and 
Cain (2011), building comprehension skills involves building 
skills for both higher level reading skills; like making inferences 
and comprehension monitoring, and lower skills as well like 
vocabulary and grammar proficiency. Studies have shown that 
teaching students annotation strategies can help improve the 
reading comprehension skills of all levels of students (Gomez & 
Zywica, 2008). Annotation methods that have included techniques 
including collaboration among small groups, direct instruction 
on annotation from an instructor, and brief summarizations 
have been shown to improve reading comprehension not only 
in science classes, but across subject areas in students (Razon, 
Turner, Johnson, Arsal & Tenebaum, 2012). 

I serve a population that includes English language 
learners and students with varying abilities to pay attention. 
Due to these facts it is important that I adjust any techniques 
for using annotations. With students who are diagnosed with 
attention disorders, it is important that lessons are kept 
short and that follow-up lessons are conducted shortly after 
the initial annotation lesson (Hedin, Mason & Gaffney 2011). 
With proper instruction on summarization and annotations, 
students with attention difficulties and behavior disorders of 
varying IQ levels have displayed significant gains in reading 
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comprehension (Rogevic & Perin, 2008). I teach students 
who are identified as having diverse cognitive performance 
levels. Annotation techniques that support their reading 
comprehension would help these students learn in science 
class as well as in other subjects. Techniques like these, where 
students make use of vocabulary and grammar within texts 
have also been shown to improve the reading capabilities of 
students who are English language learners more than simple 
vocabulary instruction (Taboada & Rutherford 2011). These 
are important considerations to take when conducting a study 
in reading comprehension. 

I have found that improving reading comprehension in 
students has many benefits that go beyond test taking. Teaching 
annotation skills has been found to facilitate the reading 
comprehension in higher level thinking skills like inference, 
making comprehension self-monitoring, and meta-cognitive skills 
(Johnson, Archibald & Tenenbaum, 2010). Teaching annotation 
techniques as a tool to read texts used in class has been proven to 
produce significantly positive results in reading comprehension, 
reading power and science knowledge in high school students 
(Zywica & Gomez, 2008). Using techniques like these, when 
coupled with vocabulary support, are crucial to gaining positive 
reading comprehension results in a study like the one I intend to 
do (Cromley, Snyder-Hogan & Luciw-Dubas, 2010).

This research could be instrumental in improving the 
reading comprehension skills of students across different 
language comprehension and cognitive skill levels. Making 
strides like these could be instrumental in closing the achievement 
gap between many of our identified gap groups, boosting reading 
comprehension overall, and giving students like the children I 
serve at Iroquois a better opportunity to learn.
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III. Research Design
The purpose of this research was to improve reading 

comprehension through the use of annotations by measuring 
evidence citation and ability to draw inferences. In order to 
accomplish this, a pre-test was given where students were given 
a passage to read and completed a multiple choice quiz followed 
by a section where students construct a response. The students’ 
abilities to cite evidence from the text and draw inferences to 
answer questions were measured. To achieve this end, three of 
the five sessions were devoted to teaching and modeling new 
annotation techniques. The last two concentrated on modeling 
proper response construction and feedback intervention. The 
study lasted two and a half weeks and involved one teacher and 
twenty-one 9th grade students. Of the twenty -one students 29% 
were identified as special needs students and 100% were free 
and reduced lunch and general education students. Each class 
session lasted seventy minutes, but the plan was to devote only 
half of the class to teaching and modeling annotations. 

In order to improve reading comprehension in students, 
the study focused on reading skills outlined in Kentucky state 
standards for literacy within science and technical subjects. 
The study addressed students’ ability to cite textual evidence 
with specific details, determine the central idea of a text and 
create an accurate summary of a text. The study concentrated 
on students’ capacity to glean information from a reading and 
pull important details to answer multiple choice questions and 
construct responses that cite specific evidence to support claims. 
This was measured by matching student performance to scores 
based off of a rubric provided to the students on the pre-test and 
post-test.

