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ABSTRACT
The purpose of this project was to evaluate and revise the 7th grade Marine Ecology
Course (MEC) at Cairo American College (CAC) in Ma’adi, Cairo, Egypt in order to achieve a
measureable increase in participating students’ environmental literacy. The researcher began
by using the North American Association of Environmental Education’s (NAAEE) Nonformal
Environmental Education Programs (NEEP): Guidelines for Excellence to evaluate the MEC. To
gather the data needed to conduct this evaluation, she utilized field studies, conversations with
participating colleagues and students, and student journal narratives and drawings.
The researcher then used the results of the NEEP Guidelines evaluation to recommend
changes to the MEC and to select several specific changes to implement. Implementing these
changes involved the development of a documented set of goals and objectives, a logic model,
and an evaluation plan for the course, as well as the creation or revision of several courserelated activities and assessments. These activities included an ecosystem project, student
journal, and debate that were geared toward further developing students’ environmental
literacy. Assessments included a snorkeling skills evaluation, student surveys, pre- and posttests, and focus groups that were geared toward measuring students’ environmental literacy
before and after completion of the MEC. The researcher obtained feedback from colleagues
and students on each of these documents via interviews and pilot groups and made further
revisions to each as necessary. The results of this study helped to ensure that each document
could be effectively utilized to achieve a measureable increase in MEC students’ environmental
literacy.
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Chapter 1: Introduction

Introduction and Importance of Study
The purpose of this project was to evaluate and revise the 7th grade
Marine Ecology Course (MEC) at Cairo American College (CAC) in Ma’adi,
Cairo, Egypt. The MEC is a course that began in the fall of 2008 for seventhgrade students at CAC. It includes both on- and off-campus portions. The oncampus portions include instruction on marine ecology during regularlyscheduled science classes, as well as snorkeling instruction during regularlyscheduled physical education classes. The week-long, off-campus portion
includes further instruction on marine ecology and snorkeling techniques at a
location along the Red Sea coast in Egypt. The specific location can change
each year and is dependent on political conditions in Egypt; funding, staffing, and
housing availability; and various other factors. Instruction for the off-campus
portion of the course is done by CAC teachers and administrators, as well as
staff at Dive in Dahab, a snorkeling excursion organization based in Dahab,
Egypt.
The general goal of the MEC is to increase student participants’
environmental literacy, particularly related to coral reef ecosystems. An
environmentally literate citizen has an awareness and knowledge of
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environmental concepts and issues, an attitude of appreciation for our
environment and desire to protect it, and the skills and experience to participate
in responsible environmental behavior for the long term. Environmental literacy
has numerous benefits for individuals and society as a whole. Some of these
benefits, described in further detail in Chapter Two, include the development of
inquiry, problem-solving, and critical thinking skills; team building, group decision
making, and communication skills; and an increased understanding of the
interdisciplinary nature of many social and environmental issues. Students with
higher environmental literacy also show higher achievement in academic
subjects such as science, language arts, math, and social studies; an improved
sense of self-esteem and autonomy; increased motivation to learn; fewer
disciplinary problems; and more environmentally responsible behavior.
With so many benefits, it is important that the MEC be able to achieve its
goal of increasing students’ environmental literacy. During the fall 2008 MEC,
there was some informal evidence that this goal was being met. Participating
students kept journal records of marine species they encountered and the
activities they participated in, which science and language arts teachers reviewed
at the end of the course. In addition, students wrote short essays and had
informal conversations with teachers and administrators about their overall
experience. This combination of feedback seemed to indicate that students’
environmental literacy had increased during their participation in the trip.
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However, these results were not compared to any similar assessments
that showed students’ environmental literacy before participating in the MEC.
Furthermore, the results were not compared to a recorded set of environmental
literacy related goals or benchmarks to evaluate which aspects of environmental
literacy had been achieved. Therefore, the ability of the MEC to achieve a
measureable increase in students’ environmental literacy remained uncertain. It
became apparent that there was a need to develop a method of evaluating and
revising the MEC in order to achieve a measurable increase in students’
environmental literacy.
Recognizing this need, the researcher set out to find an appropriate
method of evaluating and revising the MEC. While taking a graduate course in
the winter of 2009, the researcher was asked to use the North American
Association of Environmental Education’s (NAAEE) Nonformal Environmental
Education Programs (NEEP): Guidelines for Excellence to evaluate an
appropriate program. The NEEP Guidelines are a set of standards developed by
NAAEE that organizations or individuals can use to develop and revise high
quality nonformal environmental education programs (NAAEE, 2004). Since
increasing environmental literacy is the main focus of the MEC, it can be
considered an environmental education program. Furthermore, since the
majority of the MEC is held off-campus in a setting that is dissimilar in many
ways to a traditional school setting, it can be considered primarily a nonformal
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environmental education program. Therefore, the NEEP Guidelines provided an
appropriate set of standards upon which to evaluate the ability of the MEC to
achieve a measureable increase in students’ environmental literacy. In addition,
making improvements to the course based on the results of the NEEP Guidelines
evaluation would help to improve the ability of the MEC to achieve this
measureable increase.
The researcher used qualitative research methods when gathering the
evidence used to evaluate the fall 2008 MEC using the NEEP Guidelines.
Qualitative research involves gathering data on specific, complex scenarios and
then evaluating that data to find common pattern or trends and to form overall
conclusions. Data gathering methods often directly involve the researcher in the
scenario being studied and incorporate participants’ points of view. The specific
methods used to gather data on the MEC included direct observations and field
studies, document and drawing analysis, interviews with colleagues and
students, and pilot tests conducted with representative samples of students.
Several aspects of the study ensure the validity of the qualitative research
done by the researcher. First, the background knowledge of the researcher
provided her with a good understanding of qualitative research methods and
environmental education program evaluation. The researcher is currently
completing a Masters degree in Environmental Education from the University of
Wisconsin-Stevens Point and has successfully completed courses on research
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methodology and applied environmental education program evaluation. She
used this knowledge while participating in the planning, implementation, and
informal evaluation of nonformal environmental education programs throughout
her four years of science teaching.
Second, the researcher was directly involved as a 7th grade science
teacher in the planning, implementation, and informal evaluation of the fall 2008
MEC. Along with her colleagues, she helped to develop and teach the oncampus science class portion of the course for approximately sixty students, and
assisted with the planning of the off-campus portion of the course, including
marine ecology related activities. She helped with the overall implementation of
the course and supervised the activities of fourteen students during the offcampus portion of the course. The researcher looked at the completed journals
of at least fifteen students and received informal feedback from approximately
sixty students following the completion of the course. Finally, she also engaged
in conversations about the MEC with ten other CAC staff members and one Dive
in Dahab staff member who were all directly involved in the planning,
implementation, and informal evaluation of the MEC.
After completing the NEEP Guidelines evaluation of the MEC, the
researcher used the information to suggest improvements to the course. She
then chose several specific improvements and took actions toward achieving
them. These actions included the development of a documented set of goals
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and objectives, a logic model, and an evaluation plan for the course. They also
involved the creation or revision of several course related activities and
assessments. Activities that included an ecosystem project, student journal, and
debate were geared toward further developing students’ environmental literacy,
while assessments that included snorkeling observations, student surveys, preand post-tests, and focus groups were geared toward measuring students’
environmental literacy before and after completion of the MEC.

Problem Statement
The purpose of this project is to evaluate and revise the 7th grade Marine
Ecology Course at Cairo American College in Ma’adi, Cairo, Egypt, in order to
achieve a measureable increase in most student participants’ environmental
literacy.

Subproblems
Subproblem One: To determine and implement a strategy to evaluate the
7th grade Marine Ecology Course at Cairo American College in Ma’adi,
Cairo, Egypt.
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Subproblem Two: To use the evaluation results to revise the 7th grade
Marine Ecology Course at Cairo American College in Ma’adi, Cairo, Egypt,
so that course activities and assessments better achieve and measure an
increase in most student participants’ environmental literacy.

Delimitations
1. This study did not formally assess the merits of the NEEP: Guidelines
for Excellence.
2. The evaluation of the MEC using the NEEP: Guidelines for Excellence
was completed using the observations made by the researcher before,
during, and after the fall 2009 MEC course only.
3. This study did not implement all of the changes to the MEC
recommended by the NEEP: Guidelines for Excellence evaluation due
to time and resource limitations
4. The researcher did not personally implement all of the revisions made
to the MEC based on the results of the study
5. This study did not assess the impact of the implementation of the
changes made to the MEC.
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Assumptions
1. The school board, middle school administrators, and/or 7th grade
teachers will continue to support and sponsor the MEC for at least the
next four years, including providing sufficient funding and staffing.
2. Egypt will stay in a stable enough state politically to keep CAC open
and to allow students to travel to a location along the Red Sea coast
for the off-campus portion of the MEC for at least the next four years.
3. All participating students will be mainstreamed in regular science
classes and therefore will participate in regular science curriculum
during the on-campus portion of the MEC.
4. All 7th grade students participating in the on-campus portion of the
MEC will participate in the off-campus portion as well.
5. All students will be mentally and physically able to participate in
snorkeling activities during both on- and off-campus portions of the
MEC.
6. Teachers, administrators, and parents of 7th grade students at CAC will
be supportive of making the changes recommended to the MEC by this
project and will implement those changes as they see fit.
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Definitions of Terms
1. Assessment: Assessments are specific types of tasks meant to gauge
students’ level of understanding of specific concepts or skills, or to
survey their general thoughts or attitudes on a specific subject. These
tasks may include written work, oral interviews, and/or constructed
projects. The results of assessments can be evaluated and used to
inform current or future activities.
2. Cairo American College (CAC): An independent, private, K-12 school
located in Ma’adi, Cairo, Egypt. The school includes elementary,
middle, and high schools, with a total population of 1,405 students
during the 2010-11 school year and an average 7th grade class size of
120 students. This population included 700 U.S. citizens, 194
Egyptian citizens, and 511 other nationalities. The curriculum is based
on a U.S. standards-referenced model.
3. Dive in Dahab: A dive center begun in 1999 and located near the city
of Dahab in the Sinai Peninsula of Egypt. The center offers snorkeling
and diving courses and excursions, including guided trips with marine
biologists. For the fall 2008 MEC, Dive in Dahab provided guided
snorkeling sessions with center staff, including several biology
students from universities in Germany.

10

4. Ecology: The study of how biotic (living or formerly living) and abiotic
(nonliving) factors in a particular area interact with one another.
5. Evaluation: An assessment of how well a program or idea meets
particular standards, benchmarks, goals, or objectives.
6. Environmental Education: The practice of helping students to gain their
own awareness and knowledge of environmental concepts and issues,
an attitude of appreciation for our environment and desire to protect it,
and the skills and experience to participate in responsible
environmental behavior for the long-term. Developing this set of
awareness, knowledge, attitudes, skills, and experiences is considered
becoming an environmentally literate citizen.
7. Environmental Literacy: The main goal of environmental education
(NEEP, p.1). An environmentally literate citizen has an awareness and
knowledge of environmental concepts and issues, an attitude of
appreciation for our environment and desire to protect it and the skills
and experience to participate in responsible environmental behavior for
the long-term.
8. Marine Ecology Course (MEC): A course sponsored by Cairo
American College (CAC) for its seventh-grade students that includes
on- and off-campus portions. The on-campus portions include
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instruction on marine ecology during regularly-scheduled science
classes, as well as snorkeling instruction during regularly-scheduled
physical education classes. The week-long, off-campus portion
includes further instruction on marine ecology and snorkeling
techniques at a location along the Red Sea coast in Egypt. The
specific location can change each year and is dependent on political
conditions in Egypt; funding, staffing, and housing availability; and
various other factors. Instruction for the off-campus portion of the
course is done by both CAC teachers and administrators and staff of
Dive in Dahab.
9. Nonformal Environmental Education Program: A series of educational
experiences meant to achieve particular environmental education
related goals or objectives. These experiences are held in a setting
that is dissimilar in some way to traditional school setting. The MEC
qualifies as a nonformal environmental education program because the
majority of the program is held off-campus in a dissimilar, non-school
setting.
10. Nonformal Environmental Education Programs (NEEP): Guidelines for
Excellence: A set of standards for nonformal environmental education
programs that can be used to develop, evaluate, and improve those
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programs. The Guidelines describe six key characteristics of high
quality programs, including related guidelines for each. Within each
guideline are indicators that describe attributes of a program that
meets that guideline, and, ultimately, the related key characteristic.
The overall goal of the Guidelines is increased environmental literacy
for the participants of the program being evaluated. The full text of the
NEEP: Guidelines for Excellence can be found in Appendix A.
11. North American Association for Environmental Education (NAAEE): A
professional organization promoting excellence in environmental
education in various settings, including K-12 schools and nonformal
programs. NAAEE provides information via a website, conferences,
and publications. One of these publications is the Nonformal
Environmental Education Programs (NEEP): Guidelines for Excellence
used in this study.

Chapter 2: Literature Review

Environmental Education and Environmental Literacy
What are environmental education and environmental literacy?
Environmental education is defined as the practice of helping students to
become environmentally literate citizens (NAAEE, 2004; Roth, 1992). Literacy in
general is defined as a way of thinking, talking, reading, writing, interacting, and
valuing that ultimately leads to a particular way of being in the world (Michaels,
1990). Accordingly, an environmentally literate citizen is one that has the
particular knowledge, skills, attitudes, and behaviors necessary for taking actions
that positively affect the environment.
Many educators believe that environmental literacy is either the same as
or a part of scientific literacy (Disinger, 1992). In fact, both literacies include
instruction on science concepts related to how ecosystems function. They also
both aim to foster the following skills in students: “…using critical and creative
thinking; seeking and organizing information, being healthily skeptical; [and]
thinking and planning ahead” (Roth, 1992). However, environmental literacy
goes beyond science literacy in the area of personal behavior. The ultimate goal
of environmental education is to have citizens that not only use the knowledge
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and skills previously described, but that also evaluate the environmental
consequences of their actions. Based on this evaluation, they then choose
among actions that cause minimal environmental harm (Roth, 1992).
Environmental issues are inexorably tied to societal issues. Therefore,
when citizens evaluate the environmental impact of their actions, they also
consider how those actions affect society. This means that environmental
literacy includes aspects of economic, geographic, and historical literacy as well
(Roth, 1992). It is important to recognize the inclusion of these literacies in the
development of environmental literacy, particularly when they are taught from
specific cultural or societal perspectives. These perspectives can ultimately
influence the way that environmental literacy is developed (Cole, 2007).
The inclusion of science, economic, geographic, and historical literacies in
the development of environmental literacy is reflected in two documents that
define the goals of environmental education. The first document, known as the
Belgrade Charter, was written at a 1975 United Nations Educational, Scientific,
and Cultural Organizations (UNESCO) workshop in Belgrade, Yugoslavia
(NAAEE, 1999). It states that:
The goal of environmental education is to develop a world
population that is aware of, and concerned about, the environment
and its associated problems, and which has the knowledge, skills,
attitudes, motivations, and commitment to work individually and
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collectively toward solutions of current problems and the prevention
of new ones.
This charter was then built upon at a 1977 intergovernmental UNESCO
conference in Tbilisi, Georgia, where the following three broad goals for
environmental education were described in the Tbilisi Declaration (NAAEE,
1999):


To foster clear awareness of, and concern about, economic, social,
political and ecological interdependence in urban and rural areas;



To provide every person with opportunities to acquire the knowledge,
values, attitudes, commitment and skills needed to protect and improve
the environment;



To create new patterns of behavior of individuals, groups and society as a
whole towards the environment
These goals can be broken down into four main strands: knowledge, skills,

affect (including environmental sensitivity and attitudes and values toward the
environment), and behavior (including personal investment, responsibility, and
active involvement) (Roth, 1992). Citizens develop environmental literacy in
these four areas at different levels, or along a continuum of literacy. There are
various terms used to describe the levels (Coyle, 2005; Roth, 1992); however,
each level shares common characteristics.
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Environmental literacy level one is called “Nominal Environmental
Literacy” by Roth (1992) and “Environmental Awareness” by Coyle (2005). A
person at this level of environmental literacy is developing awareness, concern,
sensitivity, and respect toward the environment. They have a basic
understanding of environmental terms and ecological systems, as well as how
social systems interact with the environment (Roth, 1992). They are also familiar
with environmental issues, but have little understanding of the causes and
implications of those issues. Furthermore, their knowledge has little effect on
their behavior, resulting in a low occurrence of environmentally responsible
behavior (Coyle, 2005).
Level two of environmental literacy describes someone whose knowledge,
skills, attitudes, and behavior toward the environment have gone a step further
(Coyle, 2005). This person would have a broader understanding of ecological
systems and how they interact with social systems, and are concerned about
possible negative interactions between them for at least one environmental
issue. They have the skills they need to analyze, synthesize, evaluate, and
communicate information related to these issues. Their evaluation includes an
understanding of their own values and ethics, and they are motivated to initiate
and implement actions on issues that they are particularly concerned about
(Roth, 1992). This level is called “Functional Environmental Literacy” by Roth
(1992) and “Personal Conduct Knowledge” by Coyle (2005).
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The third and final level of environmental literacy is also a step beyond the
previous level. A person at this level has both a greater breadth and depth of
understanding of ecological systems. They also have more developed
investigative skills and understand how to apply those skills to solving
environmental issues (Coyle, 2005). This person routinely evaluates the impact
of their actions and advocates for taking positive actions at local to global levels.
In fact, they continuously and routinely feel personally invested in and
responsible for taking these actions (Roth, 1992). Roth (1992) calls this level
“Operational Literacy.” Coyle (2005) calls it simply “Environmental Literacy” and
states that only 1-2% of Americans have currently achieved this level, or become
truly environmentally literate.

How are environmental education and literacy beneficial for students?
Becoming an environmentally literate citizen has many benefits, and not
just in the area of environmental science. In environmental education, students
develop the skills necessary to identify and analyze environmental issues
including relevant ecological concepts, stakeholders and their values, and
potential resolutions (Archie, 2003; Volk, 2003). Since students must have a
strong basis of ecological knowledge in order to understand these issues,
environmental education improves science content knowledge (Coyle, 2005;
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Volk, 2003). When students investigate these issues, they also improve their
understanding of the process of scientific inquiry, or how to “do science” (Archie,
2003).
This analysis process also helps students to develop the more general
inquiry, problem-solving, and critical thinking skills (Archie, 2003; Coyle, 2005;
Flanagan, 2006; Venkataraman, 2008; Volk, 2003). Through researching and
presenting solutions to issues, students learn to effectively use technology and
communicate both orally and in writing (Volk, 2003; Flanagan, 2006). Since this
research is often done as a part of a team, students develop team building and
group decision making skills as well (Audubon, 2004; Flanagan, 2006).
Furthermore, environmental education programs have been shown to improve
student’s self esteem, maturity, poise, and autonomy (Coyle, 2005; Volk, 2003).
Importantly, it also improved their perception of their knowledge about the
environment and their ability to take action toward resolving environmental
issues, both on local and larger scales (Volk, 2003).
Employers are looking to hire employees with flexible skills that can be
applied to solving complex problems (Flanagan, 2006). That’s a good thing for
students from environmental education programs, who have been shown to be
able to effectively apply their skills to academic areas other than science (Archie,
2003). In fact, participation in environmental education has been shown to
improve students’ skills in reading, writing, math, and social studies (Archie,
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2003; Coyle, 2005; Flanagan, 2006; Volk, 2003), including on standardized tests.
All of the third grade students in an environmental education school in
Milwaukee, Wisconsin, passed the Reading Comprehension Test while only 25%
of students from the rest of the city did. Fourth grade students in North Carolina
had a 31% increase in their math test scores after one year in an environmental
education program. In addition, environmental education high school students in
Apple Valley, Minnesota outscored peers in their district, state, and nation on
their ACT tests (Audubon, 2004). Importantly, improving reading and math
achievement are goals of the No Child Left Behind Act of 2001 (Audubon, 2004).
This may be due at least partially to the outdoor nature of most environmental
education programs. The rich peripheral signals that we receive in an outdoor
setting allow our brains to store more information in our spatial memory. This is
the area of the brain that allows us to understand and remember facts and skills
the longest (Cachelin, 2009).
Environmental issues are by nature interdisciplinary, so analysis of them
helps students to connect disparate subject areas in a meaningful way (Audubon,
2004; Coyle, 2005; Flanagan, 2006). Investigations also involve the use of many
learning styles, including hands-on learning (Audubon, 2004; Flanagan, 2006)
Environmental issues are also real-world and often connected to the local
community, so students tend to view their learning as more relevant, which
increases their motivation (Audubon, 2004; Cole, 2007; Flanagan, 2005; Volk,
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2003;). In fact, engagement in environmental education programs has been
shown to reduce student behavior problems (Archie, 2003; Coyle, 2005).
Environmental education tends to foster an inclination towards
stewardship as well (Coyle, 2005; Cole, 2007). For example, in Volk and
Cheak’s 2003 study, they found that 75% of fifth and sixth grade students
participating in an environmental education program reported taking an
environmental action, versus only 43% of non-participants. Many factors
contribute to the development of environmentally responsible behavior, including
awareness and knowledge of environmental issues, concern about the impact of
environmental events on ourselves or society, and general psychological
characteristics (Chawla, 1998; Venkataraman, 2008). However, these factors by
themselves are not enough (Venkataraman, 2008). What is missing is having
contact with natural areas that leads to a positive affect toward the environment,
which has been shown to be one of the most significant factors in developing
environmentally responsible behavior (Chawla, 1998; Coyle, 2005). In one
study, 70-80% of outdoor program participants ended up with more positive
attitudes toward the environment (Kellert, 1998). Another study by T.L. Volk and
B. McBeth (1998) found that environmental education programs that included
day field trips caused a significant change in five of nine factors that contribute to
students’ affect, while programs that included overnight stays in an outdoor
location caused significant change in eight of nine factors.
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In summary, by participating in environmental education, students:


Learn how to identify and analyze environmental issues, including relevant
ecological concepts, stakeholders and their values, and potential
resolutions



Develop inquiry, problem-solving, and critical thinking skills



Develop team building and group decision making skills



Learn to effectively use technology and to communicate both orally and in
writing



Increase their understanding of and achievement in the academic subjects
of science, language arts (reading and writing), math, and social studies,
including on standardized tests



Better understand the interdisciplinary nature of academic subjects and
skills



Improve their self esteem, maturity, poise, and autonomy



Use many learning styles, including hands-on learning



Show increased motivation to learn and fewer discipline problems



Develop a positive affect for the environment, which can lead to more
environmentally responsible behavior
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How are environmental education and literacy beneficial for society?
As indicated in the previous section, environmental education helps
students become more environmentally literate citizens, capable of critically
thinking about environmental issues and motivated to take action on those
issues, with many benefits for students themselves. Why, though, does our
society need environmentally literate citizens?
The answers to that question are numerous. According to the 2005 report
“Environmental Literacy in America” written by K. Coyle for the National
Environmental Education and Training Foundation (NEETF), environmental
problems today result from the actions of individuals and small businesses, such
as the runoff from chemically treated lawns or habitat encroachment from urban
sprawl. Hence, solving these problems requires the individual efforts of citizens,
both expert and non-expert alike. However, people often believe that individual
actions do not have much impact compared to the actions of large companies,
and 36% of Americans rarely have pro-environmental behavior (Coyle, 2005).
Furthermore, most Americans think they know more about the
environment than they actually do. Only 12% of Americans can pass a quiz on
the basics of energy consumption and production, and only 1/3 earn a grade of
A, B, or C on a basic test of general environmental knowledge. A significant
number also believe in environmental myths, such as that spray cans are the

23

only source of CFC emissions, despite a 1978 ban on CFCs in such cans. Only
27% know that most electricity in the United States comes from burning coal or
other similar fuels; most believe that a significant amount comes from
hydropower (Coyle, 2005). Despite this lack of knowledge, there is a large
overall public support for environmental education (Audubon, 2004). In fact, 6575% of the public claims that they would support environmental protection over
economic development and 95% of all adults and 96% of parents support
teaching about the environment in school (Coyle, 2005).
So we have an American citizenry that needs and supports environmental
literacy to address many of today’s environmental problems, but that has not yet
achieved that literacy, even though they believe that they have. One of the
biggest reasons for the gap in Americans’ perceived and actual knowledge of
environmental issues is their lack of understanding of related terminology, such
as the term “watershed.” Another reason is their lack of understanding of causeand-effect relationships that have many steps, such as that air pollution can first
become a component of precipitation, and then affect wildlife like fish in water
systems and then consumers of the fish. Other factors that prevent people from
engaging in environmentally responsible behavior include a lack of knowledge
and skill in assessing environmental issues and solutions, and the feeling that
individual actions don’t make a significant difference (Coyle, 2005).
Environmental education could help to fill those gaps, ultimately leading to more
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environmentally responsible behaviors that would work toward resolving
environmental issues.
Not only could an increase in environmental literacy positively affect the
environment, it could have health, financial, and social benefits as well.
Americans spend $1 trillion on health care per year and 90% of diseases are
preventable. These diseases include a significant number that are caused by
problems that have an environmental connection, including the use of chemicals
in household cleaning products and construction materials that lead to air and
water pollution. In fact, a 5% increase in the number of people engaged in
environmentally responsible behavior could lead to $75 billion in savings on
energy, water, and health care (Coyle, 2005). Another financial benefit of
engaging students and community members in doing environmental research is
saving public tax money otherwise spent to fund such research (Audubon, 2004).
Finally, interest in the environment could spur more women and minorities into
the science field, where they are currently underrepresented (Coyle, 2005). One
study found that while gender was not related to levels of environmental
knowledge, girls tended to have more favorable attitudes toward the environment
(Alp, 2008).
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How should environmental education be done?
As of 2002, 72% of students in the United States recorded television as a
major source of environmental information, with only 51% also adding school. In
school, students are able to receive environmental education in a more
disciplined and deeper way. Therefore, more environmental education needs to
take place in schools. However, most environmental education that does take
place in school is only in science class (Coyle, 2005). Developing the knowledge
and skills needed to become environmentally literate requires that students
receive instruction not just in one discipline for a short amount of time, but in
many different disciplines throughout their schooling and beyond. Therefore,
environmental education should be a continuous part of the core education
program in schools (Roth, 1992).

