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formed by
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Title:

The rock cycle

NYS Standard:

3.1c Rocks are usually composed of one or more minerals.

* Rocks are classified by their origin, mineral content, and texture.

* Conditions that existed when a rock formed can be inferred from the
rock’s mineral content and texture.

* The properties of rocks determine how they are used and also influence
land usage by humans

Source:

http://askmryuen.com/askmryuen2007/earthsciencel 1rocksmineral2009.htm

Narrative Description of
Visual Organizer:

This diagram represents the relationships between the three types of rocks;
igneous, sedimentary and metamorphic. This visual organizer's benefit is
that it visually displays the relationships between igneous, sedimentary and
metamorphic rocks.

Rationale:

The rock cycle is a representation of the various processes that rocks can go
through and the rocks that can be formed as a result of those processes.
Igneous rocks are formed as a result of the cooling and solidification of lava
or magma. Lava is molten rock that is at or near the earth's surface while
magma is molten rock beneath the surface of the earth. Sedimentary rocks
are formed from the compaction and cementation of sediment. Sediment is
formed with a rock is weathered and eroded, which usually occurs after a
rock has been uplifted and exposed. Metamorphic rocks are formed when
rocks have undergone heating and pressure great enough to alter the crystal
structure without melting the rock. Any rock can go through any of the
processes of the rock cycle.

Possible
Misconceptions/Alternative
framework:

A misconception associated with the rock cycle is that only sedimentary and

igneous rocks go through the rock cycle. This misconception is addressed

through this graphic organizer by showing that metamorphic rocks have a

relationship to igneous rocks as well as to sedimentary rocks.

Source:

Francek, M. (2013). A Compilation and Review of over 500 Geoscience
Misconceptions. International Journal Of Science Education, 35(1),
31-64. doi:10.1080/09500693.2012.736644

Recommendations and
Reflections:

Use the scheme for metamorphic rock identification in the earth science
reference tables. This graphic organizer would be appropriate for use during
whole group instruction or for small group and individual assessment.
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Personal Reflection

I am an earth science teacher in an urban school district with an earth science regents
passing rate of approximately 25%. 1 am continually amazed by my students' misconceptions
and lack of recognition of the relationships between various parts of the earth. As a teacher, I
want my students to succeed and I began this project as a search for tools to help my students
develop a better understanding of earth science concepts.

My research began with a look at the misconceptions associated with earth science and 1
contemplated ways to overcome these misconceptions. This contemplation led my research to
concept maps as a possible way to overcome misconceptions. This discovery led my research in
the direction of other types of visual organizers that might also help alleviate misconceptions.
As I began the researching visual organizers specifically, I was amazed to find out about all the
benefits that can result from the use of visual organizers, especially for students with learning
disabilities and was excited to put the research to the test.

My first attempt at using a graphic organizer in my classroom was a graphic organizer
that the students were to create based on the key concepts of the water cycle. I gave the students
ten concepts that they needed to use while showing the relationships between those concepts. I
was pleasantly surprised to see how many connections the students could make, even my low
performing students. After that experience, I was hooked on the idea of using graphic
organizers. However, through these experiences in the classroom, I saw confirmation of the
research's complaint that student created visual organizers are time consuming and can be
ineffective in addressing misconceptions if those misconceptions are not directly addressed

before the creation of the visual organizer. As a result of this knowledge, I focused this project
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on finding or creating visual organizers that could be given to students with the hope of making
sure that those misconceptions could be part of the focus of the organizers.

Many of the visual organizers contained in this project were found after endless hours of
searching the internet, looking at textbooks and studying the earth science content. A majority of
the visual organizers that I found needed to be adapted for use in a high school classroom. I also
found several that were incorrect and needed corrections. I wish that there were more visual
organizers for meteorology. Meteorology is a vocabulary intense unit where students often do
not recognize the connections between the various factors involved in our weather.

As this school year began I made a conscientious effort to use more graphic organizers in
my classroom and I have seen some of the benefits already, especially in a 12:1:1 class that I co-
teach. I am looking forward to using all these visual organizers in my classroom and will
continue to create more visual organizers for my students. Ihope that other earth science

teachers will use them and find them beneficial for their students.
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Discussion and Summary of Process

In the project titled Improving earth science Instruction through Visual Organizers, the
benefits of using visual organizers were researched with a focus on how visual organizers can be
used to help students' understanding of earth science content. Once these benefits were
recognized, the focal point of the research turned to finding or designing visual organizers that
could be used specifically in the earth science classroom based on the New York State Physical
Settings/earth science standards.

The format for this project is comprised of nine components needed to describe and
explain the standard addressed and how the visual organizer can be used by other earth science
teachers. These components are title, New York State standard, source, narrative description of
visual organizer, rationale, possible misconceptions/alternate framework and recommendations
and reflections. The title lets a teacher know the general concept addressed in the visual
organizer. The New York state standard allows teachers to know which standard the visual
organizer is focused on. The narrative description provides the type of visual organizer as well
as any possible benefits of using the visual organizer. The rationale section is a description of
the concept that the visual organizer as well as definitions of key vocabulary words. The
misconceptions/alternative framework portion discusses misconceptions associated with the
concept addressed in the visual organizer and the research source for that misconception. It also
covers how this organizer would address the misconception. The recommendation and reflection
section gives suggestions for how to use the visual organizer, such as if the organizer would be
best used during instruction or assessment and for the size of the group it is recommended for,
whole group, small, or individuals. Additional suggestions, such as concepts that could be

attached to this visual organizer or other resources, such as if the reference table should be used
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in conjunction with the organizer, are also in this section. The table, containing these
components, is followed by a visual organizer with blank spaces that could be printed and copied
for the students. The next page is a completed visual organizer to help the teacher when using
the visual organizer with the class. A copy of the completed organizer could also be used as a
part of SMART Board presentation. When available, the following page is a student completed
example.

Science curriculum in the middle and high school includes many complex and abstract
topics which require students to use higher order thinking and comprehension to understand.
The increased demand requires students to use inductive and deductive reasoning with many
unfamiliar, scientifically specific vocabulary words. While general education students often
have difficulties in developing these skills, students with learning difficulties have even more
difficulties. Visual organizers make relationships more obvious through the use of visual and
spatial displays. They also can connect new information with prior knowledge thus aiding
retention of new material. Additionally, students can improve their reading comprehension and
writing when they understand how textbooks are organized and use visual representations of text
organization. Visual organizers also allow learners to develop their knowledge in a way that

identifies "erroneous perceptions and various learning styles" (Assaraf & Orpaz, 2010).
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