The goal of the study was to improve reading comprehension 
through the use of annotations in reading informational texts. 
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To achieve this goal, an initial lesson was performed on using 
annotations correctly. In this lesson, students went line by 
line using three annotation techniques; double underline for 
important texts, placing a question mark by any words or 
phrases that the students don’t understand, and an exclamation 
point by any information that surprises them. This lesson only 
took half of the seventy minute class session. The students were 
then taught how to use the annotations they made from the 
initial lesson to construct a response that cites evidence from 
the text. In this lesson the teaching portions were broken up into 
small segments with planned interruptions to accommodate the 
needs of students who have attention disorders. Students were 
then taught the additional annotation skill of circling the key 
concepts, and how to construct power sentences: a summary of a 
paragraph in a single sentence. The students’ ability to answer 
multiple choice questions were assessed on a multiple choice 
exam taken on a computer following the lesson. The program was 
able to give students corrective feedback so they got responses 
immediately to their work. Students then used a longer text and 
the teacher modeled a final annotation technique. The students 
wrote and circled the letters inf. next to any information that 
was inferred. The text the students annotated was longer than 
previous texts and related to the concept they were learning 
that week. In addition to writing power sentences, the students 
were asked to summarize the text as a whole and support 
their summarization with evidence. Their lesson was broken 
up with planned interruptions to check for understanding and 
to allow for the teacher to give feedback to students on their 
annotations and constructed responses. In the final lesson, 
students annotated a text and answer short answer questions 
that require students to draw inferences from the text. This was 
followed by an open response prompt where students answered 
a question that required students to summarize what they had 
read. Each of these steps had breaks allowing the teacher to 
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gain feedback from student work and assess their knowledge. 
The post-test will be the exact same as the pre-test, students 
answered multiple choice questions where they had to draw 
inferences to answer questions. They also created a constructed 
response. Their reading comprehension abilities were gauged 
from the number of multiple choice answers they get correct and 
their ability to cite evidence during the constructed response, 
and the scores were compared to the scores on the pre-test.

IV. Data Analysis
To answer the research question, the following elements 

were used: the same pre and post-test where students answered 
multiple choice questions and constructed a response where 
students are to cite evidence from the text, several other texts 
where students created annotations and cited evidence, and a 
computer based multiple choice test to check for understanding. 
For each writing sample, the accuracy of multiple choice tests, 
and citation of evidence pulled from annotations was checked. 
On the pretest, students had six multiple choice questions to 
answer and an open response prompt where students were to 
cite three pieces of evidence to support a claim they made about 
the text. Table 1 shows the results of the pretest.

Table 1: Percentage and average score for multiple choice 
and constructed response pre-test.

During the first two lessons new annotation techniques 
were taught to the students and correct usage was modeled and 
monitored. In the third lesson, students’ reading comprehension 
was assessed in a multiple choice test taken on the computer. 
The test had six multiple choice questions. On the day of this 
lesson, there were three students not in attendance. Table 2 
shows the results of the computerized multiple choice test as 
compared to the results on the pre-test.
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Table 2: Comparison of multiple choice scores on pre-test 
to computer based assessment. 

Initially the results from this diagram lend evidence to 
the claim that the annotation strategies are working, however, 
there are a few factors to take into consideration. Of the 
students that were missing, one was special needs, and this 
student usually does not score very high on anything involving 
reading, the other two were absent on this day, and three of 
the other annotation sessions, and my efforts to catch them up 
on techniques and proper protocol fell short of what I originally 
prescribed in the beginning of the study. Aside from these two 
factors, there was an improvement in the skills of those present 
and participating.

The post-test scores were by far the best indicator of any 
change that occurred in the reading comprehension skills of the 
students. Tables 3, 4 and 5 show how students’ scores compared 
from the pre-test to the post-test.

Table 3: Comparison of questions answered correctly on 
the pre-test and post-test

Table 4: Comparison of individual students’ scores on the 
pre-test vs. post-test multiple choice exam.

Table 5: Number of pieces of evidence cited by individual 
students on the pre-test vs. post-test constructed responses.

The results from the pre-test and post-test scores support 
my claim that annotations yield positive gains in reading 
comprehension skills. With the exception of two students, 
everyone cited evidence in their constructed responses with 

Total for class Percentage correct Average score
Multiple choice questions 47 correct /126 total 37% 2.24 questions correct
Constructed responses 33 correct/ 63 total 52% 1.57 pieces of evidence 

cited
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57%, twelve of twenty-one making gains in evidence citation. 
This gain is significant, but I believe it is mitigated by students 
differing abilities to identify text features. This study did not 
account for different textual analysis skills. Given the evidence, 
it is safe to say that students benefitted from instruction on 
annotation usage as shown by gains in multiple choice question 
scores and pieces of evidence cited in constructed responses.  