How will the Marine Ecology Course incorporate environmental education
and environmental literacy?
The overall focus of the Marine Ecology Course is to develop
environmental literacy in students through environmental education with a
particular focus on marine coral reef ecosystems. As described in more detail in
Chapter Four, the course goals and objectives aim to develop students’
knowledge, understanding, attitudes, and behaviors toward the environment in
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such a way that they move further toward the third and highest level of
environmental literacy.
To reach these goals and objectives, the MEC incorporates activities both
in formal and nonformal classroom settings including a week long off-campus
location that includes coral reef ecosystems. This nonformal setting is
particularly important for increasing students’ environmental literacy. As
described earlier, outdoor program participation has been found to increase eight
of nine factors related to participants’ affect toward the environment (Volk, 2003).
Furthermore, guided outdoor recreation, such as the snorkeling excursions
included in the off-campus portion of the MEC, can have a similar effect as
outdoor environmental education programs on developing participants’
environmental awareness (Coyle, 2005).

How will Cairo American College students and Egyptian society benefit
from the Marine Ecology Course?
Students at CAC form a diverse community, with a wide variety of ethnic,
socioeconomic, and educational backgrounds. Of a student population of 1,405
in grades K-12 during the 2010-11 school year, 700 students were U.S. citizens
(including many Egyptian citizens with dual nationalities), 194 fully Egyptian
citizens, and 511 other nationalities (CAC, 2010). An informal survey taken in
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the spring of 2010 described over sixty spoken languages at CAC. Therefore,
one might wonder if the same benefits described for environmental education
students in the United States, where most studies have been conducted, apply to
students at CAC as well. The answer is yes. Environmental education has been
found to equalize academic progress across the board, regardless of
socioeconomic or cultural identity (Coyle, 2005) or learning ability (Volk, 2003).
While local knowledge, attitudes, and behavior vary across cultures and
societies, similar environmental education techniques have been found to work in
cross-cultural settings (Cheak, 2002).
Furthermore, some studies of the effect of environmental education have
been carried out in or near the Middle East as well. A 2008 study by M. Negev et
al. looked at the effect of knowledge and attitude on environmentally responsible
behavior in Israeli 6th and 12th grade students. They found the same results as
American researchers: there is a lack of correlation between students’ knowledge
and behavior, but a statistically significant correlation between attitude (affect)
and behavior. They found that the top three things that affected students’
attitude (and therefore behavior) was enjoyment of being in nature with someone,
enjoyment of studying nature with someone, and knowledge of an adult who is
very connected with nature. Finally, they saw that, overall, students had strong
positive feelings about environment, an average awareness or knowledge about

28

the environment, and below average level of environmental behavior (Negev,
2008).
A second study conducted in Turkey also found that elementary students
had a low overall understanding of environmental issues, though positive
attitudes toward the environment. Students’ knowledge of environmental issues
alone did not have a significant effect on their level of environmentally
responsible behavior, though their affect and locus of control did. Interestingly,
the study also found that the fathers’ education levels were correlated with
students’ environmental knowledge, but not mothers’ education levels (Alp,
2008).
The authors of the study in Turkey assert that their results have
implications for other rapidly industrializing countries and that there is a strong
need to increase the knowledge and favorable environmental attitudes in
students as countries develop (Alp, 2008). There is significant evidence to
support this need in Egypt, which is also an industrializing, developing country.
Like the United States, Egypt has many environmental issues that result from the
actions of individuals and small businesses. The 2008 Egypt State of the
Environment Report (ESER) published by the Egyptian Environmental Affairs
Agency (EEAA) lists the following as examples of current and/or future
environmental issues affecting Egypt: air and water quality, noise pollution,
biodiversity reduction, solid and hazardous waste disposal, energy consumption,
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ozone layer depletion, and climate change (EEAA, 2009). The report describes
Egypt’s status and actions related to each issue, as well as how the EEAA is
promoting cultural and environmental awareness.
One of the environmental issues that the ESER describes in more detail is
the quality of its coastal and marine zones, which the EEAA has been monitoring
since the 1980s. The report describes these areas as having high economic and
environmental value due to the variety of ecosystems found there, including coral
reefs, mangroves, and sand dunes, and the benefits those ecosystems provide.
These benefits include being natural barriers against erosion due to storms and
floods and absorbing excess nitrogen from pollution. Egypt’s coastal and marine
ecosystems are among the most heavily exploited due to these rich natural
resources, which has led to several critical issues. These issues include
coastline erosion, declines in water quality and fishing resources, habitat
destruction, increasing population pressures, and rising sea levels due to climate
change (EEAA, 2009).
The EEAA recognizes the need for all parts of the Egyptian public to
achieve a “minimum limit” of cultural and environmental awareness in order to
achieve a “better environment for all.” During the three years prior to the 2008
report, the Egyptian Ministry of State for Environmental Affairs found significant
improvements in the environmental awareness of citizens of five Egyptian
governorates. However, the citizens surveyed indicated that current
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environmental education programs did not fully address the environmental issues
of concern to them, which included air and water pollution, waste management,
and noise pollution. Furthermore, as a general group, women did not show a
significant increase in their environmental awareness, signifying a need to
specifically involve women in future programs (EEAA, 2009). With its focus on
improving environmental literacy, the MEC will help to improve one group of
Egyptian citizens’ and residents’ environmental awareness, particularly regarding
coastal and marine ecosystems.

------------------------------------------------------------------------------------------------------------

Program Evaluation
What is program evaluation and why is it important?
Program evaluation is a method used to ensure that environmental
education programs like the MEC are effective in increasing students’
environmental literacy. When educators evaluate their programs, they benefit by
knowing whether the programs meet stated objectives and have reached their
intended audience (Heffernan, 1998). This knowledge can then lead to
improvements that can increase the effectiveness of the program.
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How have other researchers used program evaluations?
Examples of researchers who used evaluations to assess programs
include T. L. Volk and M. J. Cheak (2003), who evaluated the ability of an
environmental education program to increase specific aspects of participants’
environmental literacy. These aspects included the ability to investigate, make
data-supported decisions about, and help to resolve local environmental issues.
Researchers N. J. Smith-Sebasto and H. J. Semrau (2004) evaluated the
programs of the New Jersey School of Conservation (NJSOC) to assess how
well the programs met NJSOC objectives and how they affected students’
attitudes toward the environment. Cachelin et al. (2009) used evaluation
techniques to help determine how a field-based program and a classroom
program affected participants’ cognitive thinking and affective feelings about the
environment.
Various evaluation tools can be used to help with this process. For
example, in the examples listed above, Volk and Cheak used tools called the
Critical Thinking Test of Environmental Education to measure changes in critical
thinking skills and the Middle School Environmental Literacy Instrument to
measure changes in environmental literacy in participating students (Volk, 2003).
Smith-Sebasto and Semrau used the Children’s Attitudes Toward the
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Environmental Scale to measure changes in students’ attitudes toward the
environment (Smith-Sebasto, 2004).

How and why did the Marine Ecology Course use a program evaluation?
The NEEP: Guidelines for Excellence used in this study were developed
by the North American Association for Environmental Education (NAAEE) as a
tool for use in creating and revising high quality nonformal environmental
education programs that meet the goal of increased environmental literacy. The
Guidelines describe six key characteristics of high quality programs: needs
assessment, organizational needs and capacities, program scope and structure,
program delivery resources, program quality and appropriateness, and
evaluation. They also include related guidelines for each characteristic. Within
each guideline are indicators that describe attributes of a program that meets that
guideline, and, ultimately, the related key characteristic (NAAEE, 2004).
Increasing environmental literacy in an off-campus setting that is dissimilar in
many ways to a traditional school setting is the main focus of the MEC.
Therefore, it can be considered primarily a nonformal environmental education
program and the NEEP Guidelines provided an appropriate set of standards to
use to assess it.
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The need to conduct a program evaluation of the MEC became evident
during and after the fall 2008 course. Participating students completed journals,
wrote short essays, and had informal conversations with teachers that provided
some informal evidence of an increase in their environmental literacy as a result
of the course. However, this evidence was not compared to similar assessments
that recorded students’ environmental literacy before beginning the MEC, nor
was it evaluated against a set of environmental literacy related goals, objectives,
and/or benchmarks. As a result, it was uncertain whether participation in the
MEC had resulted in a measurable increase in students’ environmental literacy.
The program evaluation standards in the NEEP Guidelines therefore provided an
appropriate way to evaluate the ability of the MEC to achieve this measureable
increase in students’ environmental literacy. In addition, making improvements
to the course based on the results of the NEEP Guidelines evaluation helped
improve the ability of the MEC to meet its environmental literacy goal.

------------------------------------------------------------------------------------------------------------
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Qualitative Research

How does qualitative and quantitative research differ?
Both qualitative and quantitative research answer questions about our
world using a similar general process that includes forming a hypothesis,
reviewing related literature, collecting data, and analyzing that data. However,
each type of research has a different general focus and carries out this process
in different ways. Qualitative research is geared toward gaining a better
understanding of complex situations that are not easily broken into separate,
measureable variables. The goal of such research is often to describe the
situation from a participant’s point of view. Quantitative research, on the other
hand, is focused on understanding the relationships among specific measurable
variables, often with the goal of explaining, predicting, and controlling those
variables (Leedy, 2005). Qualitative researchers often study phenomena in its
natural setting and limit their conclusions to that setting, while quantitative
researchers can isolate the phenomena of interest and often have the goal of
forming broader generalizations from their observations (Denzin, 2003).
The methods of data collection used in qualitative research include
interviews, surveys, narratives, case studies, and field studies, as well as studies
of documents, drawings, photographs, and videos. Often, the researchers are

35

participants in the scenario being studied, and so can be considered a research
instrument themselves (Leedy, 2005). The researcher organizes the data in an
attempt to find common patterns, categories, or trends, and may change the
method being used during the study based on their current findings (Leedy,
2005). In fact, more than one method of data collection is often used in order to
create a deeper, broader, or otherwise richer understanding of the scenario
(Denzin, 2003). However, qualitative researchers recognize that their analysis is
often subjective and may be biased (Leedy, 2005), based on their personal
background, including their class, gender, race, culture, and ethnicity (Denzin,
2005). They also recognize that their conclusions are often based on others’
interpretations of the meaning of the given scenario and may not include all of
the ways to analyze the scenario (Denzin, 2005). Therefore, when qualitative
researchers report their findings, they often use a more personal, literary style
and include participants’ perspectives in their writing (Leedy, 2005).
Quantitative research may also use many different methods of data
collection, but these methods differ from those used in qualitative research.
Since there is more emphasis on being able to isolate and measure certain
variables, quantitative methods of data collection usually use standard,
predetermined procedures to collect relatively large amounts of numerical data
(such as the quantity, frequency, or intensity of a phenomena) and then statistics
to analyze the data (Denzin, 2003; Leedy, 2005). The researcher is usually not a
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direct participant in the scenario, which many argue leads to a more objective
understanding (Denzin, 2003). This also lends itself to a more impersonal, thirdperson approach to the researcher’s writing (Denzin, 2003; Leedy, 2005).

Why and how have other environmental education program evaluations
used qualitative research?
As described earlier, one key aspect of environmentally literate citizens is
that they engage in environmentally responsible behavior. Chawla (1998) notes
that whether or not people will engage in this type of behavior is a result of both
their past external experiences and their internal interests, aptitudes, and
temperament. In fact, researchers R. Hungerford and T. Volk (1990) state that it
is it a faulty premise to believe that cognitive knowledge about environmental
issues will by itself lead to environmentally responsible actions. Therefore, it is
important for program evaluations to include measurements of affective change
in program participants. Qualitative methods, because they offer deeper insights
into participants’ feelings about a program, are a better approach to making
these measurements than quantitative approaches (Cachelin, 2009). This type
of method can also offer richer details and a broader perspective on participants’
responses (Heffernan, 1998).
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Researchers N.J. Smith-Sebasto and H. Semrau (2004) used qualitative
research to study the affective changes in students participating in a residential
environmental education program at the New Jersey School of Conservation’s
(NJSOC) and to assess how well the program met the goals and objectives of
the NJSOC. Smith-Sebasto and Semrau used a specific type of qualitative
research called modified grounded theory (Smith-Sebasto, 2004), which allows
researchers to constantly interpret and apply newly-collected data to their study,
resulting in changes in their original theory (Leedy, 2005).
Another set of researchers, T. L. Volk and M. J. Cheak (2003) also used
qualitative research during their study of the effect of an environmental education
program on the community of Molokai, Hawaii. Volk and Cheak were careful to
select study participants so that they represented the larger Molokai population,
including students, parents, school personnel, and representatives from different
community organizations. The use of qualitative research techniques in both of
these studies allowed the researchers to gain greater insight into the cognitive
and affective effects of the environmental education programs being evaluated,
including whether or not the programs had increased participants’ environmental
literacy.

------------------------------------------------------------------------------------------------------------
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Program Scope and Structure Techniques

What techniques were used to describe and revise the Marine Ecology
Course goals and objectives?
One of the actions that the researcher took to treat Subproblem Two was
to clearly describe and revise the Marine Ecology Course (MEC) goals and
objectives using three main categories of learning: cognitive, affective, and
psychomotor. These categories were identified by Benjamin Bloom and a team
of educational psychologists in 1956. The cognitive category includes knowledge
and intellectual skills; the affective category includes emotion, attitudes, and
values; and the psychomotor category includes physical movement and motor
skills. Bloom et al. (1956) further divided the cognitive and affective categories
into different levels, ranging from simpler to more complex skills. The cognitive
levels include knowledge, comprehension, application, analysis, synthesis, and
evaluation. The affective levels include receiving, responding, valuing,
organization, and characterization (Bloom, 1956). After Bloom established these
initial levels, other educators have also divided the psychomotor category as
well. The psychomotor categories include perception, set, guided response,
mechanism, response, adaptation, and origination (Clark, 2010).
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When developing the objectives, the researcher used a format called
SMART. This format requires that each objective be Specific and Measureable,
name the intended Audience, be Relevant to the given audience and overall task,
and be Time-bound (NAAEE, 2004). After completing both the goals and
objectives, the researcher then created a logic model to more clearly show how
the objectives were related to the inputs, outputs, and outcomes of the program.
Logic models visually show the relationship among various components of a
given program, including needed inputs of staff, money, time, materials, partners,
and research; activity and participant related outputs; and short-, medium-, and
long-term outcomes (NAAEE, 2004). Dividing the objectives into learning
categories, using the SMART format when developing objectives, and forming a
logic model helped to form goals and objectives for the MEC that are clear,
meaningful, and easily utilized.

------------------------------------------------------------------------------------------------------------

Summary
The overall goal of the Marine Ecology Course (MEC) is to increase
student participants’ environmental literacy, particularly related to coral reef
ecosystems. An environmentally literate citizen has an awareness and
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knowledge of environmental concepts and issues, an attitude of appreciation for
our environment and desire to protect it, and the skills and experience to
participate in responsible environmental behavior for the long term.
Environmental literacy has numerous benefits for individuals and society as a
whole. For individuals, these benefits include the development of inquiry,
problem-solving, and critical thinking skills; team building, group decision making,
and communication skills; and an increased understanding of the interdisciplinary
nature of many social and environmental issues. Students with higher
environmental literacy also show higher achievement in academic subjects such
as science, language arts, math, and social studies; an improved sense of selfesteem and autonomy; increased motivation to learn; fewer disciplinary
problems; and more environmentally responsible behavior. Societies benefit
from having environmentally literate citizens who have both the skills and
motivation to address environmental issues, leading to related health
improvements and financial savings.
The MEC integrates several academic disciplines and includes a
component that takes place in a non-formal, outdoor setting. In this outdoor
setting, students participate in instructional sessions along with guided outdoor
recreation. All of these aspects of the course match recommendations for
programs aimed at increasing students’ environmental literacy.
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The benefits of this increased environmental literacy apply regardless of
the socioeconomic or cultural identities of affected individuals. Environmental
education techniques have been found to be effective in cross-cultural settings,
including in the Middle East. In fact, there is a significant need for environmental
education in developing countries like Egypt. The Egyptian Environmental Affairs
Agency recognizes this need in order to address a myriad of environmental
issues, including air, water, and noise pollution; habitat destruction; waste
disposal; energy consumption; ozone layer depletion; and climate changes.
These issues affect the valuable and heavily exploited coral and marine
ecosystems studied in the MEC. However, despite the need for environmental
education, current education efforts in Egypt have failed to fully address citizens’
concerns and have not significantly improved women’s environmental
awareness.
Program evaluations help environmental educators to assess whether
their programs are meeting stated objectives and to identify areas for
improvement. This increases the effectiveness of the programs. The need to
evaluate the MEC was identified based on the results of the fall 2008 course.
The observations and feedback obtained indicated a lack of ability to compare
student environmental literacy before and after participating in the MEC, as well
as a lack of clear, established environmental literacy goals, objectives, and/or
benchmarks for the course. These two factors lead to uncertainty about whether
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or not the MEC had measurably increased students’ environmental literacy. The
NEEP: Guidelines for Excellence were identified as an appropriate tool to use to
evaluate the MEC because the course is primarily a nonformal program focused
on increasing student participants’ environmental literacy.
Qualitative research methods similar to those utilized in other
environmental education program evaluations were used to obtain the data
needed to evaluate the MEC. Qualitative research involves gathering data on
specific, complex scenarios and then evaluating that data to find common pattern
or trends and to form overall conclusions. Data gathering methods often directly
involve the researcher in the scenario being studied and incorporate participants’
points of view. The specific methods used to gather data on the MEC included
direct observations and field studies, document and drawing analysis, interviews
with colleagues and students, and pilot tests conducted with representative
samples of students.
Finally, one of the actions that the researcher took to treat Subproblem
Two was to clearly describe and revise the MEC goals and objectives. In doing
so, she used the three main categories of learning identified by Benjamin Bloom
and other educational psychologists: cognitive, affective, and psychomotor. She
also used a SMART format described by NAAEE when developing the
objectives, then formed a logic model to further improve the goals and objectives’
clarity, meaningfulness, and ease of use.

Chapter 3: Methods

Overview
This chapter describes the methods used to treat each subproblem in
order to accomplish the overall problem of this study. The overall problem was to
evaluate and revise the 7th grade Marine Ecology Course (MEC) at Cairo
American College (CAC) in Ma’adi, Cairo, Egypt, in order to achieve a
measureable increase in most student participants’ environmental literacy.

Researcher Role and Data Trustworthiness
The methods used to treat the each subproblem described below involved
the researcher as not only an observer, but a participant in the MEC as well.
The researcher, therefore, needed to take purposeful steps to ensure that these
methods were as thorough, representative, and objective as possible and were
not simply based on her own observations and experiences. To achieve this,
she used a set of evaluation standards established by another organization (the
NEEP Guidelines), as well as data gathered from multiple colleagues and
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students via conversations, student journal narratives and drawings, and pilot
group studies.

Subproblem One Methods
Subproblem One: To determine and implement a strategy to evaluate the
7th grade Marine Ecology Course at Cairo American College in Ma’adi,
Cairo, Egypt.
This subproblem was treated by first assessing the usefulness of the
North American Association of Environmental Education’s (NAAEE) Nonformal
Environmental Education Programs (NEEP): Guidelines for Excellence in
evaluating the MEC. As described in Chapter 1, the MEC fits the definition of a
nonformal environmental education program and, therefore, the NEEP
Guidelines were determined to be an appropriate tool to use to evaluate the
MEC. A summary of the NEEP Guidelines is included in Appendix A.
To implement the evaluation, the researcher compared the MEC to the
NEEP Guidelines. In order to make this comparison, she first gathered general
qualitative data in the form of field studies, conversations, and student journal
narratives and drawings before, during, and after the fall 2008 MEC. Field
studies were conducted while the researcher was leading, supervising, and
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participating in both on- and off-campus MEC activities. These activities included
instructing approximately sixty students participating in a marine ecology project
on-campus and sessions on fish identification off-campus. They also included
supervising fourteen students throughout the off-campus portion of the course,
when both the students and researcher participated in sessions on snorkeling
sessions, marine ecology and environmental issues.
During these activities, participating students were required to keep
records of their observations and related learning via drawings and narrative
paragraphs in a student journal. The researcher gathered and reviewed fourteen
of these journals following the completion of the course. Students were also
asked to write reflective narratives describing what they had learned from the
MEC in their English classes. The researcher reviewed approximately twenty of
these reflections as well. Throughout the on- and off-campus portions of the
MEC, the researcher engaged in conversations with participating students, CAC
staff, and Dive in Dahab staff as well. While gathering this data, the researcher
focused on both the cognitive and affective outcomes of MEC participation on
students’ environmental literacy, particularly as it related to marine ecology. She
then compared the data in order to find common patterns and trends, which she
considered to be a similar information occurring three or more times. The
researcher used this information to alter her data collection methods and original
theories about the MEC, similar to the modified ground theory method of
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qualitative research used by Smith-Sebasto and Semrau in their study described
in Chapter 2.
After the data was gathered, the researcher compared the MEC to each
key characteristic described in the NEEP Guidelines. Each key characteristic is
divided by the NAAEE authors into several related guidelines and each guideline
into several indicators. The indicators were used to determine whether or not
the MEC met each guideline, and therefore the degree to which the MEC met
each key characteristic. The degree to which the MEC met each key
characteristic was indicated using a rating scale that ranged from 0 to 5, where 0
indicated that the MEC did not meet any of the guidelines and 5 indicated that it
met all of the guidelines. A written report was generated to summarize the
results of this evaluation and is included in Chapter Four of this study.

Subproblem Two Methods
Subproblem 2: To use the evaluation results to revise the 7th grade Marine
Ecology Course at Cairo American College in Ma’adi, Cairo, Egypt, so that
course activities and assessments better achieve and measure an
increase in most student participants’ environmental literacy.
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The first step in treating this subproblem was to recommend specific
actions to revise the MEC based on the results of the NEEP Guidelines
evaluation. A written description of the recommended actions related to each
key characteristic and a related summary are included in Chapter Four of this
study.
Once a summary of recommended actions was generated, the researcher
chose several specific actions to be implemented. All of these actions were ones
which she felt able to successfully implement with the time and resources she
had available. The researcher did not choose to implement all of the
recommended actions due to time and resource constraints. The researcher
sorted the chosen actions into Action Group One and Action Group Two based
on the activities required to address them. As described in more detail below, all
of the actions in Group One were addressed by creating SMART objects and a
logic model for the MEC. All of the actions in Group Two were addressed by
creating an evaluation plan and by revising or creating several related
assessments and assignments. Note that for the second two actions in Group #1,
the researcher chose one portion of each original action to implement. A
complete description of each action with chosen actions marked with an asterisk
(*) can be found in Chapter Four.
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Action Group One:


Clearly describe the goals and objectives of the course



Analyze how the goals and objectives of the course align with CAC
middle school standards and benchmarks in the area of science



Revise the goals and objectives as needed to better align with
CAC’s middle school standards and benchmarks

Action Group Two:


Develop and utilize evaluations that can help staff determine
whether the course has met its goals and objectives, including
student and parent surveys



Develop ways to gather and utilize past participants’ feedback on
the course when describing it to administrators and parents



Analyze the course activities and adjust them as needed to ensure
that they meet the course objectives
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Action Group One Methods
To implement Action Group One, the researcher first analyzed the
previous goals and objectives of the MEC. As described in the written summary
of the analysis of Key Characteristic #3 in Chapter Four, the researcher found
that there were no clearly identified goals or objectives. Some of the objectives
were included in the overall 7th grade science benchmarks; however, they were
not clearly identified as being a part of the MEC.
Since neither the MEC goals nor objectives were clearly defined, the
researcher then generated a set of related goals and benchmarks. She divided
the benchmarks into Bloom’s three categories of learning: cognitive, affective,
and psychomotor. In addition, she identified the level of learning category
targeted by each MEC objective, which is written in parentheses after each
objective. These levels are listed below, in order from simpler to more complex.
Table 1: Bloom’s learning categories.
Category
Cognitive

Levels
Knowledge, comprehension, application, analysis, synthesis,
evaluation

Affective

Receiving, responding, valuing, organization, characterization

Psychomotor

Perception, set, guided response, mechanism, complex
response, adaptation, origination
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When developing the objectives, the researcher used the SMART format,
described in Chapter Two. Dividing the objectives into learning categories,
identifying the targeted level of learning, and using the SMART format helped to
form objectives that were clear, meaningful, and easily utilized.
The MEC goals and benchmarks were based on the CAC middle school
science standards and benchmarks. To ensure that they still aligned with these
CAC standards and benchmarks, the researcher reviewed them with another 7th
grade science teacher. This teacher confirmed that the revised goals aligned
well with the CAC 7th grade science standards and that the revised objectives
more clearly defined the related benchmarks. As the MEC is a 7th grade course,
there was not a need to align the objectives with other grade levels. However, the
researcher also collaborated with other teachers and administrators that were
part of the MEC to ensure that the goals and objectives clearly matched the
course purpose and content. A copy of the final MEC goals and objectives can
be found in Chapter Four.
After completing the MEC goals and objectives, the researcher then
created a logic model to more clearly show how the objectives were related to
the inputs, outputs, and outcomes of the program. Logic models visually show
the relationship among various components of a given program, including
needed inputs of staff, money, time, materials, partners, and research; activity
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and participant related outputs; and short-, medium-, and long-term outcomes
(NAAEE, 2004). In this case, the researcher grouped the MEC objectives by
time frame to create the logic model outcomes. The resulting logic model is
located in Chapter Four.

Action Group Two Methods
Implementation of Action Group Two began with the development of a
course evaluation plan. An evaluation plan outlines the objectives and related
questions to be evaluated; the indicators that tell whether or not the questions
have been answered; the sources, methods, and timing of data collection; and
how the final data will be analyzed and communicated (NAAEE, 2004). The
MEC evaluation plan helped the researcher to decide which types of
assessments would need to be developed and utilized to determine whether the
course has met its goals and objectives and to gather and utilize past
participants’ feedback. A copy of the evaluation plan can be found in Chapter
Four.
Based on the information gathered for the evaluation plan, the researcher
decided to revise the following previous assessments and activities to better align
them with the MEC objectives: the Marine Ecology Pre- and Post-Tests,
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Ecosystem PowerPoint Project, Student Journals, and Environmental Issues
Debate. She also decided to create new assessments to fill in gaps where
objectives were either not being assessed or where additional assessments
would provide a better understanding of how well students were meeting the
objectives: the Snorkeling Observation Form, Student Survey, Ecosystems and
Issues Focus Group, and Protection and Enhancement Focus Group.
For each assessment and assignment revised or created, the researcher
described the targeted evaluation questions and objectives and included a
method of analyzing the degree to which the objectives were met. She also
collaborated with colleagues and students to analyze and revise each
assessment and activity, often using pilot studies involving samples of students
who had participated in the fall 2008 MEC.
For the Snorkeling Observation Form and Environmental Issues Debate,
the researcher interviewed colleagues to obtain feedback. Each colleague was
chosen for his or her experience both with the MEC course and the activity or
assessment being evaluated. A version of the Ecology Pre- and Post-Test and
Student Journal were given to all of the 7th grade students who participated in the
fall 2008 MEC. The researcher then analyzed the resulting documents. The
Student Survey and Focus Group Guides were also given to smaller samples of
MEC participants in pilot groups. The results of both pilot studies generated
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verbal feedback that the researcher could analyze, while the Student Survey
resulted in documents as well. More detailed descriptions of the data gathered
during each of these evaluations can be found in Appendices B-H.
In a similar way to the initial NEEP Guidelines evaluation, the researcher
analyzed the qualitative data gathered on the activities and assessments to find
common patterns and trends, which she used to form overall conclusions about
how well the documents addressed all of the targeted questions and objectives,
as well as how clear the instructions for teachers and students were Further
revisions to each activity and assessment were then made based on these
conclusions.

Summary
The methods used to treat Subproblem One were aimed toward
determining and implementing a strategy to evaluate the 7th grade MEC. To
achieve this, the researcher first assessed the usefulness of the NEEP
Guidelines in evaluating the MEC. She then gathered data in the form of field
studies, conversations, and student journal narratives and drawings. Finally, this
data was used to determine the degree to which the MEC met each key
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characteristic of the NEEP Guidelines. A description of the NEEP Guidelines
evaluation of the MEC is located in Chapter Four.
The methods used to treat Subproblem Two were aimed toward using the
results of the NEEP Guidelines evaluation to revise the MEC. The purpose of
the revisions was to have course activities and assessments better achieve and
measure an increase in most student participants’ environmental literacy. To
achieve this, the researcher began by recommending specific actions to revise
the MEC based on the results of the NEEP Guidelines evaluation. She then
chose several specific actions to implement and divided those chosen actions
into two groups, based on how they were to be implemented.
Next, the researcher implemented the actions in each group. The actions
in Group One were implemented by developing a set of SMART goals and
objectives and a logic model for the MEC. The actions in Group Two were
implemented by first creating an evaluation plan for the MEC and then revising or
creating specific MEC activities and assessments. These included the Marine
Ecology Pre- and Post-Tests, Ecosystem PowerPoint Project, Student Journals,
Environmental Issues Debate, Snorkeling Observation Form, Student Survey,
Ecosystems and Issues Focus Group, and Protection and Enhancement Focus
Group. The researcher obtained feedback from colleagues and students on
each of these documents via interviews and pilot groups and made further
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revisions to each as necessary. A copy of the SMART goals and objectives,
logic model, evaluation plan, and each activity and assignment can be found in
Chapter Four.

Chapter 4: Results and Recommendations

Overview
This chapter describes the results of the methods used to treat each
subproblem in order to accomplish the overall problem of this study. The overall
problem was to evaluate and revise the 7th grade Marine Ecology Course (MEC)
at Cairo American College (CAC) in Ma’adi, Cairo, Egypt, in order to achieve a
measureable increase in most student participants’ environmental literacy.

Subproblem One Results
Subproblem One: To determine and implement a strategy to evaluate the
7th grade Marine Ecology Course at Cairo American College in Ma’adi,
Cairo, Egypt.
As described in Chapter 3, the researcher used the North American
Association of Environmental Education (NAAEE’s) Nonformal Environmental
Education Programs (NEEP): Guidelines for Excellence to evaluate the MEC in
its current state in February of 2009. The MEC was compared to the indicators
for the guidelines related to each key characteristic. This indicated the degree to
which the MEC met each key characteristic, which was described using a rating
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scale. In this scale, 0 = did not meet any of the guidelines for the key
characteristic; and 5 = met all of the guidelines. The results of the evaluation are
described below.

----------------------------------------------------------------------------------------------------------NEEP Guidelines Evaluation of Marine Ecology Course
Key Characteristic #1: Needs Assessment (Rating = 4)
The researcher rated the MEC a four for this characteristic because many,
but not all, needs and resources were identified prior to and during the
development of the course.
Prior to the development of the MEC, teachers and administrators
(hereafter referred to as “the organizers”) assessed the previous 7th grade course
that filled the same time frame and determined that there was a need to develop
a new course to meet financial restrictions and to engage students in an
experience that they were likely not to have had before. Science teachers also
indicated a need to have students more directly engaged in a hands-on
environmental education experience. These needs assessments helped the
organizers to identify the goals for the MEC.
During the development of the course, the organizers considered the
compatibility of the course with instruction that students currently receive both on
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and off campus. They also considered the financial, programmatic, and material
resources they had available to make sure that the course would be feasible and
to identify possible gaps in those resources. The courses’ activities were
planned to ensure that students’ differences were considered and their various
needs were met.
However, the organizers did not do a formal evaluation of the perceived
need for the program with the parents of the students or the students
themselves, nor did they clearly identify the environmental issues or literacy
goals that were to be addressed by the program. Other than one main group
(Dive in Dahab), they did not inquire about other outside resources that might be
available, such as parents who work locally in the environmental field. The
organizers also did not fully consider the interest and needs of middle school
aged students to be able to take action on an environmental issue that they are
interested in. Finally, they did not consider how to meet the needs of physically
disabled students who would not be able to participate in the snorkeling activities
in the course.

Key Characteristic #2: Organizational Needs and Capacities (Rating = 4)
The researcher rated the MEC a four in this characteristic as well. The
goals of the MEC fit with the overall CAC goals, which included that students will
be inspired to contribute toward a sustainable future in a global setting. The
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course was also developed with current and future budget restrictions in mind to
ensure that it could continue for at least five years. As mentioned under Key
Characteristic #1, the organizers assessed how the MEC fits with current
coursework and resources and how it fulfills identified needs. They also obtained
school board approval for the trip, which will be a reoccurring need each year.
The program materials did not articulate the goals relationships, however.
Also, not all 7th grade teachers were supportive of the program. One reason for
this was the way that the program was changed rapidly, with little time for
consideration of other options. Another reason for this appeared to be that the
course was heavily science-based.

Key Characteristic #3: Program Scope and Structure (Rating = 2.5)
The researcher gave the MEC half of the points for this key characteristic
because while the organizers had met many of the considerations for program
format and delivery and collaboration with partners, there was still some revision
to make. Furthermore, they did not define the goals and objectives for the
course in collaborative way, or a way that was clearly connected to the goals of
environmental literacy. The organizers also did not clearly connect these goals
and objectives to district or other program standards.
The MEC was planned and run as a collaborative effort between 7th grade
teachers and administrators at CAC and Dive In Dahab, a marine ecology
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organization whose goals and objectives matched very well with those of the
course. The roles of each group were clearly outlined and there was
commitment from each to work with one another for at least five years. The
format, delivery, and length of the course generally match its objectives.
However, the organizers had identified some activities that could be restructured
to better meet those objectives. Furthermore, they needed to do additional work
with their course objectives before they could be sure that their program
addressed them well.
To refine the goals and objectives for the course, the organizers first
needed to consider whether they address the standards for environmental
literacy. They then needed to clearly and collaboratively describe those
objectives. The objectives were only vaguely known, not clearly written out, and
had been described mainly by the 7th grade science teachers.

Key Characteristic #4: Program Delivery Resources (Rating = 4)
The researcher scored the MEC a four for this key characteristic because
most of the program resources listed here have been considered during the
development of the course. However, resources have been lacking in a few
areas, especially that of quality instructional staff.
The course setup considers the availability of needed resources, including
facilities, support and emergency materials. However, within those categories,
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there was a lack of plans for accommodating students with physical disabilities
and of emergency plans that were communicated clearly with all staff involved.
The biggest area that the MEC was lacking in, however, was ensuring that
the teaching staff involved had a sufficient background in environmental and
general education. This became an issue during the fall 2008 MEC when some
staff working for Dive In Dahab did not have a sufficient background in either
marine biology or classroom management skills.

Key Characteristic #5: Program Quality and Appropriateness (Rating = 4)
The researcher scored the MEC a four for this key characteristic. Many of
the features listed under the categories of field testing; promotion, marketing, and
dissemination; and sustainability have been addressed. However, a few of those
under the category of quality instructional materials and techniques need to be
formally addressed.
There was little need for marketing of the course, as it was required for
every 7th grade student, and also few concerns about competition with other
programs. The organizers considered the way that course information is given
to groups not directly involved in planning the program, such as school
administration and parent groups, however, and there was a need to consider
how to use information from past participants in this setting. They have also
considered the long-term sustainability of the program and had plans to make
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adjustments to things such as student fees or activities provided in the program
to ensure that it could continue for at least five years.
Related activities were field tested during the MEC last year and were
currently being revised. The activities generally used a variety of teaching
techniques, were appropriate for the student’s age level, and were based on
sound, accurate science. Particular activities did need to be revised, however, to
make them more age appropriate, as well as to better use available technology.
All of the activities needed be evaluated to see how well they met the goals for
the course.

Key Characteristic #6: Evaluation (Rating = 2)
The researcher scored the MEC at rating of a two in this area because
while some evaluations were in place, they were not based on clearly described
objectives that were identified before the program was developed. There was a
need for formal evaluations that would be used to provide direct feedback about
the effectiveness of the course and could be used to conduct a cost/benefit
analysis.
The only formal evaluations built into the course were those administered
during regular 7th grade science classes after the program. Those evaluations
have provided information on students’ levels of understanding of ecology
concepts, but not how the course affected other areas of environmental literacy,
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such as students’ understanding of environmental issues or citizen action skills.
Informal feedback from students and parents in the form of conversations
provided some information on these areas, though no official reflections were
recorded.
Furthermore, both of these types of feedback were not based on clearly
outlined goals and objectives. Nor were they used in a systematic, effective way
to provide feedback about the course.
------------------------------------------------------------------------------------------------------------

Subproblem Two Results
Subproblem Two: To use the evaluation results to revise the 7th grade
Marine Ecology Course (MEC) at Cairo American College (CAC) in
Ma’adi, Cairo, Egypt, so that course activities and assessments better
achieve and measure an increase in most student participants’
environmental literacy.
As described in Chapter Three, the first step in treating Subproblem Two
was to use the results of the NEEP Guidelines evaluation to recommend specific
actions to revise the MEC. A written description of the recommended action for
each key characteristic is included below. Following the written description for
each characteristic is a summary of all of the recommended actions based on the
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evaluation as a whole. Those actions marked with an asterisk (*) were chosen to
be implemented in the remainder of this study.

-----------------------------------------------------------------------------------------------------------Table 2: NEEP Guidelines Evaluation Recommended Actions
Key Characteristic
#1: Needs
Assessment

Recommended Actions
The organizers should search for more outside
resources to support the program, as well as consider
how to meet the needs of students with physical
disabilities who might participate. They also need to
more clearly define the environmental literacy goals that
they would like students to achieve and develop
activities that will better help to meet those goals.
Finally, they should develop student and parents
surveys that might help them to better identify the
perceived need for the course.

#2: Organizational
Needs and Capacities

The organizers should articulate the relationship
between the CAC goals and MEC goals in future
program materials and related presentations, as well as
work to adjust the program as needed in an effort to
have the support of all 7th grade teachers. This may
include better analyzing how the program is currently
run, as well as working to incorporate more subject
areas into the coursework.
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#3: Program Scope
and Structure

The organizers should work collaboratively to clearly
describe the goals and objectives of the MEC, including
how those goals address the standards of environmental
literacy and connect to district standards. Then, they
should reassess the course activities to ensure that they
help students to meet these objectives.

#4: Program Delivery
Resources

The organizers should develop and clearly communicate
emergency plans with all staff involved in the trip, as well
as make plans for accommodating students with
disabilities. They should find or develop guidelines that
could be used in analyzing potential staff who may help
with the program, particularly those from Dive In Dahab
working directly with the students.

#5: Program Quality
and Appropriateness

The organizers need to consider how they can use past
participants feedback on the course to “market” it to
administrators and parents. They also need to assess
whether their instructional activities meet the MEC
objectives, are age appropriate, and use available
technology.

#6: Evaluation

The organizers need to clearly describe the goals and
objectives of the course, identifying how they meet the
standards for environmental literacy in the process.
They then need to develop evaluations that will provide
effective feedback on how well the course has met those
goals and objectives and can be used to conduct a
cost/benefit analysis of the course.
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--------------------------------------------------------------------------------------------------------NEEP Guidelines Evaluation
Summary of Recommended Actions

Note: Those actions marked with an asterisk (*) were implemented during the
timeframe of this study.



Clearly describe the goals and objectives of the course *



Analyze how the goals and objectives of the course align with CAC middle
school standards and benchmarks in the areas of science,* language arts,
social studies, and/or math



Analyze how the goals and objectives align with the NAAEE standards for
environmental literacy



Analyze how the goals and objectives align with CAC’s mission statement



Revise the goals and objectives as needed to better align with CAC’s
middle school standards and benchmarks,* mission statement, and/or
NAAEE standards for environmental literacy



Develop and utilize evaluations that can help staff determine whether the
course has met its goals and objectives, including student and parent
surveys *

67



Develop ways to gather and utilize past participants’ feedback on the
course when describing it to administrators and parents *



Analyze the course activities and adjust them as needed to ensure that
they meet the course objectives *



Analyze the course activities to determine whether they effectively utilize
available technology



Find or develop guidelines that could be used in hiring potential staff at
Dive In Dahab who will be working directly with the students



Revise and clearly communicate emergency plans with all staff involved in
the trip



Bring in more outside resources to support program, such as local
environmental organizations who might be willing to present about marine
ecology related issues



Make plans to accommodate students with physical disabilities who might
participate in the program

-----------------------------------------------------------------------------------------------------------

Action Group One Implementation
After choosing actions to implement, the researcher divided those actions
into two groups. Implementing the Group One actions included the generation of
a set of SMART objectives for the MEC, which are described below.
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-----------------------------------------------------------------------------------------------------------Marine Ecology Course
Goals and SMART Objectives
Goals


To increase 7th grade students at Cairo American College’s knowledge
and understanding of marine reef ecosystems



To foster the development of the attitudes, skills, and experiences
necessary for 7th grade students at Cairo American College to participate
in the protection and/or enhancement of marine ecosystems

Cognitive Objectives
Knowledge & Comprehension of General Ecology Concepts
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Describe the relationship between coral polyps and microalgae in a coral
reef (Knowledge)
2) List at least three characteristics used to identify one species of marine
organism (Knowledge)
3) Describe at least five natural and man-made activities that threaten coral
reef ecosystems. (Knowledge)
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4) Describe at least three existing or potential activities that work toward the
protection and/or enhancement of a coral reef ecosystem (Knowledge)
5) Identify at least five ways that they can investigate an environmental issue
from ecological, social, technological, and economic perspectives
(Knowledge)

By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will, when given an example ecosystem,…
6) Describe at least five components that the ecosystem is composed of,
including at least one biotic and one abiotic factor (Knowledge)
7) Distinguish between abiotic and biotic factors in a habitat
(Comprehension)
8) Identify two examples of adaptations that help organisms to survive
(Knowledge)
9) Distinguish between decomposers, producers, and consumers
(Knowledge)
10) Distinguish between herbivores, omnivores, carnivores, and scavengers
(Comprehension)
11) Describe at least three elements of an organisms’ niche (Comprehension)
12) Interpret the meaning of a related food chain or web (Comprehension)
13) Identify at least one example of a predator/prey relationship (Knowledge)
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14) Identify at least one limiting factor (Knowledge)
15) Interpret the meaning of a related energy pyramid (Comprehension)
16) Interpret the meaning of a related predator/prey population cycle chart
(Comprehension)
17) Distinguish between three types of symbiotic relationships: mutualism,
parasitism, and commensalism (Comprehension)
18) Identify at least one example of co-evolution (Knowledge)

Application of Ecology Concepts:
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
In the classroom and in a coral reef ecosystem environment:
19) Illustrate a coral reef ecosystem, including the abiotic and biotic factors it
is composed of and how organisms within it survive and interact (i.e. apply
ecology concepts outlined in knowledge/comprehension section to a new
marine ecosystem) (Application)
20) Use common identification and classification techniques to compare coral
reef organisms (Application)
21) Illustrate the natural and man-made activities that affect a particular coral
reef ecosystem (Application)
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Evaluation of Ecology Issues:

By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…

22) Explain the viewpoint of at least one stakeholder in an issue that affects
coral reefs from ecological, social, technological, and economic
perspectives (Evaluation)
23) Debate potential actions that could be taken to address an issue that
affects coral reefs (Evaluation)
24) Form a conclusion about which action would be the most effective way to
address an issue that affects coral reefs (Evaluation)
25) Defend why a particular action should be taken to address an issue that
affects coral reefs (Evaluation)
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Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Increase their appreciation for the complexity and importance of coral reef
ecosystems (Valuing/Organization)
2) Increase their appreciation for the complexity and importance of
environmental issues related to coral reef ecosystems
(Valuing/Organization)
3) Increase their desire to participate in the protection and/or enhancement
of coral reef ecosystems (Valuing/Organization)
4) Volunteer to participate in at least one action that protects and/or
enhances coral reef ecosystems (Responding)

Within one year after participating in the Marine Ecology Course, the majority of
former 7th grade students at Cairo American College will have…
5) Performed at least one action that protects and/or enhances coral reef
ecosystems (Characterization)
6) Advocated for at least one other person to perform at least one action that
protects and/or enhances coral reef ecosystems (Characterization)
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Psychomotor Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Observe at least twenty marine organisms in a coral reef ecosystem
(Perception)
2) Successfully use appropriate gear to snorkel in a pool and marine
environment (Mechanism)
-----------------------------------------------------------------------------------------------------------

As described in Chapter 3, following the identification of the MEC
objectives, a logic model was also created to further clarify the relationship
between the objectives and the MEC inputs, outputs, and outcomes. Below is
the resulting model.
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Table 3: Marine Ecology Course Logic Model
Marine Ecology Course Logic Model
Inputs

Outputs
Activities

Participants

Staff: CAC 7th grade teachers

Pre-course: Several

All CAC 7th grade students

and administrators and Dive in

weeks of in-class

CAC staff, including

Dahab staff

instruction by both

administrators and

Money: Cost of transportation,

CAC teachers and Dive teachers involved in MEC

accommodation, and special

in Dahab staff,

Dive in Dahab staff

services, such as snorkeling

including lectures, lab

involved in MEC

training and equipment for

activities, and projects

Parents of CAC 7th grade

students (incorporated into

During course: One

students

yearly CAC student fees)

week of off-campus

Other CAC staff and

Time: Approximately one week

instruction, including

administrators

of regular school days, plus

snorkeling excursions,

additional time for organizer and

classroom lectures,

student planning

and lab activities; at

Materials/Equipment: Teaching

least one citizen action

materials and snorkeling

project

materials for on- and off-campus

Post-course: At least

activities

two class periods of

Partners/Facilities: CAC

follow-up activities,

campus, off-campus location

discussion, and

along Red Sea (chosen in

evaluation; possibly at

conjunction with Dive in Dahab

least one citizen action

staff)

project

Research: Related to new
lessons and partners/facilities
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Marine Ecology Course Logic Model (cont.)
Outcomes*
Short-Term

Intermediate-Term

 Successfully use
appropriate gear to snorkel
in a pool and marine
environment
(Psychomotor Objective #2)

 Apply ecology concepts
(Cognitive Objectives
#2-4 and 19-21)

 Increase students’
appreciation for the
complexity and importance
of coral reef ecosystems
and issues related to coral
reefs (Cognitive Objectives
#5 and 22-25; Affective
Objectives #1-2)
 Increase students’ desire to
participate in the protection
and/or enhancement of
coral reef ecosystems
(Affective Objectives #3-4)

 Observe at least twenty
marine organisms in a
coral reef ecosystem
(Psychomotor Objective
#1)

 Volunteer to participate
in at least one action
that protects and/or
enhances coral reef
ecosystems (Affective
Objectives #4-5)
 Advocate for at least
one other person to
perform at least one
action that protects
and/or enhances coral
reef ecosystems
(Affective Objective #6)

Long-Term
 Increase students’
knowledge and
comprehension of
general ecology
concepts (Cognitive
Objectives #6-18)
 Increase students’
knowledge and
understanding of coral
reef ecosystems
(Cognitive Objective #1;
Affective Objective #1)
 Develop the attitudes,
skills, and experience
necessary for students
to participate in the
protection and/or
enhancement of marine
ecosystems (Affective
Objectives #3-6)

* Objectives related to each outcome are given in parentheses
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Action Group Two Implementation
Implementing the Group Two actions began with the development of the
MEC Evaluation Plan found on the following page. Based on the information
gathered for the evaluation plan, each assessment or activity listed under the
“Methods” section of the plan was either revised or created. Due to the size of
the documents, a copy of each document, as well as a description of related
colleague and student feedback and revisions made, can be found in the
following appendices:

Table 4: List of appendices
Appendix

Assessment or Activity

B

Snorkeling Techniques Observation Form

C

Marine Ecology Pre- and Post-Tests

D

Student Pre- and Post-Course Surveys

E

Ecosystem PowerPoint Project

F

Student Journal

G

Environmental Issues Debate

H

Ecosystems and Issues, Protection and Enhancement Focus Groups

Marine Ecology Course Evaluation Plan

Focusing the evaluation
Logic Model
Outcomes &
SMART
Obiectives
Which student
outcomes and
objectives do we
want to
evaluate?

Indicators

Sources

Methods

Analyzing and Reporting
Managing

Analysis

Reporting

What re lated
question do you
want to know
the answer to?

How will you
know it?

Who will have
the information?

How will you
gather the data?
(name of
evaluation)

When will the
information be
collected?

How will the
data be
analyzed?

How will the
results be
communicated?
To whom?

How did students'
ability to
appropriately use
snorkel gear in a
pool and marine
environment
change as a
result of their
participation in
the course?

An increase in the
% of students
who are proficient
at snorkeling in
these two
environments

Students

Snorkeling
Observation
Form•

During pool and
marine
environment
snorkeling
lessons and
sessions

The percentage
of proficient
students during
the initial and final
snorkeling
sessions will be
calculated and
compared

Bar graph and/or
table; shown to
?'h grade
teachers and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

How did students'
ability to apply
ecology concepts
change as a
result their
participation in
the course?

At least 75% of
students can
accurately apply
ecology concepts
to a marine
ecosystem during
a class project
and in the marine
ecosystem.

Ecosystem
PowerPoint
Project

Prior to
participating in
the off-campus
portion of the trip

Average scores
on Ecosystem
Project will be
calculated to
determine if at
least 75% of
students had a
grade of "B" of
better.

Line graph
showing student
scores on the
Ecosystem
Project and
written citations;
shown to ?'h
grade teachers
and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

Physical
education
teachers
Dive in Dahab
staff

( Psychomotor
Objective #2)
Intermediate-term
Outcome:
• Apply ecology
concepts
(Cognitive
Objectives #2-4,
and 19-21)

Students
Science teachers
Dive in Dahab
staff

Student Journals
Protection and
Enhancement
Focus Group•

During the offcampus portion of
the trip
Following the offcampus portion of
the trip

Examples from
student
observations and
journals will be
cited
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Short-term
Outcome:
• Successfully
use
appropriate
gear to snorkel
in a pool and
marine
environment

Evaluation
Questions

Collecting the information

How many
marine organisms
were students
able to accurately
observe in a coral
reef ecosystem
while participating
in the course?