V. Reflection of Study and Action Plan
The purpose of the study was to examine if using 

annotation techniques and text dependent questions will improve 
reading comprehension. Inference making and comprehension 
monitoring are higher level reading comprehension skills 
that have been shown to improve with the use of annotation 
skills (Gomez & Zywica, 2008). This was evident in the results 
collected in my classroom. As students skills at annotation 
improved, scores on text dependent multiple choice questions 
where students had to draw inferences improved. As those 
skills improved, students’ enthusiasm increased. I saw gains in 
performance, student cooperation and willingness to read with 
every lesson. Initially, I placed this part of the lesson at the end 
of the seventy minute class period. At that point I had already 
gotten close to an hour of work from the students. Needless to 
say, most of the lesson was spent redirecting misbehavior. By the 

Total for class Percentage correct Average score
Pre-test results 47 correct/ 126 total 37% 2.24 questions correct
Computer assessment 
results

57 correct/108 total 53% 3.11 questions correct

Multiple Choice 
(correct/total)

Multiple choice (% 
correct)

Constructed response 
(correct/total)

Const. Resp. (% 
correct)

Avg. Score 
(MC)

Avg. Score 
(CR)

Pre 47/126 37% 33/63 52% 2.24 1.57
Post 86/126 68% 43/63 68% 4.09 2.04
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second lesson, I realized that starting off a lesson with annotation 
instruction and breaking it up into smaller segments, allowing 

for student feedback made the second lesson go much smoother. 
I think it is important to note that the next two lessons came 

very soon after the initial lesson, making them very effective as 
past studies have suggested (Hedin, Mason & Gaffney, 2011). By 
the third lesson, everyone present was fully participating and 
giving their best effort. I believe the last couple of lessons, where 
I was able to give immediate feedback, were the most helpful. 
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Students showed the most gains when I was able to give one-
on-one attention and explain what they were doing wrong and 
right. There were gains across members of every student group I 
had in class. I saw gains in reading comprehension in my special 
needs children and my students who are on free and reduced 
lunch. This evidence is concurrent with studies that have shown 
annotations to be helpful with students with varying IQ levels 
and attention disorders (Rogevic & Perin, 2008).

After reviewing a video tape of my first lesson, I realized 
a few things about my instruction needed to change. After the 
first lesson’s failure, I noted that not only did I need to change 
when I taught the lesson, but how I taught it. Initially I read 
the text to the students and asked them to annotate along 
with me. This allowed the students to only passively engage 
both the lesson and the text. In the second lesson, I asked the 
students to volunteer to read parts out loud and to tell me when 
they would make annotations in each sentence. The students 
reacted much better to doing more of the teaching themselves 
while I was following along and giving close attention to my 
special needs students and my other students who requested it. 
Figuring out the meaning of words turned out not to be that big 
a problem when I adjusted the reading level of the text students 
were reading. I initially modified readings to be around a sixth 
grade level and added vocabulary words that I knew most of my 
students did not know. I was able to test the reading level of the 
texts by using the Flesch-Kincaid tool in Microsoft Word. Once 
the reading level was brought to a level most students could 
handle, I was able to let go because the students were more 
willing to engage the lessons. I think I saw the most gains when 
I checked and adjusted the reading levels. Making sure the texts 
are accessible to every student is very important, and I think did 
wonders for my results. My students shared they felt “smart” 
when they used annotations.
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Another method I used was I showed students pictures of 
teachers annotating texts we were given. After showing students 
that it is something that most good readers do, including college 
educated teachers, I got a little more buy in from the kids. I think 
modeling the strategy and showing it used in real life situations, 
and not just another directive we teachers make them do for no 
reason, raised the effectiveness of the strategy.

In the future, I will include annotation assignments 
and integrate the techniques I practiced with my students in 
other classes. This practice has yielded positive results that 
could possibly translate into improved skills and learning in 
other subject areas. I will need to keep practicing recognition 
of important information with the students because many of 
my pupils had trouble identifying important information that 
was not in the title or making connections between information 
that were not obvious or literally spelled out. Gaining skills at 
drawing inferences will take much more time than two and a 
half weeks. The students also responded very well to computer 
based assessments. I plan to use them in the future to keep my 
students from suffering in the technological divide between 
students from identified gap groups and other mainstream 
students.
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The Big Opus in a Nutshell
David Deaubrey
Master of Liberal Studies Program

People often ask me what my graduate work is about 
and I find it difficult to describe without taking them down 
several paths. As an MLS student, my work is, by definition, 
inter-disciplinary. I study diet, health, fitness, and the human 
condition inside the disciplines of biology, ethno botany, and 
political & social theory.