If at least 75% of
students have
successfully
identified at least
20 marine
organisms, as
recorded in their
snorkeling journal
during the trip

Student Journals

Following the offcampus portion of
the trip

The percentage
Raw percentage;
th
of students who
shown to 7
grade teachers
successfully
and
identified 20
marine organisms administrators at
will be calculated CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

(Psychomotor
Objective #1 )
Long-term
Outcome:
• Increase
students'
knowledge and
comprehension
of general
ecology
concepts

How did students'
knowledge and
comprehension of
general ecology
concepts change
as a result of
participation in
the Marine
Ecology Course?

At least a 20%
Students
increase in
students' overall
Science teachers
knowledge and
comprehension of
general ecology
concepts before
and after
participation

Marine Ecology
Pre- and Posttests

Just before and
after participation
in the CAC
classroom portion
of the course

First, the
percentage that
students scored
correctly on each
test will be
determined.
Then, these
percentages will
be compared to
figure out how
much students'
scores increased.

How did students'
knowledge and
understanding of
coral reef
ecosystems
change as a
result of their
participation in
the Marine
Ecology Course?

At least a 20%
Students
increase in
students' overall
Science teachers
knowledge and
comprehension of
coral reef
ecosystems
before and after
participation

Marine Ecology
Pre- and Posttests

Given just before
participation in
the CAC
classroom portion
of the course

First, the
percentage that
students scored
correctly on each
test will be
determined.
Then, these
percentages will
be compared to
figure out how
much students'
scores increased.

Students
Science teachers

(Cognitive
Objectives #618)
Long-term
Outcome:
Increase
•
students'
knowledge and
understanding
of coral reef
ecosystems
(Cognitive
Objective #1 ;
Affective
Objective #1 )

Ecosystems and
Issues Focus
Group*

Following
participation in
the course

Bar graph and/or
table comparing
the percentage
students scored
correctly on each
test; shown to ?'h
grade teachers
and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
Qroups
Bar graph
comparing the
percentage
students scored
correctly on each
test; shown to 7'h
grade teachers
and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
oroups
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Intermediate-term
Outcome:
• Observe at
least twenty
marine
organisms in a
coral reef
ecosystem

Short-term
Outcome:
Increase
students'
appreciation for
the complexity
and importance
of coral reef
ecosystems
and issues
related to coral
reefs

.

.

(Affective
Obiectives #3-4\
Intermediate-term
Outcome:
• Volunteer to
participate in at
least one
action that
protects and/or
enhances coral
reef
ecosystems
(Affective
Obiectives #4-5\

At least a 20%
increase in
students' selfperceived
appreciation for
the complexity
and importance of
coral reefs and
related issues

Students

Student Survey*

Science teachers

Ecosystems and
Issues Focus
Group*

How did students'
desire to
participate in the
protection and/or
enhancement of
coral reef
ecosystems
change as a
result of their
participation in
the course?

At least a 20%
increase in
students' selfperceived desire
to participate in
the protection
and/or
enhancement of
coral reef
ecosystems

Students

Student Survey*

Science teachers

Protection and
Enhancement
Focus Group*

How many
students
volunteered to
participate in at
least one action
that protects
and/or enhances
coral reef
ecosystems
during or within
one month
following the
course?

At least 75% of
students
volunteer to
participate in at
least once action
protects and/or
enhances coral
reef ecosystems
during or within
one month
following the
course

Students

Student Survey*

Before and after
participating in
the course

Average ratings
on surveys will be
compared to
figure out the
percentage of
students with
increased
appreciation

Bar graph and/or
table; shown to
y!h grade
teachers and
administrators at
CAC and Dive In ·
Dahab staff,
possibly to parent
or community
groups

Before and after
participating in
the course

Average ratings
on surveys will be
compared to
figure out the
percentage of
students with
increased desire
to participate

Bar graph and/or
table; shown to
y!h grade
teachers and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

During and after
participation in
the course

The% of
students who
volunteered will
be calculated

Raw percentage;
shown to y!h
grade teachers
and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

Environmental
Issues Debate

Science teachers
Other y!h grade
teachers and
administrators
Dive In Dahab
staff
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(Cognitive
Objectives #5 and
22-25; Affective
Obiectives #1-2\
Short-term
Outcome:
Increase
students'
desire to
participate in
the protection
and/or
enhancement
of coral reef
ecosystems

How did students'
appreciation for
the complexity
and importance of
coral reef
ecosystems and
issues related to
coral reefs
change as a
result of their
participation in
the CAC
classroom part of
the course?

Intermediate-term
Outcome:
• Advocate for at
least one other
person to
perform at least
one action that
protects and/or
enhances coral
reef
ecosystems

(Affective
Obiectives #3-6)

A majority of
students
advocate for at
least one other
person to perform
at least one
action during or
within one month
following the
course

At least 20% of
the students had
an increase in
their perceived
attitudes, skills,
and experiences
related to
protecting and
enhancing the
program

. .

Student Survey•

Following
participation in
the program

Survey results will
be used to
calculate the
percentage of
students who
advocated

Raw percentage:
shown to 7'h
grade teachers
and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

Students

Student Survey•

Science teachers

Protection and
Enhancement
Focus Group•

Before and after
participating in
the course

Average ratings
on surveys will be
compared to
figure out the
percentage of
students w ith
increased
perception of their
attitudes, skills,
and experiencing

Bar graph and/or
table; shown to
7'hgrade
teachers and
administrators at
CAC and Dive In
Dahab staff,
possibly to parent
or community
groups

Students
Parents, friends,
and relatives of
students

• These assessments were not listed 1n the original evaluation plan as they had not been created yet. Their 1nformat1on was added following
their creation.
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(Affective
Obiective #6)
Long-term
Outcome:
• Develop the
attitudes, skills,
and experience
necessary for
students to
participate in
the protection
and/or
enhancement
of marine
ecosystems

How many
students
advocated for at
least one other
person to perform
at least one
action that
protects and/or
enhances coral
reef ecosystems
during or within
one month
following the
course?
How did students'
attitudes, skills,
and experiences
related to them
participating in
the protection
and/or
enhancement of
marine
ecosystems
change as a
result of their
participation in
the course?
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Summary and Further Recommendations
The methods the researcher used to treat each of the study’s
subproblems resulted first in the creation of a NEEP Guidelines evaluation of the
MEC. The researcher then developed SMART objectives, a logic model and an
evaluation plan for the MEC. Finally, she developed and revised the following
MEC activities and assessments: the Snorkeling Observation Form, Ecosystem
Power Point Project, Marine Ecology Pre- and Post-Tests, Student Journal,
Ecosystems and Issues Focus Group, Protection and Enhancement Focus
Group, Environmental Issues Debate, and Student Survey. However, due to a
change in teaching assignment for the following school years, the researcher did
not have the opportunity to directly put these documents into use during further
marine ecology courses.
The researcher recommends that the staff of future marine ecology
courses utilize the SMART goals and objectives and logic model when planning
future course activities. She also recommends that they use the evaluation plan
and revised activities when implementing the course and revised assessments
when evaluating the effectiveness of the course. Following the completion of
each marine ecology course, the researcher recommends that the staff review
the results of the assessments and make further revisions as necessary.
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Personal Reflection
When I first began learning about environmental education, the thought of
teaching environmental literacy in Wisconsin was foremost on my mind.
However, in the background, I also had the desire to someday take what I was
learning to an international setting. This opportunity arose when my husband,
Charlie, and I decided to take teaching positions at Cairo American College
(CAC) in Ma’adi, Cairo, Egypt, where we taught from the fall of 2008 through the
spring of 2010. During my first year, I was fortunate to be placed on the 7th
grade teaching team and to be able to help with the design, implementation and
evaluation of their annual 7th grade student trip. The trip was in the process of
being revised to engage students in experiences with marine ecology along the
Red Sea coast of Egypt. This was a perfect opportunity for me to apply my
knowledge of environmental education and to complete the project described in
these chapters.
Through the process of completing the project, I learned not only about
environmental education program design, implementation and evaluation, but
also about the challenges of completing this process in an international setting,
particularly in a developing county. One of the delimitations of the MEC from the
very beginning was that Egypt’s political climate needed to remain stable enough
for continued travel to the area we chose for the off-campus portion of the trip
and for CAC to be able to continue funding the course. This initially only limited
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our choices of location to Egypt’s eastern coast, due to instability in the Sinai
Peninsula region. However, the Egyptian revolution that began in January of
2011 has caused further political changes that may force the MEC organizers to
further limit or otherwise change the course in the future. Having a revolution
change my plans for an environmental education course is not something I would
have considered in Wisconsin!
Another example of a difference I found between environmental education
in Wisconsin and Egypt was due to difference in cultural backgrounds. In
Wisconsin, we have been implementing practices like trash recycling, waste
disposal and ecosystem cleanups for several decades. Therefore, for most of
my Wisconsin students, these practices were second nature. In Egypt, this was
not the case. It was common to see piles of trash and recyclables piled along
streets and in natural areas, including large buildups in local river canals. Most
students didn’t consider the environmental consequences of these practices very
often, or, at least, did not attempt to alter their behavior after doing so.
Therefore, I found that environmental education in Egypt needed to start with
more basic levels of understanding of ecology, environmental issues, and
positive environmental behavior than I would likely have started with if
implementing similar programs in Wisconsin.
While every environmental education program setting is unique,
international settings that are significantly different than those you are
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accustomed to present even further challenges. They also offer unique learning
opportunities, which I feel fortunate to have been able to take advantage of. My
hope is that the Marine Ecology Course will be able to continue providing
students with important environmental education experiences for years to come,
despite political and cultural challenges. I personally hope to continue to apply
what I learned in many different settings, both in Wisconsin and internationally, in
the future.
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Appendix A
NEEP Guidelines for Excellence Summary

The following is a summary of the North American Association for
Environmental Education’s Nonformal Environmental Education Programs:
Guidelines for Excellence, taken from page six of the Guidelines (NAAEE, 2004).
A full copy of the Guidelines can be obtained from the following source:
North American Association for Environmental Education (NAAEE).
(2004). Nonformal environmental education programs: Guidelines for
excellence. North American Association for Environmental Education
(NAAEE), 1-36.

Key Characteristic #1 – Needs Assessment
Nonformal environmental education programs are designed to address identified
environmental, educational, and community needs and to produce responsive,
responsible benefits that address those identified needs.
1.1 Environmental issue or condition;
1.2 Inventory of existing programs and materials; and
1.3 Audience needs.
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Key Characteristic #2 – Organizational Needs and Capacities
Nonformal environmental education programs support and complement their
parent organizations’ mission, purpose, and goals.
2.1 Consistent with organizational priorities;
2.2 Organization’s need for the existing program identified; and
2.3 Organization’s existing resources inventoried.

Key Characteristic #3 – Program Scope and Structure
Nonformal environmental education programs should be designed with wellarticulated goals and objectives that state how the program will contribute to the
development of the environmental literacy.
3.1 Goals and objectives for the program;
3.2 Fit with goals and objects of environmental education;
3.3 Program format and delivery; and
3.4 Partnerships and collaboration.

Key Characteristic #4 – Program Delivery Resources
Nonformal environmental education programs require careful planning to ensure
that well-trained staff, facilities, and support materials are available to accomplish
program goals and objectives.
4.1 Assessment of resource needs;
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4.2 Quality instructional staff;
4.3 Facilities management;
4.4 Provision of support materials; and
4.5 Emergency planning.

Key Characteristic #5 – Program Quality and Appropriateness
Nonformal environmental education programs are built on a foundation of quality
instructional materials and thorough planning.
5.1 Quality instructional materials and techniques;
5.2 Field testing
5.3 Promotion, marketing, and dissemination; and
5.4 Sustainability.

Key Characteristic #6 – Evaluation
Nonformal environmental education programs define and measure results in
order to improve current programs, ensure accountability, and maximize the
effects of future efforts.
6.1 Determination of evaluation strategies;
6.2 Effective evaluation techniques and criteria; and
6.3 Use of evaluation results.

Appendix B
Snorkeling Techniques Observation Form

Purpose:
The purpose of this observation is to answer the following evaluation question
related to the 7th grade Marine Ecology Course at Cairo American College:


How did students’ ability to appropriately use snorkel gear in a pool and
marine environment change as a result of their participation in the 7 th
grade marine ecology course?

This question is related to the following Marine Ecology Course objective:
Psychomotor Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
2) Successfully use appropriate gear to snorkel in a pool and marine environment

Protocol:

1. Observation will take place during the initial and final sessions of snorkeling
lessons at CAC, as well as during one snorkeling session off-campus.
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2. Observation will last for at least 20 minutes each time, or enough time to
observe students doing all activities relevant to the observation form.
3. Observation will focus on one class of 7th grade students (approximately 12-20
students total).

4. Observer will be knowledgeable on how to successfully use snorkeling gear in
a pool and marine environment. This person may or may not be the instructor.

5. Observer may or may not actively participate in the snorkeling activities while
making observations.

Readability:


Reading Ease Score: 46.5; Flesch-Kincaid Grade Level: 12.2
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Marine Ecology Course
Snorkeling Techniques Observation Form

Part A: Background information
Name of observer: _ _ _ __ _ _ _ _ __ _ __ _ _ __
Date : _ _ _ _ _ _ _ Time started : _ __ __

Time ended : _ _ _ __ _

Location: ____ _ _ _ _ _ _ _ __ __ _ __
Weather conditions: Air temperature : _ _ _ _ Wind : ____ Cloud Cover:
Water conditions : Water temperature : _ _ _ _ Waves : _ _ _ _ _ _ _ _ _ __
Number of students participating :

Age range of students: ______ _

Additional Observations/Comments:

(turn over for Part 8 : Observations)
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Part B: Observations

Put an "x" in the box that best describes the percentage of students who show an ability to do the
following activities. For each item, the terms "snorkel gear" refer to snorkeling masks, fins, and/or
dry suits, as appropriate for the setting observed.
Percentage of students showing an
ability to do the activity described
Activity
0-24%

Choose snorkel gear that fits them appropriately
Correctly prepare snorkel gear for use, including
clearing their mask and putting the equipment on
correctly
Use a giant stride and/or backwards roll technique to
enter the water while holding their mask in place
After entering the water, clear their snorkel of water and
give an "ok" signal
Use the snorkel gear to breathe with their head
underwater for at least 5 minutes at a time
Use the snorkel gear to see objects underwater.
After diving under water, use a forceful blow to clear
their snorkel of water
Swim a distance of at least 30 meters with the snorkel
gear on and without touching the sides of the pool or
other structures underwater.
Make adjustments to the snorkel gear as needed when
in the water

Additional Observations/Comments:

25-49%

50-74%

75-100%
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Snorkeling Techniques Observation Analysis Form
Table 1: Average percentage of students showing an ability to do the activity described during
the initial snorkeling session(s) at CAC
Average Percentage
Activity

0-24%

25-49%

50-74%

75-100%

Choose snorkel gear that fits them appropriately
Correctly prepare snorkel gear for use, including clearing their mask
and putting the equipment on correctly
Use a giant stride and/or backwards roll technique to enter the water
while holding their mask in place
After entering the water, clear their snorkel of water and give an "ok"
signal
Use the snorkel gear to breathe with their head underwater for at least
5 minutes at a time
Use the snorkel gear to see objects underwater.
After diving under water, use a forceful blow to clear their snorkel of
water
Swim a distance of at least 30 meters with the snorkel gear on and
without touching the sides of the pool or other structures underwater.
Make adjustments to the snorkel gear as needed when in the water

Table 2: Average percentage of students showing an ability to do the activity described during
the final snorkeling session(s) at CAC and/or off campus
Average Percentage
Activity
Choose snorkel gear that fits them appropriately
Correctly prepare snorkel gear for use, including clearing their mask
and putting the equipment on correctly
Use a giant stride and/or backwards roll technique to enter the water
while holding their mask in place
After entering the water, clear their snorkel of water and give an "ok"
signal
Use the snorkel gear to breathe with their head underwater for at least
5 minutes at a time
Use the snorkel gear to see objects underwater.
After diving under water, use a forceful blow to clear their snorkel of
water
Swim a distance of at least 30 meters with the snorkel gear on and
without touching the sides of the pool or other structures underwater.
Make adjustments to the snorkel gear as needed when in the water

0-24%

25-49%

50-74%

75-100%
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Snorkeling Techniques Observation Form Feedback

Feedback Procedures
To obtain feedback on the Marine Ecology Course Observation Form, the
form was shared on two separate occasions with the current 7 th grade physical
education instructor, Clinton Wheening. Prior to the Marine Ecology Course in
the fall of 2009, Clinton had taught several pre-course sessions on snorkeling
techniques during regularly scheduled physical education time using the campus
pool. He also participated in the Marine Ecology Course as a supervisor of a
group of approximately 14 students, which included snorkeling with the students
in a marine environment.

Summary of Feedback & Changes Made
The first time that Clinton was asked for feedback on the snorkeling
observation form, he suggested adding the following items to the list of activities:
1) Use a giant stride and/or backwards roll technique to enter the water while
holding their mask in place; 2) After entering the water, clear their snorkel of
water and give an “ok” signal; 3) After diving under water, use a forceful blow to
clear their snorkel of water; and 4) Swim a distance of at least 30 meters with the
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snorkel gear on --and without touching the sides of the pool or other structures
underwater.
These activities were added to the list and Clinton was again asked to
provide additional feedback on the observation form. His only question at this
time was about the purpose of rating the snorkeling ability of the group as a
whole, rather than each individual student. The researcher explained that she
thought that the original question that is meant to be answered by the survey,
“How did Cairo American College (CAC) students’ ability to appropriately use
snorkel gear in a pool and marine environment change as a result of their
participation in the 7th grade marine ecology course?,” could be answered by
looking at the group as a whole, which would make the process of administering
the survey easier and more efficient. After a short discussion, he agreed with
that assessment and stated that no further changes needed to be made to the
survey.

Appendix C
Marine Ecology Pre- and Post-Tests

Pre- and Post-Test Introduction
Purpose:
The purpose of these pre- and post-tests is to answer the following evaluation questions
related to the 7th grade Marine Ecology Course at Cairo American College:


How did students’ knowledge and comprehension of general ecology concepts
change as a result of their participation in the Marine Ecology Course?



How did students’ knowledge and understanding of coral reef ecosystems
change as a result of their participation in the Marine Ecology Course?

These questions are related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Describe the relationship between coral polyps and microalgae in a coral reef
…when given an example of an ecosystem…
6) Describe at least five components that the ecosystem is composed of,
including at least one biotic and one abiotic factor
7) Distinguish between abiotic and biotic factors in a habitat
8) Identify two examples of adaptations that help organisms to survive
9) Distinguish between decomposers, producers, and consumers
10) Distinguish between herbivores, omnivores, carnivores, and scavengers
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11) Identify at least three components of an organisms’ niche
12) Interpret the meaning of a related food chain or web
13) Identify at least one example of a predator/prey relationship
14) Identify at least one limiting factor
15) Interpret the meaning of a related energy pyramid
16) Interpret the meaning of a related predator/prey population cycle chart
17) Distinguish between three types of symbiotic relationships: mutualism,
parasitism, and commensalism
18) Identify at least one example of co-evolution

Protocol:

1. The test administrator should be a science teacher or another individual familiar
with basic ecology concepts. They may or may not have previously participated
in the Marine Ecology Course.
2. The pre-test should be administered before beginning the Marine Ecology
Course and the post-test after the completion of the course, including
participation in the off-campus portion.
3. Both tests should be administered during a regular science class block and
should be given to all students in the class.
4. Students should not be allowed to use notes or to receive help from the teacher
or classmates during either test.
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5. After each test is completed by students, the test administrator should score
students’ understanding of each of the objectives described above using the Preand Post-Test Assessment Rubric.

Readability:


Reading Ease Score: 58.5; Flesch-Kincaid Grade Level: 8.4

101

Name: _ _ _ __ _ _ ___________ Date: _ _ _ _ Block:
Ecology Pre-Test

Answer each of the following questions to the best of your ability. If you do not know the answer to a
question, you may leave the answer space blank. Your scores will not be used as a part of your
grade for the course, but will be compared to a similar post-test at the end of the Marine Ecology Unit.
Ecosystem 1: Egyptian Tortoise: Use the following description of the Egyptian Tortoise and its
ecosystem to answer the questions below.
The Egyptian Tortoise used to be found in Egypt, but now only lives in a few small areas in the deserts of
Libya and Tunisia. In the wild, the tortoises are typically surrounded by compact sand, gravel and rocks,
and small shrubs. They have very domed, sandy-colored shells that reflect light and release heat. The
tortoises have claws that are used to dig to find shelter and food, including the roots of nearby plants.
They also use their claws to dig a deep hole in which to lay their eggs. The tortoises are very efficient at
using water and can recycle water from their bladders to reuse. The tortoises urinate when they are
afraid or feel threatened. When they do, the urine consists of very thick mucus that is unpleasant in
taste. Egyptian tortoises are often infected with Cryptosporidium, a type of protozoan (microscopic
organism) that lives inside of them and feeds off of them. The overall population of the tortoise is very
small due to many factors, including habitat loss to humans who have moved into areas where they live
and local hunting for use in folk medicines.

1. Which of the following would be abiotic factors in the tortoises' habitat?
a. Trees, roots, and other desert organisms
b. Sand, rocks, and sunlight
c. Roots, sand, and sunlight
d. All of the above
_ _

2.Which of the following would be biotic factors in the tortoises' habitat?
a. Trees, roots, and other desert organisms
b. Sand , rocks, and sunlight
c. Roots, sand, and sunlight
d. All of the above

_ _

3. In the tortoises' ecosystem, the shrubs would be considered:
a. Producers
b. Consumers
c. Decomposers

_ _ 4. Based on its eating habits, the Egyptian Tortoise is a:
a. Herbivore
c. Carnivore
b. Omnivore
d. Scavenger
5. The relationship between protozoan and the tortoises is an example of:
a. Commensalism
b. Mutualism
c. Parasitism
d. Coevolution
e. Predator and prey
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_ _

6 . Which of the following would not be included in the tortoises' niche?
a. The tortoises' habitat
b. What the tortoise eats (its food)
c. What eats the tortoise (its predators)
c. The temperature of the sand and air around it
d. None of the above (they all are a part of the tortoises' niche)
e. All of the above (none of them are a part of the tortoises' niche)

_ _ 7. Which of the following could be a limiting factor in the tortoises' ecosystem?
d. The amount of food and water available
e. The amount of space available to dig a hole in which to lay eggs
f. The number of people in the area who make folk medicines
g. All of the above
h. None of the above
8. Describe an adaptation that the tortoise has made to its environment and how that adaptation
would help the tortoise.

9. Describe an adaptation that the tortoise has that protects it from predators and how that
adaptation protects it.

Ecosystem 2: Coral Reef: Use the following description of a coral reef ecosystem to answer the
questions below.
This coral reef ecosystem includes several types of hard and soft corals, which grow on top of hard
rocks. Each coral is composed of coral polyps with microalgae (zooxanthallae) living just under their
skin. Phytoplankton in the area are eaten by zooplankton. The corals eat zooplankton in the area, while
groups of parrotfish and sea stars eat the corals. Barracudas eat other fish , while lobsters eat animals
that have died. Those animals are further broken down by bacteria in the water.

10. List three abiotic factors in this ecosystem.

11 . List three biotic factors in this ecosystem .
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12. Draw a food chain using all of the organisms described. Then, label each as a producer,
consumer, or decomposer.

13. Why is it more accurate to talk about the flow of energy in an ecosystem based on food web,
rather than a food chain?

14. Draw an energy pyramid to represent the amount of energy at different levels of the food web
you just drew.

15. Why does the number of organisms decrease as you move toward the top of an energy
pyramid? (I.e. How is this related to the amount of energy at each level?)
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16. The following graph shows the changes in the population of barracudas and parrotfish over
time. Examine the graph below and answer the questions that follow.

Barracuda and Parrotfish Populations
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_ _ 1) Which of the following is true for the barracuda and parrotfish populations between
times 2 and 3?
a. The barracuda and parrotfish populations both increased
b. The barracuda and parrotfish populations both decreased
c. The parrotfish population increased more quickly and reached a higher total
population than the barracuda population
d. The barracuda population increased more quickly and reached a higher total
population than the barracuda population
e. Both a) and c)
f . Both b) and d)
_ _ 2) Which of the following is true for the barracuda and parrotfish populations between
times 4 and 6?
a. The parrotfish population decreased
b. The parrotfish population increased
c. The barracuda population increased , then decreased
d. The barracuda population decreased, then increased
e. Both a) and c)
f. Both b) and d)
17. Explain the following things about the barracuda and parrotfish populations shown in the
previous graph:
a. What causes the barracuda population to rise and fall?

b. What causes the parrotfish population to rise and fall?
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18. W hat might be a limiting factor for the sea stars in the area? Why would this be a limiting
factor?

19. How would the limiting factor you described in the previous question prevent sea stars from
becoming overpopulated in the ecosystem?

20. Based on the description of the ecosystem, give an example of each of the following terms and
I .
h1v 1
"t .Is an examp Ie of ·tI :
exoainw
Term or
Example
Explanation of why this is an example of the term or
Concept
concept
Herbivores

Carnivores

Predator/Prey
Relationship

Mutual ism

Coevolution

21 . Describe at least 3 components of the cora l's niche in this ecosystem.
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Name: - - - - - - - - - - - - - - - - - - Date: -

- - - Block:

Ecology Post-Test
Answer each of the following questions to the best of your ability. Your scores will counted toward
your grade for the course, and will also be compared to the Ecology Pre-Test that you took before
beginning the Marine Ecology Unit.

Ecosystem 1: Egyptian Tortoise: Use the following description of the Egyptian Tortoise and its
ecosystem to answer the questions below.
The Egyptian Tortoise used to be found in Egypt, but now only lives in a few small areas in the deserts of
Libya and Tunisia. In the wild, the tortoises are typically surrounded by compact sand, gravel and rocks,
and small shrubs. They have very domed, sandy-colored shells that reflect light and release heat. The
tortoises have claws that are used to dig to find shelter and food, including the roots of nearby plants.
They also use their claws to dig a deep hole in which to lay their eggs. The tortoises are very efficient at
using water and can recycle water from their bladders to reuse. The tortoises urinate when they are
afraid or feel threatened. When they do, the urine consists of very thick mucus that is unpleasant in
taste. Egyptian tortoises are often infected with Cryptosporidium, a type of protozoan (microscopic
organism) that lives inside of them and feeds off of them. The overall population of the tortoise is very
small due to many factors, including habitat loss to humans who have moved into areas where they live
and local hunting for use in folk medicines.

1. Which of the following would be abiotic factors in the tortoises' habitat?
e. Trees, roots, and other desert organisms
f. Sand , rocks, and sunlight
g. Roots, sand, and sunlight
h. All of the above
_ _

2.Which of the following would be biotic factors in the tortoises' habitat?
e . Trees, roots, and other desert organisms
f. Sand, rocks, and sunlight
g. Roots, sand, and sunlight
h. All of the above

_ _ 3. In the tortoises' ecosystem, the shrubs would be considered:
d. Producers
e. Consumers
f. Decomposers
_ _ 4. Based on its eating habits, the Egyptian Tortoise is a:
f. Herbivore
c. Carnivore
g . Omnivore
d. Scavenger
5. The relationship between protozoan and the tortoises is an example of:
f. Commensalism
g. Mutualism
h. Parasitism
i. Coevolution
j. Predator and prey
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_ _ 6. Which of the following would not be included in the tortoises' niche?
i. The tortoises' habitat
j. What the tortoise eats (its food)
k. What eats the tortoise (its predators)
h. The temperature of the sand and air around it
i. None of the above (they all are a part of the tortoises' niche)
j. All of the above (none of them are a part of the tortoises' niche)
_ _ 7. Which of the following could be a limiting factor in the tortoises' ecosystem?
I. The amount of food and water available
m. The amount of space available to dig a hole in which to lay eggs
n. The number of people in the area who make folk medicines
o. All of the above
p. None of the above
8. Describe an adaptation that the tortoise has made to its environment and how that adaptation
would help the tortoise.

9. Describe an adaptation that the tortoise has that protects it from predators and how that
adaptation protects it.

Ecosystem 2: Coral Reef: Use the following description of a coral reef ecosystem to answer the
questions below.
This coral reef ecosystem includes several types of hard and soft corals, which grow on top of hard
rocks. Each coral is composed of coral polyps with microalgae (zooxanthallae) living just under their
skin. Phytoplankton in the area are eaten by zooplankton. The corals eat zooplankton in the area, while
groups of parrotfish and sea stars eat the corals. Barracudas eat other fish, while lobsters eat animals
that have died. Those animals are further broken down by bacteria in the water.

10. List three abiotic factors in this ecosystem.

11 . List three biotic factors in this ecosystem.
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12. Draw a food chain using all of the organisms described. Then, label each as a producer,
consumer, or decomposer.

13. Why is it more accurate to talk about the flow of energy in an ecosystem based on food web,
rather than a food chain?

14. Draw an energy pyramid to represent the amount of energy at different levels of the food web
you just drew.

15. Why does the number of organisms decrease as you move toward the top of an energy
pyramid? (I.e. How is this related to the amount of energy at each level?)
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16. The following graph shows the changes in the population of barracudas and parrotfish over
time. Examine the graph below and answer the questions that follow.

Barracuda and Parrotfish Populations
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_ _ 1) W hich of the following is true for the barracuda and parrotfish populations between
times 2 and 3?
g. The barracuda and parrotfish populations both increased
h. The barracuda and parrotfish populations both decreased
i. The parrotfish population increased more quickly and reached a higher total
population than the barracuda population
j. The barracuda population increased more quickly and reached a higher total
population than the barracuda population
k. Both a) and c)
I. Both b) and d)
_ _ 2) Which of the following is true for the barracuda and parrotfish populations between
times 4 and 6?
g. The parrotfish population decreased
h. The parrotfish population increased
i. The barracuda population increased , then decreased
j . The barracuda population decreased, then increased
k. Both a) and c)
I. Both b) and d)
17. Explain the following things about the barracuda and parrotfish populations shown in the
previous graph:
c. What causes the barracuda population to rise and fall?

d . What causes the parrotfish population to rise and fall?
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18. What might be a limiting factor for the sea stars in the area? Why wou ld this be a limiting
factor?

19. How wou ld the limiting factor you described in the previous question prevent sea stars from
becoming overpopulated in the ecosystem?

20. Based on the description of the ecosystem, give an example of each of the following terms and
. w hw 1
·t Is
. an examp Ie of ·tI :
exo Iam
Term or
Example
Explanation of why this is an example of the term or
Concept
concept
Herbivores

Carnivores

Predator/Prey
Relationship

Mutualism

Coevolution

21. Describe at least 3 components of the cora l's niche in this ecosystem.

Student Name: _ _ __ _ __ _ _ __ _ _ __
Ecology Pre-Test Analysis Rubric

Assess how well students met each of the objectives listed below, using the following scale:
Score

Level of Understanding

Characteristics That Illustrate This Level of Understanding

5

Excellent understanding of objective

Answer is totally complete and accurate

4

Very good understanding of objective

Answer is mostly complete and/or accurate, with the exception of a couple key points

3

Good understanding of objective

2

Minimal understanding of objective

A nswer is fairly complete and/or accurate; however, several key points are missing or
inaccurate
Answer is very incomplete (i.e. missing most key points) and/or inaccurate

1

No understanding of objective

0

No answer attempted

Answer is given, but it is totally incomplete (i.e. missing all key points) and/or
inaccurate
No answer attempted

Test Questions
That Assess
These Objectives
20

1, 2, 10, 11
1, 2, 10, 11
8, 9
3, 12
4 , 20
6 , 21
12, 13
5 20
7, 18, 19
14, 15
16, 17
5, 20
5, 20

5

4

Score
3
2

1

0
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PRE-TEST EVALUATION
Obje ctives
By the end of the Marine Ecology Course, 7'hgrade students at Cairo American
Colleae will.. .
2) Describe the relationship between coral polyps and microalgae in a coral reef
...when aiven an examole of an ecosystem ...
6) Describe at least five components that the ecosystem is composed of, including
at least one biotic and one abiotic factor
7) Distinguish between abiotic and biotic factors in a habitat
8) Identify two examples of adaptations that help organisms to survive
9) Distinauish between decomposers, producers, and consumers
10) Distinguish between herbivores, omnivores carnivores, and scavengers
11) Identify at least three components of an oraanisms' niche
12) Interpret the meanino of a related food chain or web
13) Identify at least one example of a predator/prey relationship
14) ldentifv at least one limitino factor
15) Interpret the meaning of a related energy ovramid
16) Interpret the meaning of a related predator/prev POPUiation cvcle chart
17) Distinguish between three types of symbiotic relationships : mutualism,
parasitism, and commensalism
18) Identify at least one example of co-evolution

Student Name: _ _ _ _ _ _ _ _ _ _ _ _ __ _

Ecology Post-Test Analysis Rubric
Assess how well students met each of the objectives listed below, using the following scale:

Score
5

Level of Understanding
Excellent understanding of objective

A nswer is totally complete and accurate

4

Very good understanding of objective

Answer is mostly complete and/or accurate, with the exception of a couple key points

3

Good understanding of objective

2

Minimal understanding of objective

A nswer is fairly complete and/or accurate; however, several key points are missing or
inaccurate
Answer is very incomplete (i.e. missing most key points) and/or inaccurate

1

No understanding of objective

0

No answer attempted

Characteristics That Illustrate This Level of Understanding

Answer is given, but it is totally incomplete (i. e. missing all key points) and/or
inaccurate
No answer attempted

Test Questions
That Assess
These Objectives
20
1, 2, 10, 11
1, 2, 10, 11
8, 9
3, 12
4, 20
6 21
12, 13
5, 20
7, 18, 19
14, 15
16, 17
5, 20
5, 20

5

4

Score
3
2

1

0
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POST-TEST EVALUATION
Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will. . .
3) Describe t he relationship between coral POIYPS and microalgae in a coral reef
...when given an example of an ecosystem . ..
6) Describe at least five components that the ecosystem is composed of, including
at least one biotic and one abiotic factor
7) Distinguish between abiotic and biotic factors in a habitat
8) Identify two examples of adaptations that help oraanisms to survive
9) Distinguish between decomposers, producers, and consumers
10) Distinauish between herbivores, omnivores, carnivores, and scavenaers
11 ) Identify at least three co mponents of an organisms' niche
12) Interpret the meanina of a related food chain or web
13) Identify at least one example of a predator/prey relationship
14) Identify at least one limiting factor
15) Interpret the meanina of a related eneray pyramid
16) Interpret the meaning of a related predator/prey population cycle chart
17) Distinguish between three types of symbiotic relationships: mutualism,
parasitism and commensalism
18) Identify at least one example of co-evolution
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Marine Ecology Pre- and Post-Test Feedback

Feedback Procedures
The Marine Ecology Post-Test was administered to all 7th grade students
as a part of their regular science coursework following their participation in the
Marine Ecology Course in the fall of 2008. Though not part of a formal pilot for
the development of this series of assessments, the notes about student results
that the researcher recorded at the time were used to revise the post-test and
create a pre-test for the course.

Summary of Results & Changes Made to Pre- and Post-Tests
In reviewing the questions given on the original Post-Test, the researcher
found that the test directly or indirectly assessed at least one example of
students’ understanding of Marine Ecology Course Cognitive Objectives #1 and 6
- 18. However, it did not necessarily relate all of these concepts to specific
examples of ecosystems, as described in the objectives. It also did not assess
students’ understanding of these concepts multiple times, nor before and after
participating in the course. Finally, the method of grading was based on a point
system, but the system was not directly linked to a scale that clearly indicated the
students’ level of understanding of each objective.
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Having a grading system that clearly relates the score given to student
understanding of each objective is important for two reasons. First, it more
clearly indicates how well the Marine Ecology Course is meeting each of its
desired outcomes, which in this case includes at least a 20% increase in
students’ overall knowledge and comprehension of these general ecology
concepts before and after participation in the course. Second, it more clearly
aligns with a standards-based grading approach, which CAC will be transitioning
to over the next two to three years. Since the Marine Ecology Course will
continue for at least that duration, having a standards-based assessment method
will make the tests more easily used for the long-term.
Based on this assessment of the Post-Test, the researcher first wanted to
ensure that the evaluation better matched the spirit of the objectives: that
students would apply these ecology concepts to an example ecosystem.
Therefore, she modified an example of an Egyptian Tortoise ecosystem from the
original Post-Test and an example of a coral reef ecosystem from a previously
used quiz to be used as the two example ecosystems on the Post-Test. The
researcher then reworded or created test questions as needed that were related
to the two example ecosystems. In doing so, she also made sure that she was
including at least two questions that related to each objective. This will provide
multiple opportunities to assess’ students’ understanding of each objective,
hopefully increasing the accuracy of the assessment.

115

The researcher also created a standards-based assessment rubric to be
used when evaluating the test. Finally, she created a copy of the test with
slightly modified directions that is to be used as a Pre-Test before students have
participated in the course. Comparing student scores on the Pre- and Post-Test
will allow educators to assess whether the course has met the outcome of
increasing students’ knowledge and comprehension of general ecology concepts
by at least 20%.

Appendix D
Pre- and Post-Course Student Surveys

Survey Introduction
Purpose:
The purpose of these pre- and post-course surveys is to answer the following
questions related to the 7th grade Marine Ecology Course at Cairo American
College:


How did participation in the Marine Ecology Course alter students’…
1. …appreciation for the complexity and importance of coral reef
ecosystems?
2. …appreciation for the complexity and importance of issues related
to coral reefs?
3. …desire to participate in the protection and/or enhancement of
coral reef ecosystems?
4. …perception of whether or not they have the attitudes, skills, and
experience necessary for them to participate in the protection
and/or enhancement of marine ecosystems?
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How many students volunteered to participate in at least one action that
protects and/or enhances coral reef ecosystems during or within one
month following the course?



How many students advocated for at least one other person to perform at
least one action that protects and/or enhances coral reef ecosystems
during or within one month following the course?

These questions are related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo
American College will…
1) Identify at least five ways that they can investigate an environmental issue
from ecological, social, technological, and economic perspectives
22) Explain the viewpoint of at least one stakeholder in an issue that affects coral
reefs from ecological, social, technological, and economic perspectives
23) Debate potential actions that could be taken to address an issue that affects
coral reefs
24) Form a conclusion about which action would be the most effective way to
address an issue that affects coral reefs
25) Defend why a particular action should be taken to address an issue that
affects coral reefs
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Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Increase their appreciation for the complexity and importance of coral reef
ecosystems
2) Increase their appreciation for the complexity and importance of
environmental issues related to coral reef ecosystems
3) Increase their desire to participate in the protection and/or enhancement of
coral reef ecosystems
4) Volunteer to participate in at least one action that protects and/or enhances
coral reef ecosystems
Within one year after participating in the Marine Ecology Course, the majority
of former 7th grade students at Cairo American College will have…
5) Performed at least one action that protects and/or enhances coral reef
ecosystems
6) Advocated for at least one other person to perform at least one action that
protects and/or enhances coral reef ecosystems

Protocol:
1. Each survey will be administered in a classroom on the Cairo American
College (CAC) campus during students’ regularly scheduled science
class.
2. Survey administrator will be a teacher, school administrator, or other
individual who works for CAC.
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3. Each survey will be administered to at least two classes of 7th grade
students, each consisting of approximately 15-20 students.
4. The pre-course survey will be administered before students have
participated in the Marine Ecology Course (MEC).
5. The post-course survey will be administered after students have
participated in the MEC.
6. Either before or after students receive a paper copy of the survey, but
before students begin filling out their survey responses, the survey
administer should read the “Introduction and Directions” section aloud to
the students. They should then ask if students have any clarifying
questions before the students begin.

Readability:
Cover Letter:


Reading Ease Score: 41.5; Flesch-Kincaid Grade Level: 11.8

Pre-Course and Post-Course Surveys:


Reading Ease Score: 53.9; Flesch-Kincaid Grade Level: 9.8
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Marine Ecology Course
Survey Cover Letter & Parent Permission Form
Cairo American College

1 Midan Degla, Maadi, PO Box 39
11431 , Cairo, Egypt
November 2009

Dear parents and guardians,
Teachers and administrators at Cairo American College (CAC) are conducting evaluations to assess the
effectiveness of the 7th grade Marine Ecology Course. As part of these evaluations, your student has been
asked to take a series of two surveys. The surveys will measure the effect of the course on students'
appreciation of coral reef ecosystems and issues related to coral reefs. It will also assess how many students
have participated or feel capable of participating in activities that protect or enhance coral reef ecosystems.
The results of the surveys will be used to validate current components of the Marine Ecology Course and
strengthen the course for future participants.
Students will be asked to complete the surveys during two regularly scheduled class periods, once before
participating in the Marine Ecology Course and once after participating. Each survey should take no more than
thirty minutes to complete. Students will not be required to answer any questions they do not wish to respond
to, and their answers will in no way affect their scores in any course at CAC. We will not release personal
information about the students or identify students with their survey responses. All responses will be
confidential.
Your student's participation is voluntary, but would be greatly appreciated to help us evaluate and enhance the
Marine Ecology Course. Please indicate your approval or disapproval of your student's participation using the
form below. Please feel free to contact Carissa Melk at the contact information listed below with any
questions, comments, or concerns.
Thank you in advance for your support.
Regards,
Carissa Melk
6th & 7 th Grade Science
Cairo American College
Phone: 2519-4532
Email: camelk@cacegypt.org
--------------------------- cut here and return portion below ----------------------- - Yes, my student has permission to participate in the Marine Ecology Course survey.
_ _ No, my student does not have permission to participate in the Marine Ecology Course survey.
Student Name (print): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Parent Signature (sign): _ _ _ _ _ __ _ _ _ _ _ _ _ __ __

Date: _ _ _ _ _ __
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Name: _ _ _ _ _ _ _ _ _ _ _ _ _ __

Date: _ _ _ Gender:

Cairo American College Marine Ecology Course
Pre-Course Survey
Introduction and Directions
Thank you for participating in the following survey. Your answers to this survey will compared with answers to
a similar survey that you will complete after participating in the Marine Ecology Course. Your answers to both
surveys will be used to measure the effect of the Marine Ecology Course on your appreciation of coral reef
ecosystems and issues related to coral reefs. They will also be used to find out how many students have
participated or feel capable of participating in activities that protect or enhance coral reef ecosystems. The
results of the surveys will be used to see how effective the course already is and to make changes to it as
needed.
This survey should take no more than twenty minutes to complete and should be returned to the person who
gave it to you when you are done. We will not release personal information about you or identify you with any
of your survey responses. All responses will be confidential. You are not required to answer any questions
you do not wish to respond to. However, please answer as many questions as possible, as this will help us to
have more accurate results to analyze. Your answers will in no way affect your scores in any course at CAC.
Please follow the directions for each section below to complete the survey. Thank you again for your
participation!

1) In the last year, how often did you do the activities listed below? For each activity, place an_!_
on the appropriate box to show your response.
Activity

Snorkeled or dove in coral reefs
Took classes or other programs where you learned about
coral reefs
Participated in an activity that helped to protect a coral reefs
or make them healthier
Told someone else about how they could help protect coral
reefs or make them healthier

0
times

1-2
times

3-5
times

6 or
more
times

Don't
know
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2) In the chart below, circle the number that best matches how much you agree or disagree with the
following statements:

Statement
Coral reefs are complex systems where
living and nonliving things are
dependent on one another.
Coral reefs are important to humans.
Coral reefs are important to the living
organisms that live in or near them.
Coral reefs are important to the nonliving things such as sand, water, and
minerals.
Environmental issues related to coral
reefs (such as overfishing, boat
anchoring, and shoreline development)
are complex, with many parts
dependent on one another.
Environmental issues related to coral
reefs are important to find a solution to
for the sake of humans.
Environmental issues related to coral
reefs are important to find a solution to
for the sake of coral reef ecosystems.
I want to participate in activities that
help to protect coral reefs or make them
healthier (such as beach cleanups,
educating others about snorkeling
around coral reefs, participating in coral
reef monitoring programs, etc.).
I have the skills I need to participate in
activities that protect coral reefs or
make them healthier
I have the experience I need to
participate in activities that protect coral
reefs or make them healthier
In the future, I am likely to participate in
activities that protect coral reefs or
make them healthier

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Don't
Know

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Comments or Questions A fter completing the survey, do you have any additional comments or questions
that you would like to share? If so, please write them in the space below:

Thank you for completing this survey! Please return it to the person who gave it to you now that you are done.
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Name: _ _ _ _ _ _ _ _ _ _ _ _ _ __

Date: - - -

Cairo American College Marine Ecology Course
Post-Course Survey
Introduction and Directions

Thank you for participating in the following survey. Your answers to this survey will compared with answers to
a similar survey that you took before participating in the Marine Ecology Course. Your answers to both
surveys will be used to measure the effect of the Marine Ecology course on your appreciation of coral reef
ecosystems and issues related to coral reefs. They will also be used to find out how many students have
participated or feel capable of participating in activities that protect or enhance coral reef ecosystems. The
results of the surveys will be used to see how effective the course already is and to make changes to it as
needed.
This survey should take no more than twenty minutes to complete and should be returned to the person who
gave it to you when you are done. We will not release personal information about you or identify you with any
of your survey responses. All responses will be confidential. You are not required to answer any questions
you do not wish to respond to. However, please answer as many questions as possible, as this will help us to
have more accurate results to analyze. Your answers will in no way affect your scores in any course at CAC.
Please follow the directions for each section below to complete the survey. Thank you again for your
participation!

Survey
1) In the last year, how often did you do the activities listed below? For each activity, place an .L.
on the appropriate box to show your response. You may count activities that you participated in during
the Marine Ecology Course in your responses.
Activity

Participated in an activity that helped to protect a coral reefs
or make them healthier
Told someone else about how they could help protect coral
reefs or make them healthier

0
times

1-2
times

3-5
times

6 or
more
times

Don't
know
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2) In the chart below, circle the number that best matches how much you agree or disagree with the
following statements:
Statement

Coral reefs are complex systems where
living and nonliving things are
dependent on one another.
Coral reefs are important to humans.
Coral reefs are important to the living
organisms that live in or near them.
Coral reefs are important to the nonliving things such as sand, water, and
minerals.
Environmental issues related to coral
reefs (such as overfishing, boat
anchoring, and shoreline development)
are complex, with many parts
dependent on one another.
Environmental issues related to coral
reefs are important to find a solution to
for the sake of humans.
Environmental issues related to coral
reefs are important to find a solution to
for the sake of coral reef ecosystems.
I want to participate in activities that
help to protect coral reefs or make them
healthier (such as beach cleanups,
educating others about snorkeling
around coral reefs, participating in coral
reef monitoring programs, etc.).
I have the skills I need to participate in
activities that protect coral reefs or
make them healthier
I have the experience I need to
participate in activities that protect coral
reefs or make them healthier
In the future, I am likely to participate in
activities that protect coral reefs or
make them healthier

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Don't
Know

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Comments or Questions After completing the survey, do you have any additional comments or questions
that you would like to share? If so, please write them in the space below.