While my finished thesis will have a large written 
component, I think what makes my work unique is the fact that 
my “findings” are expressed in visual art and allegory. I believe 
my project is one of the few instances where a contemporary 
artist, presumably a right-brained thinker, addresses the 
generally left brain topic of diet and health. To me, my right-
brained method of observation and study, with its visual 
reification, simply makes sense. If you think about it, until now, 
most diet and fitness advice books and presentations have been 
analytical and objective. Yet in reality, our eating and exercise 
habits, our lifestyles, are much more intuitive, emotional, and 
subjective.  

My work blends many art mediums, employs satire, 
parody, and humor, and uses both expressionistic and conceptual 
themes, as well as realistic imagery. In addition to the methods 
and processes of the five images presented here, I have also used 
time-lapse video to show weight loss over a six month period, 
made life-size body castings, used MRI imaging and medical 
X-rays to study body fat and fitness, and incorporated data from 
blood tests and body composition analyses. Additionally, I use 
photography and painting to explore the contemporary food 
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culture, including motivating factors such as advertising and 
public perceptions. I look at what makes us eat and the effects 
of eating too much of the wrong things, and at the resulting 
consequences to our health and fitness.  

I consider myself an experiential artist and writer and 
use my journey as source material. I started this project after 
spending two decades in a high-stress executive position. From 
that experience I was disgruntled, burned out, and obese. This 
project became my path to rejuvenation, renewal, and life course 
correction. 

The following five images are a representative samples of 
the images that will be included in my thesis project.

Food Quilt, Number 1. For over five years, I have 
photographed everything I have eaten. These visual food diaries 
are a method that raises awareness to what I am consuming. 
The images are presented in composite “quilts,” each of which 
includes everything consumed within a one month period. Thus, 
a five year diary would be composed of 60 images such as this.

Why We Don’t Do It In The Road. This is from a series 
of body print studies. These are life-sized images on canvas which 
are made by coating the human body with paint and inks and 
then pressing the body into the canvas. The backgrounds are 
painted before the body impressions are made. This background 
uses acrylic paint as well as urban particulate (sand, gravel, 
cigarette butts, etc.), which was ‘painted’ into the image using 
a clear medium.

Somatotype #462. This is a parody of the body type 
studies done in the mid-20th Century by workers such as Dr. 
William H. Sheldon. I certainly do not endorse Sheldon’s methods 
or conclusions, and it should be noted that the work done by 
Sheldon, et al, has been discredited and the research methods 
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used by Sheldon, et al, are now considered unethical. This 
application of parody gives perspective to historical methods of 
body analysis. The image presented here is a digital study for 
what has become a mixed media print that combines digital and 
serigraphic processes.

Day 1. This is an example of the physique images that I 
have shot on a daily basis. Granted, taking daily photos of weight 
loss falls within the obsessive-compulsive spectrum, especially 
when one considers that the difference from one day to the 
next is never visually significant. Yet, a fascinating progression 
appears when similarly-posed images over a six month period 
are displayed in a line of prints, or animatically combined to 
create a time-lapse video.

Restaurant Sign. In addition to finding imagery from 
the food consumed and the effects of diet and exercise on the body, 
I have turned my camera and paint brush to the environment of 
food production, distribution, and consumption. This image of 
the restaurant sign is indicative of the constant change in tastes 
and economics.

The intention of this project is inspirational and 
motivational. My target audience is men and women, aged 35-
55 or so, who wish to change their lives and who believe that 
regaining health and fitness is an important first step. My thesis 
project is a foundation off of which, hopefully, will spring a book, 
an art gallery show, and other new media applications.

I don’t profess to have any answers in how to make good 
health happen, but rather wish to encourage those who want to 
affect positive change. My scope is primarily weight loss for a 
health benefit, though I don’t pass judgment on those with other 
motivating factors.
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While my work is backed by a scientific approach to the 
study of health and fitness, I’ve discovered that the key to affecting 
change, in the “real world,” comes through instilling inspiration 
as much as in disseminating knowledge. As a former marketing 
“creative,” who has become an expressive participatory artist, I 
hope to help others who want to affect positive change. 
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