Thank you for completing this survey! Please return it to the person who gave it to you now that you are done.
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Pre- and Post-Course Survey Feedback

Pilot Test Procedures
To pilot test the Marine Ecology Course Survey, the survey was
administered to a group of twelve 7th grade students at Cairo American College
(CAC). The students were chosen to be as representative as possible of the mix
of genders, ethnicities, and English as a Second Language (ESL) learners that
are present in a typical class of students at CAC. The group of students had the
following characteristics: five males, seven females; one intermediate ESL
student, two advanced ESL students, nine students not in ESL program; six
students of Caucasian ethnicity, two Middle Eastern, one Indian, one Asian, one
Latin American, and one student of mixed ethnicity.
The students were asked to take the survey on a voluntary basis, with the
explanation that the results of the survey and their related feedback would only
be used to revise the survey itself, rather than to evaluate their response to the
Marine Ecology Course. All of the students willingly complied with the request.
Students took the survey first, and then were asked to give feedback on any sets
of directions, questions, or individual terms that they found difficult to understand.
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Summary of Results & Changes Made to Survey
Based on the pilot group’s survey responses and oral feedback, a few
changes were made to the survey. First, through the researcher’s observations,
she noticed that students skipped over the introductions and directions and
began answering the survey questions immediately upon receiving the paper.
Since the survey introduction and directions are important to understanding the
purpose of the survey, she revised the “Protocol” section of the survey. In her
revisions, the researcher added that the survey administrator should read the
“Introduction and Directions” section of the survey aloud to students before they
are allowed to begin the survey. This could be done either before or after
students receive the paper copy of the survey, but should be done before
students begin filling in their responses.
In the first question of the survey, students are asked how often they
participated in particular marine ecology related activities. This proved to be
confusing to at least four of the students, who wondered whether or not the time
frame listed (“in the last year”) included the Marine Ecology Course. These
students included both males and females of a variety of ethnicities, and one
ESL student. Therefore, the difficulty with the question does not seem to stem
from any of these factors. Part of the purpose of the question is to assess
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whether or not students have prior experience with marine ecology related
activities and programs before participating in the Marine Ecology Course, so the
question is appropriate for the pre-course survey. However, the researcher
realized that there is not a good purpose to including the following two choices in
the post-course survey: “Snorkeled or dove in coral reefs,” and “Took classes or
other programs where you learned about coral reefs.” It would be appropriate to
assume that all students who participated in the Marine Ecology Course will have
participated in these activities six or more times, as they are a mandatory part of
the course. Therefore, the researcher removed these two choices from the postcourse survey.
The researcher left in the remaining choices for the first question in the
post-course survey, however, as students may have the option of whether or not
to participate in them and their responses would be useful in evaluating the
course. To make the response options clearer, she added the phrase, “You may
count activities that you participated in during the Marine Ecology Course in your
responses.”
In the second question of the survey, various students either verbally
responded that they had difficulties with specific statements listed, or responded
by choosing the “Don’t Know” option. The students who responded in those two
ways were of a variety of gender, ethnic, and ESL backgrounds. This lead the
researcher to believe that their difficulties with the statements were not based
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solely on these factors. Alternatively, their difficulties may have been due to the
wording of the question, the vocabulary used, a lack of background knowledge
about the topic of the statements, a lack of effort on the student’s part, or a
combination of these factors. While the researcher did not want to purposely
change students’ background knowledge and could not change the amount of
effort they put into thinking through their responses, she did examine the wording
and terminology of the statements and alter them as needed. The purpose of
the survey is not to assess students’ knowledge of the topics related to the
survey questions. Therefore, altering the wording or adding examples to clarify
questions did not take away from the viability of the survey.
Two students responded verbally that they had difficulties with the
statement that read, “Coral reefs are important to the non-living things that are
close to them,” while three students chose “Don’t Know” as their survey
response. The students who responded verbally specified that their difficulty
with this question was that it was hard to know what was meant by the term “nonliving things.” Therefore, the researcher added an example to the survey, so
students would have a better idea of what this was referring to.
The same two students also responded verbally also expressed difficulties
with the statement that read, “I want to participate in activities that help to protect
coral reefs or make them healthier.” In this case, the difficulty was with knowing
what the phrase “activities that help protect coral reefs or make them healthier,”
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meant. Difficulty with this phrase may also have been what caused students to
respond “Don’t Know” to the phrases, “I have the skills I need to participate in
activities that protect coral reefs or make them healthier,” and “In the future, I am
likely to participate in activities that protect coral reefs or make them healthier.”
Therefore, the researcher added several examples to the first of these
statements, with the goal of clarifying not only the first question, but those that
contain the same phrase as well.
Three other statements that students answered “Don’t Know” in response
to included the phrase “environmental issues.” These statements included the
following: “Environmental issues related to coral reefs are complex (complicated,
intricate, or dependent on one another)”; “Environmental issues related to coral
reefs are important to resolve (find a solution to) for the sake of humans.”; and
“Environmental issues related to coral reefs are important to resolve (find a
solution to) for the sake of coral reef ecosystems.” To eliminate any confusion
about this phrase, the researcher also added several examples to the first of
these statements, with the goal of clarifying all three. She also eliminated the
word, “resolve,” as the phrase “find a solution to” seemed to describe the
question more clearly and having both phrases was redundant.
There were two additional statements that students responded “Don’t
Know” to, including, “Coral reefs are complex (complicated, intricate, or
dependent on one another).” In this statement, the term “complex” could be

130

difficult to interpret, despite the additional similar terms given. Therefore, the
researcher made an attempt to clarify the statement by rewording it to say, “Coral
reefs are complex systems where living and nonliving things are dependent on
one another.”
Another related statement originally read, “Environmental issues related to
coral reefs are complex (complicated, intricate, or dependent on one another).”
In a similar way, the researcher attempted to clarify the term “complex” in the
statement by writing, “Environmental issues related to coral reefs (such as
overfishing, boat anchoring, and shoreline development) [this part was clarified
earlier] are complex, with many parts dependent on one another.”
The final statement that students responded “Don’t Know” to was, “Coral
reefs are important to humans.” In this statement, that the researcher couldn’t
find any terms that were difficult to interpret. Therefore, she decided not to make
any changes to the wording of this statement.
Finally, the researcher revised the formatting of the survey to allow it to fit
onto a single, back-to-back page for ease of printing and distribution to the
students. She moved the demographic information to the beginning of the
survey, as this is where students are accustomed to recording such information
and it allowed the remainder of the survey to compile more easily.

Appendix E
Ecosystem PowerPoint Project

Project Introduction
Purpose:
The purpose of this Ecosystem Project is to answer the following general
question related to the 7th grade Marine Ecology Course at Cairo American
College:


How did students’ ability to apply ecology concepts change as a result
their participation in the course?

This question is related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
2) List at least three characteristics used to identify one class of marine organisms
3) Describe at least five natural and man-made activities that threaten coral reef
ecosystems
4) Describe at least three existing or potential activities that work toward the protection
and/or enhancement of a coral reef ecosystem
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19) Illustrate a coral reef ecosystem, including the abiotic and biotic factors it is
composed of and how organisms within it survive and interact (i.e. apply ecology
concepts outlined in knowledge/comprehension section to a new marine ecosystem)
20) Use common identification and classification techniques to compare coral reef
organisms
21) Illustrate the natural and man-made activities that affect a particular coral reef
ecosystem

Protocol:
1. The Ecosystem Project will be given to students during their regular
science course at a time prior to beginning the off-campus portion of the
Marine Ecology Course. However, it should be given after students have
had an introduction to the basic ecology concepts described in Cognitive
Objectives #6-18.
2. Hand out the Ecosystem Project student handout and the Assessment
Rubric and go over the requirements and grading of the project with the
students.
3. Dive the class evenly so that there is one group of students for each
phylum listed in the “Areas of Expertise” section of the student handout.
Note that the following are the groups students should research:
Echinodermata, Porifera, Jellyfish (Cnidaria), Hard coral (Cnidaria), Soft
coral (Cnidaria), Mollusca, Aquatic arthropods (Arthropoda), 1st-level
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Consumer Vertebrate Fish (Chordate), and 2nd-level Consumer Vertebrate
Fish (Chordate). If there are more than 3-4 students in each group or
there is another reason to need one additional group, you could also add
the phylum Mammalia and have students focus on marine mammals such
as dolphins and dougong.
4. Allow students time to research their general phylum and their chosen
specific species from that phylum. If possible, provide book, magazine,
and computer resources for students to use. Set a due date for the
research to be complete.
5. On the due date, check that students have completed their research. If
they have, allow them to begin working on their presentation. If they have
not, have them complete their research beforehand. Be sure to provide
computer access to students throughout the time they have to work on
their presentations. Set a due date for the presentations to be complete.
6. Before students begin their presentations, show them the PowerPoint
Examples to analyze against the Habits of Work Characteristics in their
Assessment Rubric. While the examples are not formatted to exactly
match the requirements of the current project, they should still give
students a better idea of how their presentations will be scored. You can
also share the Phylum Annelida example with students and/or post it to a
location where they can access it to use as an example. You may want to
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preview the video links to be sure that they work (no site locations have
changed) before having students view it.
7. On or before the due date, have students give a copy of their
presentations to you for grading and to have them in central location for
their classroom presentations.
8. Have students give their presentations for the class. While their
classmates are presenting, have students fill out the chart on the last page
of their student handout. After each presentation, allow students time to
ask questions as appropriate. The student handout should be collected
along with the Assessment Rubric after all of the presentations are
complete for grading purposes.

Readability:
Student Handout:


Reading Ease Score: 57.7; Flesch-Kincaid Grade Level: 8.5
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Name:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date: _ _ _ Block:

Coral Reef Ecosystem Project
Introduction: Congratulations! Due to your hard work and extensive scientific
knowledge, you have just become an official marine biologist! © Many biologists study
single groups of organisms throughout their entire lives. In this way, they become world experts on that group
of organisms and help others to understand everything about them. For this project, you, like a marine
biologist, will become an expert on a single group of organisms. You will study why those organisms are
grouped together, answering questions like: What makes them similar to one another? And: What
distinguishes them from other groups? Are you ready to become an expert?? ©

Classification: Before you begin your project, you will need to have a group of organisms to focus on. In
order to understand what you are researching, you first need to learn how organisms are classified, or divided
into ranks by scientists. Below is the basic order of classification ranks. The groups on the top contain the
largest diversity of organisms that have very general similarities to one another, while those at the bottom have
the least diversity of organisms, but they are the most similar to one another. For example, organisms within
Kingdom Animalia have the general characteristics of animals. Organisms with the Family Canidae have the
more specific characteristics of coyotes, dogs, foxes, jackals, and wolves. And organisms within the Genus
Atelocynus are all types of short-eared dogs.
Classification Ranks:
Domain
Kingdom
Phylum/Division
Class
Order
Family
Genus
Species

Examples: On the next page are a few examples of classification, taken from the following source: Taxonomic
Rank. Wikipedia. Accessed on June 4, 2009. http://en.wikipedia.org/wiki/Taxonomic rank. Think about these
questions as you look at the classifications:
•

Why are E.coli bacteria in a different Domain than all the other examples?

•

Why are fruit flies and humans in a different Kingdom than pea plants?

•

What do you think the first letter stands for before the species name? (Example: Why is
there a "H." in front of the species name "sapiens" for humans?)
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Rank

Fruit fly

Human

Pea

Fly Agaric

E. coli

Domain

Euka01a

Euka01a

Euka01a

Euka01a

Bacteria

Kingdom

Animalia

Animalia

Plantae

Fungi

Monera

Phylum or
Division

Arthropoda

Chordata

Magnoliophyta

Basidiomycota

Proteobacteria

Subphylum or
Hexapoda
subdivision

Vertebrata

Magnoliophytina Agaricomycotina

Class

lnsecta

Mammalia

Magnoliopsida

Agaricomycetes

Subclass

Pte01gota

Theria

Magnoliidae

Agaricomicetidae

Order

Diptera

Primates

Fabales

Agaricales

Suborder

Brachicera

Haplorrhini

Fabineae

Agaricineae

Family

Drosophilidae

Hominidae

Fabaceae

Amanitaceae

Subfamily

Drosophilinae

Homininae

Faboideae

Amanitoideae

Genus

Droso12.hila

Homo

Pisum

Amanita

Escherichia

Species

D. melanog_aster H. sa12.iens

P. sativum

A. muscaria

E. coli

Gammaproteobacteria

Enterobacteriales

Enterobacteriaceae

Areas of Expertise: For your project, you will be assigned one of the following Phylums of organisms. Think
about: Since it's a Phylum, will you expect your organisms to have more general characteristics in
common, or very specific characteristics?
Echinodermata (sea stars, sea lilies, sea urchins, sea cucumbers, etc)
Porifera (sponges)
Cnidaria Uellyfish and corals ... you would be assigned a specific type)

-Jellyfish
-Corals:

Hard coral & Soft coral

Mollusca (clams, snails, muscles, squid, etc.)
Arthropoda (we will focus only on the aquatic arthropods)
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Choradate (vertebrates ... you will be assigned a specific type of vertebrate fish)

Fish- 1st level Consumers
Fish- 2nd Level Consumers
Annelida (we will not research for this project but will introduce as organisms in the reef system)

The area of expertise that you (and your partner(s) are assigned:
You will also be assigned group members to work with. Your group members are: _ _ _ _ _ _ __

Research:

(Due Date: _ _ _ _ _ ___,

Working with your group, use books, magazines, interviews, and the internet to research the general
information described below about your phylum. After completing this general information, each group
member needs to choose at least one specific example of a species within that phylum to do more indepth research about. This should also be a species that we are likely to see in the Red Sea on our trip.
Choose a species you are interested in, but ask your teacher about your choice before you begin your
research to be sure it is something we are likely to see! Remember that your ultimate goal is to become an
expert - someone who can help his or her classmates to learn about your phylum.
Here are a few websites to help you get you started, but don't limit yourself to just these sites. In fact, you
must use at least four different sources for information, including at least one book resource. As you
research, remember to cite your sources for inclusion in a bibliography at the end.
The Shape of Life. PBS. 2002. http://www.pbs.org/kcel/shapeoflife/ animals/index.html
The Ocean Realm. SeaSky. http://www.seasky.org/reeflife/sea2.htm1
Coral Reef Organisms. W illiams, C.G.
http://research.calacademy.org/research/izg/Cora1Reef0rganisms/Cora1Reefs/Cora1Reef0rganisms.ht
(photos only)

m

Questions to Answer during Research
General Questions about the Phylum as a Whole: (These can be answered as a group)
Basic Ecology: (These things should be included in the beginning of your presentation.)

1. What are the common names of at least five examples of species in your phylum?
2. What general characteristics do all of the members of this phylum have in common?
3. What biotic factors are generally parts of group's ecosystem?
4. What abiotic factors are generally parts of this group's ecosystem?
5. Is your group of organisms generally decomposers, producers, or consumers? How do you know?
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6 . Is your group of organisms generally herbivores, carnivores, omnivores, and/or scavengers? How do
you know?
Threats, Protection. and Enhancement: (These things should be included at the end of your presentation)
7. What are at least five natural or man-made activities that threaten the health of the organisms in your
phylum? Why do these things threaten them?
8. What are at least three things that humans can do to either protect or enhance the health of this phylum
of organisms? Why would these things help?

Specific Questions about Each Example Species: (These need to be answered individually by each person
in the group)

1. What is your species' common name?
2. What is its scientific name?
3. How can you identify your species? (What key characteristics would you look for?)
4. How is your species affected by the abiotic factors that surround it? (To answer this question, answer
the questions below.)
a. What abiotic things are primary limiting factors for this species? What makes them limiting factors?
b. What other abiotic factors are needed by your species to survive (even if they are not limited). Why
does your organism need them?
5. How does your species interact with other biotic organisms in its ecosystem? (To answer this question,
answer each question below.)
a. Where does your species fit on a food chain? Why does it fit there? (What does it prey on? What
preys on it?)
b. How does the population (number of organisms) of your species affect the number of predators and
prey in the area? (What happens when the number of predators of your species increases?
Decreases? Why happens when the amount of your species' prey increases? Decreases?)
c. Where does your species fit on an energy pyramid? Why does it fit there?
d. Is your species involved in any of the following types of symbiotic relationships: mutualism,
parasitism, or commensalism? Why or why not?
e. Is your species involved in an example of co-evolution? Why or why not?
6. What are at least two specific examples of adaptations that help your species to survive? How do they
help it to survive?
7. How can you summarize your species' niche in its ecosystem?
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Project:

(Due Date: - - - - - - - ~

Now that you have become an expert on your phylum and specific species within that phylum, it is time to
share your knowledge with your classmates. There are three things you need to do:
Part 1: First, create a visual presentation that includes all of the information you researched in a way that
is both educational and interesting. You may use PowerPoint, Keynote, i-Movie, or other software
that we have at school to create your presentation. You may work as a group to describe the
general information on your phylum. However, each person in your group should create their own
slide on the specific species they researched.
Part 2: Second, each person should include within their species presentation at least one activity that
actively engages the audience in the presentation and/or will be particularly interesting to
them. This activity must be no longer than 1 minute and should not involve prizes. Possible
activities to consider include: watching a short video on your species (YouTube is okay if
appropriate), listening to the noise your species makes, answering questions (including review
questions), acting out or visualizing what it would be like to be that species (for example, if your
species was an elephant, you could have people act like elephants or listen to a story about
elephants), observing an example of your species (ask your teacher about this one!) or watching you
do a short skit about your species.
Part 3: Third, each person must create a hand-drawn scientific drawing of your specific species. This
can be used during your presentation to point out the key characteristics that you would use to
identify your species and will be displayed afterwards as a way of helping your classmates to learn
the key characteristics of your species. However, you should also include other pictures of your
species in your presentation. Your drawing should include:
a) Labels of the key characteristics used to identify your species (approximate size, important
markings, shape of mouth and tail, etc.)
b) A background that includes a few of the biotic and abiotic factors that affect your organism. These
factors should be labeled as appropriate.
Part 4: Fourth, create a bibliography that describes all of the resources that you used to do your research
(remember to keep track of this!). Be sure to use the proper format, as shown in your planner.

Extension:
While on the off-campus portion of the Marine Ecology Course, look for examples of species from your phylum
and others and take pictures if you can. Make it your goal to find an organism of your species, and ask your
Snorkeling Leader for help if needed. How cool would it be to see a live example of the species you just
researched? ©

Evaluation:
Take a look at the Ecosystem Project Assessment Rubric to see how you will be evaluated on this project.
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Presentation Record: During each of your classmates' presentations, record the following information about
their phylum. You should also record this information for your own phylum.
Phylum
Echinodermata

Porifera

Jellyfish (Cnidaria)

Hard coral
(Cnidaria)

Soft coral
(Cnidaria)

Mollusca

Aquatic arthropods
(Arthropoda)

1s t-Level Consumer
Fish (Chordate)

2"0 -Level
Consumer Fish
(Chordate)

Other (use only if
needed)

Key Characteristics of Organisms
in this Phylum

Comments or Questions about this
Phylum
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Ecosystem Project Power Point Example

142

143

Ecosystem Project PowerPoint Sample Slides for Student Analysis
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Student Name: _ _ __ _ _ _ _ __ __ _ __

Phylum Researched: _ _ _ _ _ _ _ _ _ _ _ _ _ __

Ecosystem Project Analysis Rubric
Assess how well students met each of the objectives listed below, using the following scale:

Score

Level of Understanding

Characteristics That Illustrate This Level of Understanding

5

Excellent understanding of objective

Answer is totally complete and accurate.

4

Very good understanding of objective

Answer is mostly complete and/or accurate, with the exception of a couple key points.

3

Good understanding of objective

2

Minimal understanding of objective

Answer is fairly complete and/or accurate; however, several key points are missing or
inaccurate
Answer is very incomplete (i.e. missing most key points) and/or inaccurate

1

No understanding of objective

0

No answer attempted

Answer is given, but it is totally incomplete (i.e. missing all key points) and/or
inaccurate
No answer attempted

Project Sections
That Assess
These Objectives*
Phylum Questions
Species Questions
Species Questions

5

4

Score
3
2

1

0

Phylum Questions
Phylum Questions
Phylum Questions
Species Questions

---------

-- -

---

-- -- ---

---

---

---

---

---

---
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PART 1: PRESENTATION - ECOLOGY CONTENT
Cognitive ObJectives
By the end of the Marine Ecology Course, 7 1 grade students at Cairo American
Colleae will. . .
20) (General) Use common identification and classification techniques to compare
coral reef oraanisms
5) (Specific) List at least three characteristics used to identify one species of marine
oraanism
21) (General) Illustrate the natural and man-made activities that affect a particular
coral reef ecosystem
6) (Specific) Describe at least five natural and man-made activities that threaten coral
reef ecosvstems
7) (Specific) Describe at least three existing or potential activities that work toward the
protection and/or enhancement of a coral reef ecosystem
19) (General) Illustrate a coral reef ecosystem, including the abiotic and biotic
factors it is composed of and how organisms within it survive and interact (i.e.
apply ecology concepts outlined in knowledge/comprehension section to a
new marine ecosvsteml
(Specific} Description of phylum's or species' ...
al Biotic and abiotic factors in ecosvstem
b) Decomoosers, oroducers and/or consumers
c} Herbivores, carnivores. omnivores, and/or scavenQers

d) Limiting factors
e) Food chain or web
f) Predator and Prey relationships/population cycles
g) Enerav pyramid
h) Symbiotic relationships: mutualism, parasitism, or commensalism
i) Co-evolution relationship
i) Adaptations
k) Niche

---------

-------

---

• Note: "Phylum Questions" refers to the portion of the presentation where the questions about the general phylum are answered by the entire
group. This is a group grade. "Species Questions" refers to the portion of the presentation where the questions about the specific example
species are answered by each group member. This is an individual grade.
PART 2: PRESENTATION - ACTIVITY
Activity Objectives
grade students at CAC will...
During the Ecosystem Project,

ih

•

PART 3: SCIENTIFIC DRAWING
Drawing Objectives
During the Ecosystem Project, 7th grade students at CAC will. ..

•

Include a hand-drawn scientific drawing of your specific species that has labels
for the key characteristics used to identify the species and a background that
includes a few of the biotic and abiotic factors that affect your organism. These
factors should be labeled as appropriate.

PART 4 : BIBLIOGRAPHY
Bibliography Objectives
th
During the Ecosystem Project, 7 grade students at CAC will...

•

Include a bibliography that describes all of the resources that you used to do
your research, cited as completely as possible following the format in your
student planner

5

4

3

Score
2

1

0

5

4

Score
2
3

1

0

5

4

Score
3
2

1

0

Species Questions
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Include at least one activity that actively engages the audience in the
presentation and/or will be particularly interesting to them. This activity must be
no lonaer than 1 minute and should not involve prizes.

Project Sections
That Assess
These Objectives

Project Sections
That Assess
These Obiectives

Species Questions

Project Sections
That Assess
These Objectives

Species Questions

OVERALL HABITS OF WORK
Habits of Work Objectives
Duri ng the Ecosyste m Project, 7 th grade students at CAC will have a presentation
that ...

Is completed and turned in on time

•

Is well-organized and easy to understand, follow, and learn from

•

Has been completely edited for grammar and spelling

•

Includes an appropriate amount of visual aids that help the audience to clearly
understand the main points beino made
Is presented in a way that uses good presentation skills, including a loud, clear
voice, eye contact with the audience, and smooth transitions between different
parts of the presentation
Shows that all group members worked together effectively, including sharing the
work of the Phvlum research and the overall oresentation
Overall, shows creativity and/or originality in a way that enhances the
presentation

•
•
•

During student presentations, 7tn grade students at CAC have a presentation
record that...

•

Is completed neatly, accurately, and completely. This includes notes about key
characteristics of each phylum and related questions or comments

Comme nts:

Final Score: Content= _ _

/ 100 pts

Habits of Work = _ _ / 40 pts

5

Score
3
2

1

0

--- --- ---

---

---

4

Phylum Questions
Species Questions
Phylum Questions
Soecies Questions
Phylum Questions
Species Questions
Phylum Questions
Species Questions
Phylum Questions
Species Questions
Phylum Questions
Species Questions
Phylum Questions
Species Questions

--Presentation
Record

---
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•

Project Sect ions
That Assess
These Oblectives
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Ecosystem PowerPoint Project Feedback

Feedback Procedures
A version of the Marine Ecology Ecosystem Project was used with all 7 th
grade students as a part of the Marine Ecology Course in the fall of 2008.
Though not part of a formal pilot for the development of this series of
assessments, the informal observations that the researcher made at the time
were used to revise the project.

Summary of Results & Changes Made to Ecosystem Project
Based on her observations, the researcher made several changes to the
Ecosystem Project. She began by adding information on classification to the
assignment introduction for students. The researcher had found previously that
students did not have a good context for how large or small the phylum they were
assigned for their “Area of Expertise” was. Her goal was therefore to introduce
students to the general concepts behind classifying organisms so they would
have a sense of where phylums and species fit within the overall system.
The researcher then modified the directions for student research in a
couple ways. First, she added a few different websites, as the previous site is
now inaccessible. These websites may need to be changed in the future as well
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and should be verified by the teacher before beginning the project. Second, she
revised the content of the student research to more clearly match with the
Cognitive Objectives identified for this project. Not all of the questions listed
directly match with the objectives, however, as the researcher still included the
non-matching questions so that the new project was closely aligned with the
previous one. For the same reason, she kept Parts 2 – 4 of the presentation
requirements.
Next, the researcher modified an example PowerPoint on Phylum
Annelida so that it could more easily be used as an example of how students can
meet the presentation requirements. She also created a compilation of previous
student slides that future students can analyze in order to get a better sense of
what makes a visual presentation better, as well as how they will be scored for
their own presentations. PowerPoint versions of these documents are available
from the researcher.
The Presentation Record was added to the project as the researcher also
found that students needed an activity to keep them actively engaged during
classmates’ presentations. Following the presentations, it can be used to help
students compare the main features of the phylums presented. It can also be
used as a part of students’ habits of work grade for the project.
Several changes were made to the Assessment Rubric. For example, the
researcher modified the rubric to more closely align with the Cognitive
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Objectives. A close alignment with the objectives will more clearly indicate how
well the Marine Ecology Course is meeting each of its desired outcomes. In this
case, that includes that at least 75% of students can accurately apply ecology
concepts to a marine ecosystem during a class project and in the marine
ecosystem. Educators can use their discretion in determining which rating on the
assessment scale can be used to measure each outcome and then efficiently
determine the percentage of students who have achieved that rating.
By creating this type of rubric, the assessment also more clearly aligns
with a standards-based grading approach, which CAC will be transitioning to over
the next two to three years. Since the Marine Ecology Course will continue for at
least that duration, having a standards-based assessment method for the
Ecosystem Project will make it more easily used for the long-term.
However, the researcher still incorporated many of the categories used in
the previous rubric, as they were relevant to Parts 2 – 4 of the presentation
requirements. She also included a category for Habits of Work, which is a typical
way of scoring this part of student projects in 7th grade at CAC. This category
also incorporated many of the categories used in the previous rubric.

Appendix F
Student Journal

Journal Introduction
Purpose:
The purpose of this student journal is to answer the following questions related to
the 7th grade Marine Ecology Course at Cairo American College:


How did students’ ability to apply ecology concepts change as a result
their participation in the course?



How many marine organisms were students able to accurately observe in
a coral reef ecosystem while participating in the course?

These questions are related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
2) List at least three characteristics used to identify one species of marine organisms
3) Describe at least five natural and man-made activities that threaten coral reef
ecosystems
4) Describe at least three existing or potential activities that work toward the protection
and/or enhancement of a coral reef ecosystem
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19) Illustrate a coral reef ecosystem, including the abiotic and biotic factors it is
composed of and how organisms within it survive and interact (i.e. apply ecology
concepts outlined in knowledge/comprehension section to a new marine ecosystem)
20) Use common identification and classification techniques to compare coral reef
organisms
21) Illustrate the natural and man-made activities that affect a particular coral reef
ecosystem

Psychomotor Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Observe at least twenty marine organisms in a coral reef ecosystem

Protocol:
1. The student journal should be shown to students prior to their participation
in the off-campus portion of the Marine Ecology Course so that the
students can become familiar with the requirements. It may be helpful to
share the journal just before or after students complete the Coral Reef
Ecosystem PowerPoint Project, as the information required to identify
each species in the Snorkeling Log and to describe the reef ecosystem in
the Snapshot of a Reef portion of the journal is also the information that
students should share in their PowerPoints.
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2. However, the actual student journals should be handed out at the
beginning of the off campus portion of the Marine Ecology Course to
minimize the risk of the journals being lost beforehand.
3. Following each snorkeling session, students should be given a minimum
of 30 minutes to fill out their journal entries, with additional time provided
as needed. Ideally, this time would immediately follow the snorkeling
session, but could be provided at a later time, as long as it is before the
next snorkeling session. During this time, marine organism identification
keys or books and colored pencils or markers should be provided for
student use.
4. At the end of the off-campus portion of the Marine Ecology Course,
student journals should be returned to an appropriate teacher or other
adult for assessment.

Readability:
Snorkeling Log:


Reading Ease Score: 62.0; Flesch-Kincaid Grade Level: 7.8

Snapshot of a Reef:


Reading Ease Score: 73.4; Flesch-Kincaid Grade Level: 7.3

Student Journal: Snorkeling Log
Directions: Record as much of the information below as possible following each snorkeling session. Keep in mind that you should be as detailed as
possible when describing each organism's identifying features and behaviors in the Species Log . For example , for identification, you could mention
the organisms' color and patterns, body shape and size, shape and location of their mouth, and the shape of their fins. For behaviors , you could
describe whether the organism was swimming , hiding, feeding, and interacting with other organ isms. As you learn more about organism
identification and behavior, you will be able to be more and more detailed -we should notice this change in your notes!
After you're finished , your notes will be used to answer the following questions:
•

How well could you apply ecology concepts to marine ecosystems?

•

How many marine organisms could you accurately observe in a coral reef ecosystem?

Snorkeling Site Information:

Date: _ _ _ _ _ _ __ _ _ __

Location : - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - -

Time entered water: _______ Time exited water: _______

Wave Conditions: _____________ _ Other notes: ______________________
Species Log :

Common
Name

Scientific
Name

Location in Reef
(Approximate depth in
meters and/or description
of reef nearby)

Identifying Features

Behavior

Other notes
(Number seen together,
interesting details, human
interactions, possible
health threats, questions)

Exam~le:
Crocodilefish

Cociella
crocodile

On sandy area of sea floor
about 5 meters in depth,
close to several types of
hard coral

- Sandy brown color
- Body flat, about 40 cm
long
- Eyes found on top of
head
- Mouth on bottom (ventral
side) of head
- Tail fin shape is rounded

Lying still, half buried in
sand, not interacting with
other fish . Looks like it is
trying to hide. No feeding
visible.

-

-

No other crocodile fish
visible nearby. Were
there others buried in
the sand that we didn't
see?
Lying next to an old tire
in water. Does the fish
use it as a shelter? How
does it affect its ability
to find food?
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Weather conditions (describe each) : Air Temperature: _ _ _ Water Temperature: ____ Cloud cover: __________
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(Continue on an extra page if needed!)

Snorkeling Site Information:

Date: _ _ _ _ _ _ _ _ _ _ __

Location : - - - - - - - - - - - - - - - - - - - - - - - - - -- - - --

Time entered water: _______ Time exited water: _ _ _ _ _ __
Weather conditions (describe each): Air Temperature: _ _ _ Water Temperature: _ _ _ Cloud cover: _ _ _ _ _ _ _ _ __
Wave Conditions: _______________ Other notes: ______________________
Species Log:
Other notes
Common
Name

Scientific
Name

Location in Reef
(Approximate depth in
meters and/or description
of reef nearby)

Identifying Features

Behavior

(Number seen together,
interesting details, human
intera_ctions, possible
health threats , questions)

155

156

(Continue on an extra page if needed!)

Extra Species Log Pages
You can use these extra pages to record species that you saw but didn't have room to describe in your other species' logs. Just be sure that you
make a note of during which snorkeling session each species was observed .
Other notes
Common
Name

Scientific
Name

Location in Reef
(Approximate depth in
meters and/or description
of reef nearby)

Identifying Features

Behavior

(Number seen together,
interesting details, human
interactions, possible
health threats, questions)
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Snapshot of a Reef
** Note: You can begin this snapshot after your first snorkeling session, but you should continue it throughout
all of your snorkeling sessions. You won't have a complete "picture" of your reef until the end of the course!
Directions: Use the space below and/or the next page to create a "snapshot" of a coral reef from the area you
have been snorkeling in . You may use either of the following tools to create your "snapshot": 1) a drawing with
labels or captions for each part of the picture; or 2) a concept map with labels or captions for each connection .
What you cannot receive credit for is just creating a list. We want you to think about and show the connections
between each part of the reef in a more creative and complex way!
No matter which tool you choose, be sure to include a description of the things listed below in your "snapshot."
Remember that, except where noted*, all of these should be things that you actually saw during your
snorkeling sessions !
-

A coral reef (of course!©)
At least 10 biotic factors
At least 5 abiotic factors
At least 5 different examples of organisms interacting with one another and/or their physical
environment
At least 5 natural or man-made things or activities that threaten this coral reef ecosystem
At least 3 activities that can help protect or enhance this coral reef ecosystem . (*These could be
activities that you have seen or done, or things that haven't happened yet, but could!)
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Student Name: _ _ _ _ _ _ _ _ _ _ _ _ _ __

Student Journal Analysis Rubric
Assess how well students met each of the objectives listed below, using the following scale:

Score

Level of Understanding

Characteristics That Illustrate This Level of Understanding

5

Excellent understanding of objective

Answer is totally complete and accurate

4

Very good understanding of objective

Answer is mostly complete and/or accurate, with the exception of a couple key points

3

Good understanding of objective

2

Minimal understanding of objective

Answer is fairly complete and/or accurate ; however, several key points are missing or
inaccurate
Answer is very incomplete (i.e. missing most key points) and/or inaccurate

1

No understanding of objective

0

No answer attempted

Answer is given , but it is totally incomplete (i. e. missing all key points) and/or
inaccurate
No answer attempted
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STUDENT JOURNAL
Cognitive Objectives
By the end of the Marine Ecology Course, 7'h grade students at Cairo American
College will ...
2) List at least three characteristics used to identify one species of marine organisms
3) Describe at least five natural and man-made activities that threaten coral reef
ecosvstems
4 ) Describe at least three existing or potential activities that work toward the protection
and/or enhancement of a cora l reef ecosystem
19) Illustrate a coral reef ecosystem , including the abiotic and biotic factors it is
composed of and how organisms within it survive and interact (i. e. apply ecology
conceots outlined in knowledqe/comorehension section to a new marine ecosystem)
20) Use common identification and classification techniques to compare coral reef
organisms
2 1) Illustrate the natural and man-made activities that affect a particular coral reef
ecosvstem
Psychomotor Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
Colleae will. ..
1) Observe at least twentv marine organisms in a coral reef ecosystem

Score
Journal Section(s)
That Assess
These Objectives
Snorkeling Log
Snapshot of a Reef
Snapshot of a Reef
Snapshot of a Reef

Snorkeling Log
Snapshot of a Reef

Snorkelinq Loq

5

4

3

2

1

0
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Student Journal Feedback

Feedback Procedures
A version of the Marine Ecology Student Journal was used with all 7 th
grade students as a part of the Marine Ecology Course in the fall of 2008.
Though not part of a formal pilot for the development of this series of
assessments, the informal observations that the researcher made at the time
were used to revise the student journals.

Summary of Results & Changes Made to Student Journal
The original version of the student journal had students describing the
following aspects of each snorkeling session: the snorkeling site itself (date,
location, time, and weather conditions); common and scientific names of each
organisms; organisms’ location in the reef; and other notes, including behavior
and the number of organisms seen. These requirements directly address
Cognitive Objective #20 and Psychomotor Objective #1. However, they only
indirectly address Cognitive Objectives #2 – 4, 19, and 21.
One of the researcher’s first realizations in revising the journal was that
these objectives could be most easily addressed if divided into two groups and
addressed by two different activities. Therefore, she created a section of the
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journal titled “Snorkeling Log” to address Cognitive Objective #20 and
Psychomotor Objective #1 and another section titled “Snapshot of a Reef” to
address Cognitive Objectives #2 – 4, 19, and 21.
In the Snorkeling Log section, the researcher used a similar format as the
original journal, but added the category of “Identifying Features,” separated
“Behaviors” into their own category, and added more examples for the “Other
Notes” category. She also listed examples of identifying features and behaviors
in the directions and included an example to the log. Each of these changes was
meant to prompt students for more specific examples of identification
characteristics and, in this way, help them to more clearly meet the objectives
described previously.
A description of the snorkeling site was included in the Snorkeling Log
portion of the journal as well. By recording this information, students describe
some of the abiotic factors that affect the coral reef ecosystem. This information
could then be used in completing the Snapshot of a Reef portion of the journal.
This portion asks students to both describe at least five abiotic factors in the
ecosystem and to describe at least five examples of organisms interacting with
one another and/or their physical environment.
The Snapshot of a Reef section of the journal includes a task that asks
students to create a “snapshot” of a reef that should include the features
described in the cognitive objectives listed previously. The researcher

164

specifically listed those features in the directions to hopefully ensure that the
activity provides evidence of whether or not the student has met those objectives.
Finally, the researcher created an assessment rubric that will hopefully
allow educators to clearly describe how well students have met each of the
objectives. As mentioned in the Pre- and Post-Test Feedback, having a grading
system that clearly relates the score given to student understanding of each
objective is important. It more clearly indicates how well the Marine Ecology
Course is meeting each of its desired outcomes, which in this case includes that:
1) At least 75% of students can accurately apply ecology concepts to a marine
ecosystem during a class project and in the marine ecosystem; and 2) If at least
75% of students have successfully identified at least 20 marine organisms, as
recorded in their snorkeling journal during the trip. Educators can use their
discretion in determining which rating on the assessment scale can be used to
measure each outcome and then efficiently determine the percentage of students
who have achieved that rating.
Furthermore, assessments such as this more clearly align with a
standards-based grading approach, which CAC will be transitioning to over the
next two to three years. Since the Marine Ecology Course will continue for at
least that duration, having a standards-based assessment method for the student
journals will make them more easily used for the long-term.

Appendix G
Environmental Issues Debate

Debate Introduction
Purpose
The purpose of this environmental issues debate is to answer the following
evaluation question related to the 7th grade Marine Ecology Course at Cairo
American College:


How did students’ appreciation for the complexity and importance of coral
reef ecosystems and issues related to coral reefs change as a result of
their participation in the Marine Ecology course?

This question is related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
5) Identify at least five ways that they can investigate an environmental issue
from ecological, social, technological, and economic perspectives
22) Explain the viewpoint of at least one stakeholder in an issue that affects coral
reefs from ecological, social, technological, and economic perspectives
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23) Debate potential actions that could be taken to address an issue that affects
coral reefs
24) Form a conclusion about which action would be the most effective way to
address an issue that affects coral reefs
25) Defend why a particular action should be taken to address an issue that
affects coral reefs

Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Increase their appreciation for the complexity and importance of coral reef
ecosystems
2) Increase their appreciation for the complexity and importance of
environmental issues related to coral reef ecosystems

Evidence to be Gathered
The following pieces of evidence will be evaluated for each student involved in
the debate:
1) A pre-debate planning sheet
2) Participation during the debate
3) A post-debate reflection
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Procedures
Pre-Debate
The following procedures should be administered to 7th grade students at Cairo
American College by their science, language arts, and/or social studies teachers
during regular classroom time.
1. Hand out the Debate Planning, Debate Information, and Debate Scoring
Rubric sheets to students, and review the requirements of the debate with
them. Encourage students to further review all of these materials on their
own at a later date or time.
2. Have students gather information about the environmental issue, including
how it affects coral reefs ecosystems and what players are involved. To aid
them in this process, work together as a class to brainstorm a list of potential
stakeholders before students begin their individual research. Students can
add to this list as they see fit, but it should give them a place to start in their
research and should encourage them to think about their prior knowledge
about the issue.
3. Assign students a particular player or group of players and have them
develop a set of arguments that reflect that stakeholder(s) viewpoint on the
resolution. Have them record their arguments, following the guideline on
their Pre-Debate Planning Sheet.
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4. Allow students to meet in groups of peers who stakeholders are on the same
opposition or proposition side of the resolution as they are. They should work
together to outline their major arguments, the opposing side’s arguments and
their rebuttals (counter arguments), as well as develop opening and closing
statements for the debate. Have them record this information on their predebate planning sheets.
5. Have students turn in their Pre-Debate Planning Sheet, Debate Scoring
Rubric, and any related documents for grading.

Debate
The following procedures should be administered to the same 7 th grade students
during or immediately following their participation in the off-campus portion of the
Marine Ecology Course.
1. Prepare at least one copy of a student roster with blank spaces or grids
next to the name of each student who will be participating in the event.
The moderator will use this form to record the number of times that each
person speaks. It can also be used when assessing student participation
at the end of the debate.
2. Return students’ Debate Planning Sheet to them just before the debate
and allow them an adequate amount of time to review the environmental
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issue and their stakeholder(s) major arguments with a group of students
who are on the same proposition or opposition side of the debate with
them. Tell them to select two students to read the opening and closing
arguments for their group.
3. Choose a student or adult to be the moderator for the debate. This person
should be able to run the debate effectively, including being fair to all
player groups and keeping track of participation using the student roster
provided.
4. Review the terms and format of the debate with the students, as outlined
on their handout, as well as the role of the moderator.
5. Review the debate rules with the students, emphasizing that they will be
removed from the debate (and therefore lose all possibility of credit for
their participation) if they do not follow the rules or are disrespectful in any
other way. Also emphasize that their debate participation grade depends
on them contributing to the discussion.
6. Hold a session in which students debate the issue from the perspective of
their stakeholder(s), following the guidelines outlined on the Debate
Information Sheet.

170

Post-Debate
The following procedures should be administered to the same 7 th grade students
immediately following their participation in the debate.
1. Immediately following the debate, hand out the Debate Notes and Final
Reflection sheet to students. Go over the requirements and encourage
the students to write notes that will help them to complete their postdebate reflection at a later time and date.
2. Collect the student roster from the moderator for help with grading
students’ debate participation.
3. Have students turn it in their Pre-Debate Planning, Debate Notes, and
Final Reflection for grading.

Readability
Debate Information Sheet:


Reading Ease Score: 53.1; Flesch-Kincaid Grade Level: 8.7

Debate Planning Sheet and Reflection:


Reading Ease Score: 63.0; Flesch-Kincaid Grade Level: 8.7

Debate Rubric:


Reading Ease Score: 40.6; Flesh-Kincaid Grade Level: 12.2
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Debate Information Sheet

Debate Terms
We will use the following terms in our debate:

Proposition= the team that supports passing the resolution
Opposition= the team that is against passing the resolution
Resolution = a specific statement of what is to be supported or refuted
Argument= a position or statement of opinion
Rebuttal = questions or statements that are meant to challenge arguments made by the
opposing team
6.) Refute = to disprove
7.) Contend= to argue a point

1.)
2.)
3.)
4.)
5.)

Debate Format
We will use the following format as we debate. The moderator will be in charge of making sure that
the format is followed , and all debaters must respectfully follow the format in order to participate.

1) Proposition Opening Statements (3-5 minutes)
- One representative from the proposition team makes a case supporting the resolution,
providing proof with three or four major arguments.
2) Opposition Opening Statements (3-5 minutes)
- One representative from the opposition team make a case opposing the resolution,
providing proof with three or four major arguments.
3) Open Debate (20-30 minutes)
- Stakeholders from either the proposition or opposition side may contribute to the debate.
They must raise their hands and be called on by the moderator before they may speak.
4) Reconvening Time (5-10 mins)
- Both teams will be allowed the time listed to meet in order to revise their closing arguments
as needed.
5) Opposition Closing Statements (3-5 mins)
- One representative from the opposition team makes their final case against supporting the
resolution, providing proof with three or four major arguments.
6) Proposition Closing Statements (3-5 mins)
- One representative from the proposition team makes their final case against supporting the
resolution, providing proof with three or four major arguments.
7) Final Vote
- All participating debaters, including audience members and moderator, vote on whether or
not to pass the resolution.
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Role of the Moderator

The moderator, who will be chosen by the teacher, will have the following responsibilities:
1)
2)
3)
4)

Run the debate so that it follows the format outlined above.
Recognize (call on) students to allow them to speak.
Record the number of times that each person speaks on the student roster provided.
Be as fair as possible, allowing each student an equal opportunity to speak.

Debate Rules

All debaters will need to follow the rules outlined below. If they do not, they will be removed from the
debate. (Guidelines taken from the following source: Debates in the Middle School Classroom.
Myrick, P. and Person, S. Accessed on April 2, 2009 from http://www.learnnc.org/lp/pages/636.)
1) Be polite and courteous.
2) Listen attentively.
3) Be respectful and supportive of peers.
4) Avoid inappropriate noises.
5) Speak only when recognized by the moderator.
6) Allow others to express their opinions. Try not monopolize or dominate the debate!
7) Use grammatically correct language.
8) Speak clearly, slowly, and loudly enough to be heard by the audience.
9) Speak with passion and excitement.
10)Be sure to speak! In order to receive credit for participating in the debate, you must take
part in it.

Name: _ _ _ _ _ __ _ __ _ _ __ _ Date: _ _ _ _ Block:

Coral Reef Environmental Issue Debate
Pre-Debate Planning Sheet
Introduction
During this debate, we will focus on the issue of building hotels along shorelines next to coral reef ecosystems. Specifically, we will debate about
whether or not the following resolution should be passed:

In order to better protect the natural environment of Egypt's coral reef, be it resolved that there be a 15 year moratorium on the
building of new hotels along the Red Sea coast.
If passed, this means that no new hotels would be built along the Red Sea coast for the next 15 years. Keep this resolution in mind as you
complete your background research, as described below.
Background Research (Due date: - - - - - - -~

For each new source, cite the source completely on an additional page. Follow the format found in your student planner.
1. First, find out how coral reef ecosystems are affected by the issue of hotels being built along the Red Sea coast. Consider the impact that
hotels have on the following things: 1) Coral reefs' health and ability to survive; and 2) Coral reefs' interactions with other biotic and abiotic
factors in their environment.
2. Then, identify the stakeholders (individuals or groups) that are involved in this issue and their viewpoint (what they believe) about the issue.
You could use a chart similar to the one below to record your findings, and consider the questions listed in the chart.
Example chart: (Don't do your work here, though - you shouldn't have enough room!)
Stakeholders
What people or groups are
involved in this issue?

Players' Viewpoint
What is the viewpoint of each player or g roup? (i.e. What do they believe? Why are they interested in this
issue? How does it affect them?)

•• Note: Did you completely and correctly cite the sources of your information on another sheet of paper? If not, go back and do sol ••
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Directions: Answer each of the questions below on a separate sheet of paper. When answering each question, use your prior knowledge as well
as new sources of information. You may use any of the following resources in your research: books, magazine articles, knowledgeable people,
and internet sites. However, if you use an internet site, be sure that it is a non-biased, reliable, and accurate source.

Planning for the Debate (Due date: - - - - - - - - ~

3. Look over the information on the Debate Information sheet so you have a better understanding of how the debate will work.
4. As assigned by your teacher, write down the stakeholder(s) whose viewpoint(s) you will represent in the debate, as well as whether or not
you will be on the proposition or opposition side of the debate.
5. Now work with a group of classmates whose stakeholders are also on the proposition or opposition side of the debate to plan out the main
arguments that you would like to make in the debate. Come up with a minimum of three key arguments, but feel free to add more. Keep in
mind that you will be representing the viewpoint of your stakeholder(s)! You could use a chart similar to the one shown to organize your
arguments.
Example chart: (Don't do your work here, though - you shouldn't have enough room again!)
Argument 1
Argument 2
Argument 3

Example chart: (You guessed it ... Once again, don't do your work here - you shouldn't have enough room !)
Opposing Stakeholder(s)
What stakeholder(s) from the
opposite team are likely to
oppose your group?

Opposing Arguments
What key points are they likely to make?

Your Rebuttal
How could your group respond?

7. Looking back on your key arguments and rebuttals, create a 3-5 minute long opening statement that will be read at the beginning of the
debate to represent the main ideas of your stakeholder(s).
8. In a similar way to what you did for your opening statements, create a 3-5 minute long closing statement that will be read at the conclusion of
the debate. This should summarize your stakeholder(s) main arguments and rebuttals and is your groups' final opportunity to convince the
audience of your view.
9. Attach all of your planning papers together and turn them in to your teacher... and get ready to debate! ©
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6. Now think about the other stakeholder(s) that you have learned about. Which of their key arguments might be related to your groups'
arguments? How might you respond to their key arguments in the debate (i.e. make a rebuttal)? You could use a chart similar to the one
shown to organize your arguments

Name: _ _ _ _ __ _ _ _ _ _ _ _ _ _ Date: _ _ _

Block:

Debate Notes & Post-Debate Reflection

(Due date: - - - - - - ~
Immediately after the debate, use the space below to take notes that will help you to answer the following questions when writing your
post-debate reflection:
•

How has participating in this debate changed your understanding of the complexity and importance of coral reef ecosystems?

•

How has participating in this debate changed your understanding of the complexity and importance of environmental issues that
affect coral reef ecosystems?

•

What is your final opinion about whether or not the resolution should be passed? Why do you feel this way?

When writing your reflection, use specific examples and details to show how your understanding has changed. For instance, you could
say, "Before participating in the debate, I knew_ _ _ , but now I know _ _ _ . For example_ _"
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Name: _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ Date: _ _ _ Block:
Coral Reef Ecosystem Issue Debate Scoring Rubric

4 pts
Your background research
shows an excellent,
complete understanding
of how the environmental
issue affects coral reefs
and what the stance of
each key player is.

Planning for the Debate:
Stakeholder Arguments,
Opening Statement, and
Closing Statement

Your description of your
stakeholder(s) arguments
and your opening and
closing statements show an
excellent, complete
understanding of the
player(s) position(s) on the
issue. All of your sources
of information are accurate
and reliable.

Planning for the Debate:
Opposing Players'
Arguments and Rebuttals

Your description shows an
excellent, complete
understanding of the key
arguments of opposing
players and how your
stakeholders would
respond to those
arguments.

3 pts
Your background research
shows a good
understanding of how the
environmental issue affects
coral reefs and/or what the
stance of each key player
is. However, you missed
a couple key points, so
your understanding is
somewhat incomplete.
Your description of your
stakeholder(s) arguments
and your opening and
closing statements show a
good understanding of
the player(s) position(s) on
the issue. However, you
missed a couple key
points, so your
understanding is somewhat
incomplete. Most of your
sources of information are
accurate and reliable.

2 pts
Your background research
shows a fair
understanding of how the
environmental issue affects
coral reefs and/or what the
stance of each key player
is. However, you missed
several key points, so
your understanding is very
incomplete.
Your description of your
stakeholder(s) arguments
and your opening and
closing statements show a
fair understanding of the
player(s) position(s) on the
issue. However, you
missed several key
points, so your
understanding is very
incomplete. A few of your
sources of information are
accurate and reliable.

Your description shows a
good understanding of
the key arguments of
opposing players and/or
how your stakeholders
would respond to those
arguments. However, you
missed a couple key
points, so your
understanding is somewhat
incomplete.

Your description shows a
fair understanding of the
key arguments of opposing
players and/or how your
stakeholders would
respond to those
arguments. However, you
missed several key
points, so your
understanding is very
incomplete.

1 pt
Your background research
shows virtually no
understanding of how the
environmental issue affects
coral reefs and/or what the
stance of each key player
is. You missed most of
the key points, so your
understanding is almost
totally incomplete.
Your description of your
stakeholder(s) arguments
and your opening and
closing statements show
virtually no
understanding of the
player(s) position(s) on the
issue. You missed most
of the key points, so your
understanding is almost
totally incomplete. Most of
your sources of information
are not accurate and
reliable.
Your description virtually
no understanding of the
key arguments of opposing
players and/or how your
stakeholders would
respond to those
arguments. You missed
most of the key points, so
your understanding is
almost totally incomplete.
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Activity
Background Research

4 ots
Your final reflection shows
an excellent, complete
understanding of coral
reefs and how the
environmental issue you
debated affects coral reefs
them.

3 ots
Your final reflection shows
a good understanding of
coral reefs and/or how the
environmental issue you
debated affects coral reefs
them . However, you
missed a couple key
points, so your
understanding is somewhat
incomplete.

2 ots
Your final reflection shows
a fair understanding of
coral reefs and/or how the
environmental issue you
debated affects coral reefs
them. However, you
missed several key
points, so your
understanding is very
incomplete.

1 ot
Your final reflection shows
virtually no
understanding of coral
reefs and/or how the
environmental issue you
debated affects coral reefs
them. You missed most
of the key points, so your
understanding is almost
totally incomplete.

Activity
Debate Partici pation

8 pts
Your participation during
the debate shows an
excellent, complete
understanding of how the
environmental issue affects
coral reefs and what the
stance of each key player
is. This may be evidenced
by any or all of the
following key
characteristics:
- Clear, well-organized
arguments that show
evidence of prior
research
- Effective rebuttals to
opposing stakeholders
- Use of clear voice and
eye contact

6 pts
Your participation during
the debate shows a good
understanding of how the
environmental issue affects
coral reefs and/or what the
stance of each key player
is. However, you are
missing a couple of the
key characteristics listed,
so your understanding is
somewhat incomplete.

4 pts
Your participation during
the debate shows a fair
understanding of how the
environmental issue affects
coral reefs and/or what the
stance of each key player
is. However, you are
missing several of the
key characteristics listed,
so your understanding is
very incomplete.

2 pt
Your participation during
the debate shows virtually
no understanding of how
the environmental issue
affects coral reefs and/or
what the stance of each
key player is. You missed
most of the key
characteristics listed, so
your understanding is
almost totally incomplete.

Final Score: _
Comments:

_

/ 24 pts
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Activitv
Final Reflection
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Environmental Issues Debate Feedback
Feedback Procedures
To obtain feedback on the Marine Ecology Course Environmental Issue
Debate, the debate outline was shared with four current 7 th grade teachers at
CAC: Catherine (Cathy) Berghahn (science and math teacher), Kathryn Placht,
Tish Duke, and Mary Noble (geography and language arts teachers). All of the
teachers participated in the Marine Ecology Course as a supervisors of groups of
approximately 14 students in the fall of 2009. During the course, they helped
supervise their students’ participation in a debate that was focused on the issue
of whether or not coastal development should be allowed in areas with coral
reefs. The teachers were chosen both for their experience with the course, as
well as for their experience leading debates on environmental or other sciencerelated issues in their regular classrooms.

Summary of Feedback & Changes Made
Upon reviewing the original debate outline, the teachers suggested
several changes. A few of these changes did not affect the structure of the
outline, but rather the wording within it. For example, Kathryn Placht and Mary
Noble suggested using the words “stakeholder(s)” instead of “player(s)” and
“viewpoint” instead of “stance,” as students are more accustomed to these terms
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and/or they are more easily understood. Kathryn also corrected a few
grammatical errors and reminded the researcher to follow the example provided
in the CAC student handbook for citing sources, as she had done in the debate
guidelines paragraph.
Other suggestions lead to more substantial changes. Tish Duke provided
an example of directions for a mapping program that students have used while
researching for debates in language arts and social studies classes. The
researcher noticed that the map encouraged students to brainstorm about their
prior knowledge before beginning their research. In an attempt to do likewise on
the student planning sheets, she added the phrase, “When answering each
question, use your prior knowledge as well as new sources of information.” In
the Information for Teachers section, she also encouraged teachers to
brainstorm about prior knowledge with students before they begin their research.
The researcher did not adopt the remainder of the mapping program directions,
however, as she felt they were too general for this debate; rather, she wanted
students to have more guidance in focusing their research and debate planning
on specific stakeholders.
Cathy Berghahn suggested a further revision to the instructions for student
research: that they more clearly define the types of resources students are
allowed to use, as well as the time frame that students have to complete their
research. From prior experience, the researcher knows that students tend to use
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the resources that are most easily accessible to them, which may not be as nonbiased, accurate, and/or reliable as possible. Therefore, she added a note on
resource use to the Pre-Debate Planning Sheet, as well as the Grading Rubric.
Though the teacher may need to emphasize this point further, these changes at
least give students more guidance on this matter. As the timeframe is not
definite, the researcher simply added a blank space in the Pre-Debate Planning
Sheet where students can write down the due date as provided by the teacher.
Cathy also pointed out that 7th grade students often have difficulty
focusing their research for a debate unless they are given a specific resolution to
focus on. She suggested an example of a resolution focused around the same
issue that students debated during the Marine Ecology Course in the fall of 2009,
which was adopted for use here. The researcher then revised other parts of the
debate instructions to reflect this focus on the specific resolution.
On a related note, Cathy also provided an example of a debate format that
had been used in prior years for other similar debates on science-related issues.
The researcher modified the format and included it as a separate document that
is intended to be given to students, rather than just provided to the instructor.
Although it does not match Cathy’s format entirely, the revised format will
improve consistency between the debate and other classes students will take.
Providing the format to the students as a written copy may also help students to
better prepare for the debate.
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Kathryn suggested more clearly defining the role of the moderator in the
debate as well, including adding that the moderator would track the number of
times each student participated using a class roster. This last suggestion would
not only help the moderator ensure that students have an equal opportunity to
talk during the debate, but would also aid teachers in assessing students’
participation on the final rubric. Therefore, the researcher added clearer
instructions for the moderator, including that they keep track of participation, to
both the Information for Teachers and Debate Information sheets.
Both Kathryn and Cathy suggested placing more emphasis on student
participation during the debate. Therefore, the researcher added a line
encouraging teachers to emphasize this in the Instructions for Teachers, and
increased the point value of the debate participation section of the rubric. She
then separated this portion of the rubric from the rest, as the point values were
no longer correlated. Cathy provided an example of a debate scoring rubric that
looked for more specific characteristics of the students’ participation. While not
all of the characteristics were appropriate for this debate, the researcher listed
several of them in the grading rubric. The researcher did not divide the rubric
further to include separate categories for each of those characteristics because
she wanted to provide a more holistic rubric. Her intention is that teachers can
use the rubric to record a general overview of how the student approached
various parts of the project without needing to assess each detail of the project.
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Finally, after making the above changes, the researcher made a number
of formatting revisions in an attempt to both make the debate outline more
printer-friendly and to encourage students to not limit their debate planning to the
spaces provided on the page. Though it is helpful to some students to have an
idea of how many answers to provide in response to a given question, verbal
instructions can be used to supplement the written instructions and answer
related questions.

Appendix H
Ecosystems and Issues Focus Group
Protection and Enhancement Focus Group

Focus Group Introduction
Purpose
Ecosystems and Issues Focus Group
The purpose of the Ecosystems and Issues Focus Group is to answer the
following evaluation questions related to the 7th grade Marine Ecology Course at
Cairo American College:


How did participation in the marine ecology course alter students’…
1. …appreciation for the complexity and importance of coral reef
ecosystems?
2. …appreciation for the complexity and importance of issues related
to coral reefs?
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These questions are related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Describe the relationship between coral polyps and microalgae in a coral reef
5) Identify at least five ways that they can investigate an environmental issue
from ecological, social, technological, and economic perspectives

Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
1) Increase their appreciation for the complexity and importance of coral reef
ecosystems
2) Increase their appreciation for the complexity and importance of
environmental issues related to coral reef ecosystems

Protection and Enhancement Focus Group
The purpose of the Protection and Enhancement Focus Group is to answer the
following evaluation questions related to the 7th grade Marine Ecology Course at
Cairo American College:


How did participation in the marine ecology course alter students’…
1. …desire to participate in the protection and/or enhancement of
coral reef ecosystems?
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2. …perception of whether or not they have the attitudes, skills, and
experience necessary for them to participate in the protection
and/or enhancement of marine ecosystems?

These questions are related to the following Marine Ecology Course objectives:
Cognitive Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
3) Describe at least five natural and man-made activities that threaten coral reef
ecosystems
4) Describe at least three existing or potential activities that work toward the
protection and/or enhancement of a coral reef ecosystem

Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will…
3) Increase their desire to participate in the protection and/or enhancement of
coral reef ecosystems
4) Volunteer to participate in at least one action that protects and/or enhances
coral reef ecosystems
Within one year after participated in the Marine Ecology Course, the majority of
former 7th grade students at Cairo American College will have…
5) Performed at least one action that protects and/or enhances coral reef
ecosystems
6) Advocated for at least one other person to perform at least one action that
protects and/or enhances coral reef ecosystems
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Protocol:
1. Each focus group session will take place during one lunch hour
(approximately 40 minutes) at the CAC campus.
2. Focus group sessions will take place after participating students have
completed the Marine Ecology Course.
3. Lead moderator will be a teacher, administrator, or other individual who
has participated directly in the Marine Ecology Course in the past and
considers themself to be very familiar with the course, but has not taught
the students involved.
4. Assistant moderator will be a teacher, administrator, or other individual
who may or may not have participated directly in the Marine Ecology
Course in the past, or be very familiar with the course, and has not taught
the students involved.
5. Each focus group will consist of six to ten 7th grade students selected by
the moderator(s).
6. Focus group one will consist entirely of female students, while focus group
two will consist entirely of male students.
7. During the focus group session, the moderator and/or assistant moderator
should record student answers on a display board that is kept visible
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throughout the duration of the session. Indicators within the focus group
questions describe when this is appropriate.

Readability:
Ecosystems and Issues Focus Group:


Reading Ease Score: 57.5; Flesch-Kincaid Grade Level: 9.1

Protection and Enhancement Focus Group:


Reading Ease Score: 56.6; Flesch-Kincaid Grade Level: 8.8

188

Ecosystems and Issues Focus Group Guide
Background Information
Date:____ Time: ______ Location: _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Lead moderator: _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Assistant moderator: _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ __ __
Focus group members: Grade Level: ___ Gender: _ __

Introductory Statements
The following statements should be read before beginning each focus group session:
Welcome and thank you for taking the time to help us evaluate the effectiveness of the ih grade
Marine Ecology Course, or Red Sea Trip. You are here today to offer your thoughts and opinions
about how the course affected certain characteristics, which we will discuss as a group. We will talk
for about 20 minutes, and will end before the end of the lunch hour.
By signing the consent form, you and your parents have told us that you read and understood the
information we gave and have agreed to take part in this study. You have also agreed to have our
conversation recorded. Remember that you have another blank copy of the consent form at home
that you can look at at any time.
Here is a list of ground rules for everyone to follow:
D Everyone should feel safe to speak his or her mind.
□ We will keep all participants' names, information and tapes confidential. In other words, we will not
share this information with anyone not involved in this study.

D You do not have to answer any questions you feel uncomfortable answering.
D What is said in the room is not shared with those outside.
C To respond to a question, you may raise your hand and be called on by the moderator. Or, you
may jump into the conversation at an opening.

CJ However, only one person should speak at a time. Everyone will get a chance to speak but the tape
recorder cannot handle several people speaking at one time.
C Please respond candidly, or with your first thoughts or impressions about the topic.
C There are no right or wrong answers. All answers are important.
C Feel free to ask clarifying questions as needed throughout the focus group session .
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Before we get started, I would like to go around the circle and have each of you introduce yourselves.
Tell us your name and one thing you liked about the Marine Ecology Course.

Focus Group Questions
(Note for moderator: In addition to or replacement of summarizing student responses to the
focus group questions at the end of the session, it may also be helpful to do so throughout
the course of the session. Please do this as you see fit.)
1. What are your most memorable moments from the Marine Ecology Course that relate to coral
reefs? [Moderator or assistant moderator should make a list of student responses on a
display board under the title, "Memorable Activities"]
•

Probe: What activities did you do that involved being in or learning about coral
reefs?

•

Probe: What made those things memorable?

2. How did your participation in the Marine Ecology Course affect (or impact) your understanding
of coral reefs?
•

Probe: What is a coral reef made up of? How are the parts of a coral reef connected
to or affected by one another? [Moderator or assistant moderator should make a
list of student responses on a display board under the title, "Coral Reefs"]

•

Probe: On a scale of 0-5, with O being no understanding and 5 being an excellent
understanding, how well did you understand coral reefs before you took the course?

•

Probe: Using the same scale, how has your understanding changed since you took
the course?

•

Probe: What ideas about coral reefs did you share with your family or friends after
the course?

•

Probe: Of the memorable activities you mentioned earlier, which activities
particularly affected how well you understand coral reefs?

•

Probe: Are there changes that could be made to the course so that it would help
you to understand coral reefs more? If so, what would you change?

3. How did your participation in the course affect (or impact) your understanding of environmental
issues related to coral reefs?
•

Probe: What natural or human activities affect coral reef ecosystems? How do they
affect them? [Moderator or assistant moderator should make a list of student
responses on a display board under the title, "Coral Reef Environmental
Issues")
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•

Probe: What people or organizations have a role in these environmental issues?

•

Probe: How do these people or organizations agree and/or conflict with one
another?

•

Probe: On a scale of 0-5, with O being no understanding and 5 being an excellent
understanding, how well did you understand these environmental issues before you
took the course?

•

Probe: Using the same scale, how has your understanding changed since taking
the course?

•

Probe: What ideas about coral reef environmental issues did you share with family
or friends after the course?

•

Probe: Of the memorable activities you mentioned earlier, which activities
particularly affected your understanding of these environmental issues?

•

Probe: Are there changes that could be made to the course so that it would help
you to understand these environmental issues more? If so, what would you change?

4. Is there anything else that you would like to add to what we have talked about today?
Summary Statements:
Summarize the interviewee's main points for clarification and to check validity. Then, read the
following concluding statement:

Thank you for participating in the focus group today. We appreciate your time and input!
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Protection and Enhancement Focus Group Guide
Background Information

Date:- - - - Time: - - - - - - Location: - -- - -- - - - --

-----

Lead moderator: _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ __
Assistant moderator: _ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ __
Focus group members: Grade Level: ___ Gender: _ __

Introductory Statements
The following statements should be read before beginning each focus group session:

Welcome and thank you for taking the time to help us evaluate the effectiveness of the J1h grade
Marine Ecology Course. You are here today to offer your thoughts and opinions about how the
affected certain characteristics, which we will discuss as a group. We will talk for about 40 minutes,
or until near the end of the lunch hour.
By signing the consent form , you and your parents have told us that you read and understood the
information we gave and have agreed to take part in this study. You have also agreed to have our
conversation recorded. Remember that you have another blank copy of the consent form at home
that you can look at at any time.
Here is a list of ground rules for everyone to follow:
□

Everyone should feel safe to speak his or her mind.

u We will keep all participants' names, information and tapes confidential. In other words, we will not
share this information with anyone not involved in this study.

o You do not have to answer any question you feel
□

uncomfortable answering.

What is said in the room is not shared with those outside.

L To respond to a question, you may raise your hand and be called on by the moderator. Or, you
may jump into the conversation at an opening.
C However, only one person should speak at a time. Everyone will get a chance to speak but the tape
recorder cannot handle several people speaking at one time.

c Please respond candidly, or with your first thoughts or impressions about the topic.
C There are no right or wrong answers. All answers are important.
C Feel free to ask clarifying questions as needed throughout the focus group session.
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Before we get started, I would like to go around the circle and have each of you introduce yourselves.
Tell us your name and one thing you liked about the Marine Ecology Course.

Focus Group Questions
[Note for moderator: In addition to or replacement of summarizing student responses to the
focus group questions at the end of the session, it may also be helpful to do so throughout
the course of the session. Please do this as you see fit.]

5. What are your most memorable moments from the Marine Ecology Course that relate to coral
reefs? [Moderator or assistant moderator should make a list of student responses on a
display board under the title, "Memorable Activities"]
•

Probe: What activities did you do that involved being in or learning about coral
reefs? What made those activities memorable?

6. What other programs or activities had you done before the Marine Ecology Course that also
related to coral reefs?
•

Probe: What made those programs or activities memorable?

7. How do natural or human activities affect coral reefs? [Moderator or assistant moderator
should make a list of student responses on a display board under the title, "Activities
That Affect Coral Reefs")
•

Probe: What human activities affect coral reefs negatively? Positively? How do
these activities affect reefs?

•

Probe: What natural activities affect coral reefs negatively? Positively? How do
these activities affect reefs?

8. How can we help to protect or enhance coral reefs? [Moderator or assistant moderator
should make a list of student responses on a display board under the title, "Activities
That Protect or Enhance Coral Reefs"]
•

Probe: What activities protect coral reefs? How do they protect them?

•

Probe: What activities enhance coral reefs, or make them healthier? How do they
enhance them?

9. Did you participate in any of these activities that protect or enhance coral reefs during the
Marine Ecology Course?
•

Probe: If so, what activities did you do? How did you feel about participating in
them?
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10. Had you participated in any of these activities before the Marine Ecology Course?
•

Probe: If so, what activities did you do? How did you feel about participating in
them?

11 . How many of you intend to participate in activities like these in the future?
•

Probe: If so, what activities do you intend to do? What motivates you to do these
activities?

•

Probe: If not, what prevents you from participating in these activities?

12. What skills and/or experiences would you need to have before you could participate in
activities like these?
13. Do you have these skills or experiences?
•

Probe: If yes, what activities before or during the Marine Ecology Course have
helped you to gain them?

•

Probe: If no, what activities before or during the Marine Ecology Course would help
you to gain them?

The following questions could be asked to help students to summarize their thoughts before
concluding the focus group session:
14. Overall, what attitudes, skills, and/or experiences do you have that would help you to
participate in activities that protect or enhance coral reefs?
15. How did your participation in the Marine Ecology Course help to prepare and/or motivate you
to participate in activities like these?
16. How could the Marine Ecology Course be changed so that it did a better job of preparing
and/or motivating you to participate in activities like these?
The following question should be used to conclude the focus group session regardless of whether or
not you have used questions #10-12:
17. Is there anything else that you would like to add to what we have talked about today?
Summary Statements:
Summarize the interviewee's main points for clarification and to check validity. Then, read the
following concluding statement:
Thank you for participating in the focus group today. We appreciate your time and input!

Student Name: _ _ _ _ _ _ _ _ _ _ _ _ _ __
Ecosystems and Issues Focus Group Analysis Rubric
Assess how well students met each of the objectives listed below, using the following scale:
Score

Level of Understanding

5

Excellent understanding of objective

Average student response is totally complete and accurate

Characteristics That Illustrate This Level of Understanding

4

Very good understanding of objective

3

Good understanding of objective

2

Minimal understanding of objective

1

No understanding of objective

0

No answer attempted

Average student response is mostly complete and/or accurate, with the exception of a
couple key points
Average student response is fairly complete and/or accurate; however, several key
points are missing or inaccurate
Average student response is very incomplete (i. e. missing most key points) and/or
inaccurate
Average student response is given, but it is totally incomplete (i.e. missing all key
points) and/or inaccurate
No student response attempted

1) Describe the relationship between coral polyps and microalgae in a coral reef

Identify at least five ways that they can investigate an environmental issue from
ecoloqical , social , technoloqical , and economic perspectives
Affective Objectives
By the end of the Marine Ecology Course, 7th grade students at Cairo American
College will ...
7) Increase their appreciation for the complexity and importance of coral reef
ecosystems
8) Increase their appreciation for the complexity and importance of environmental
issues related to coral reef ecosystems
5)

Focus Group
Questions That
Assess These
Objectives

2
3

2
3

5

4

Score
3
2

1

0
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PRE-TEST EVALUATION
Cognitive Oblectives
By the end of the Marine Ecology Course, 71 grade students at Cairo American
College will...

Student Name: _ _ _ _ _ _ _ _ _ _ _ _ _ __

Protection and Enhancement Focus Group Analysis Rubric
Assess how well students met each of the objectives listed below, using the following scale:

Score

Level of Understanding

Characteristics That Illustrate This Level of Understanding

5

Excellent understanding of objective

Average student response is totally complete and accurate

4

Very good understanding of objective

3

Good understanding of objective

2

Minimal understanding of objective

1

No understanding of objective

0

No answer attempted

Average student response is mostly complete and/or accurate , with the exception of a
couple kev points
Average student response is fairly complete and/or accurate; however, several key
points are missing or inaccurate
Average student response is very incomplete (i.e. missing most key points) and/or
inaccurate
Average student response is given , but it is totally incomplete (i. e. missing all key
points) and/or inaccurate
No student response attempted

t

9) Describe at least five natural and man-made activities that threaten coral reef
ecosvstems
4) Describe at least three existing or potential activities that work toward the
protection and/or enhancement of a coral reef ecosystem
Affective Objectives
By the end of the Marine Ecology Course, 7 th grade students at Cairo American
College wi ll.. .
3) Increase their desire to participate in the protection and/or enhancement of coral
reef ecosvstems
10) Volunteer to participate in at least one action that protects and/or enhances coral
reef ecosystems
Within one year after participated in the Marine Ecology Course, the majority of
former 7th grade students at Cairo American College will have ...
11) Performed at least one action that protects and/or enhances coral reef
ecosvstems
12) Advocated for at least one other person to perform at least one action that
orotects and/or enhances coral reef ecosvstems

Focus Group
Questions That
Assess These
Objectives
3

4

5, 11
5, 6

7, 8, 9, 10, 11
7 , 8, 9, 10, 11

5

4

Score
3
2

1

0
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PRE-TEST EVALUATION
Cognitive Obtectives
By the end of the Marine Ecology Course,
grade students at Cairo American
College will. ..
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Focus Group Guides Feedback: Pilot Tests
Pilot Test Procedures
Two pilot tests were run to test the Marine Ecology Course Focus Group
Guides. The first guide was related to coral reef ecosystems and environmental
issues (referred to as “Ecosystems and Issues Guide”), while the second was on
the protection and enhancement of coral reefs (referred to as “Protection and
Enhancement Guide”).
To pilot test the Ecosystems and Issues Guide, the questions were
administered to a group of four female 7th grade students at Cairo American
College (CAC). While the group was not completely representative of the
student population at CAC, the students did represent several different
backgrounds. This included two students of Egyptian descent and two of
Caucasian descent, as well as one student in the advanced English as a Second
Language (ESL) program. All of the students had participated in the Marine
Ecology Course in October of 2008.
To pilot test the Protection and Enhancement Guide, the questions were
administered to a group of four male 7th grade students at Cairo American
College (CAC). These students represented two ethnic backgrounds: two
students were of Egyptian descent and two of Caucasian descent. Three of the
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students had participated in the Marine Ecology Course in October of 2008, while
one student had not.
In both cases, the students were chosen to be of the same gender, as
described in the Protocol section of the Guide, in an attempt to minimize
distractions and ensure that the students felt comfortable enough to speak freely
during the focus group. Also, in both cases the focus group was not larger due to
unforeseen, last-minute conflicts in other students’ schedules.
All of the students were asked to participate in the focus group on a
voluntary basis, with the explanation that the results of the group session and
their related feedback would only be used to revise the focus group questions
themselves, rather than to evaluate their response to the Marine Ecology Course.
All students willingly complied with the request and came in during one lunch
period on either April 26, 2009, (Ecosystems and Issues Guide) or April 27, 2009,
(Protection and Enhancement Guide) to participate in the focus group. During
the group session, the students were asked to respond to the focus group
questions directly, as well as to occasionally provide feedback on the clarity of
the questions and offer suggestions for how to improve them.
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Summary of Results & Changes Made to Focus Group Guides
A few slight changes were made to the Introductory Statements section of
the guides based on student feedback. This included adding the phrase “…or,
Red Sea Trip,” after the words “Marine Ecology Course,” as several of the
students recognized the trip by that name more clearly. In response to student
uncertainty about when to speak during the session, the researcher added the
phrase, “To respond to a question, you may raise your hand and be called on by
the moderator. Or, you may jump into the conversation at an opening.” Finally,
she also changed the time frame listed to 20-30 minutes, as she realized that it
took students about 10 minutes at the beginning of our 45-minute lunch hour to
assemble in the room, and that they wanted an additional 5 or more minutes at
the end of lunch to prepare for their next classes or socialize.
With a larger group and a group that has more recently participated in the
Marine Ecology Course, this may mean that the moderator will not be able to
spend as long as desired on each question. However, with a small group, the
amount of time it took to complete all of the questions was approximately 20
minutes, and so fit within that general time frame. It would also be worth
considering holding the focus group session during a less limited time, such as
during regular block class or after school. However, the researcher strongly
suspects that curriculum conflicts would prevent teachers from holding the
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session during regular class time, and that students would be less willing or able
to volunteer their time after school.
Within the focus group questions themselves, the students indicated by
the content of their answers, the speed of their reply, and/or when asked directly,
that they understood all of the terms included and that they interpreted the
questions as intended. For example, when the researcher asked about “activities
related to coral reefs”, they described such things as snorkeling or diving near
coral reefs. When asked about “people or organizations” that have a role in
environmental issues related to coral reefs they listed tourists, hotel owners, and
consumers of reef-related products. And when the researcher asked about
“activities that protect or enhance coral reefs,” they listed such things as
educating others on safe snorkeling techniques, setting aside protected areas for
reefs, and using scientific studies to determine the healthiest growing
environments for coral reefs. All of these were appropriate responses for the
questions asked.
However, the phrasing of some of the questions needed to be altered in
order for the students to more easily answer them and therefore respond more
quickly. For example, for all of the probing questions that asked students to
reflect on how well they understood either coral reefs or related environmental
issues before or after they took the course, students wanted a scale to be able to
compare their understanding against. Therefore, the questions were modified to
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include the phrase, “On a scale of 0-5, with 0 being no understanding and 5
being an excellent understanding,…” or “Using the same scale [as the previous
question]….”
For several other questions, the researcher found the need to repeat lists
of ideas generated in previous questions in order to help students answer them.
For example, when she asked the probing questions that began with, “Of the
memorable activities you mentioned earlier,…” or that included the phrase “of
these activities,” students often asked her to list those activities again and/or had
difficulty answering the question until she did. One solution to this was to add
the phrase “Feel free to ask clarifying questions as needed throughout the focus
group session,” into the set of introductory statements read to the students.
Students’ questions would then prompt the moderator to repeat information as
needed. Another solution, added in the Protocol section of the Focus Group
Guide, is to have the moderator and/or assistant moderator write student
responses to particular questions on a display board that is kept visible to the
students throughout the focus group session. The researcher also indicated
where this would be appropriate throughout the Focus Group Questions and
suggested appropriate titles for the lists.
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Finally, the researcher found it helpful to summarize students’ responses
to most questions before moving on to the subsequent ones. While she still left
the instructions for summarizing statements at the end of the list of guide
questions, she also added a note for the moderator at the beginning of the
questions suggesting that they summarize and check for understanding
throughout the focus group session.

