THS Botany Course and Curriculum: Scope and Design
The Botany program at Terre Haute South has a much different educational approach than more traditional science classes.  The differences go beyond the outdoor activities and extensive hand-on nature of the class.  I intentionally designed the course to be a learning community for students rather than a teacher driven, lecture dominated course.  Since many of the students who take Botany intend to continue their education beyond high school, I felt it was important to teach students to take a more active role managing their own course content.

Using a student centered approach, students are held more accountable for their own learning.  They are provided a course syllabus calendar, just like college, mapping out each day’s activity.  The course syllabus includes an array of time sensitive assignments (those with specified due dates i.e. vocabulary, benchmark evaluations, exams etc) and long range projects due at the end of the six weeks.  Students must learn to manage their time.  Student are afforded a professional working environment complete with an office folder, filing cabinet, and their own office supply area.  Students are also provided with an assignment checklist to monitor their progress.  Students work independently but often work together in both small and large cooperative groups.  Learning activities for students include a wide range of reading comprehension, hands-on experimentation, visual, auditory, and creative projects to create an intellectually rich and stimulating learning environment.
My role as teacher is more of a facilitator.  Each day, I conduct a ‘staff briefing’, discussing new assignments, providing information, feedback, and answering any general questions or concerns from the students.  Certain activities do require me to instruct the class as a whole, but when possible, day to day instruction (like lectures) have been modified to be less teacher driven and more student controlled.  It is my job to provide students with instructional materials such as books, articles, interactive CD-Roms, internet-based resources, specimens and equipment as needed.  Because students manage their own work, students are often engage in different activities throughout the classroom.  At any given time, I circulate through the room, providing assistance one on one as needed.  I also give encouragement and guidance as necessary.  
Feedback is essential for the students.  Rubrics are provided that clearly demonstrate how students will be evaluated on projects and microscope drawings.  Each Botany semester has it’s own dedication Quia website.  Students have numerous practice and review games that provide immediate feedback and excellent opportunities to master the vocabulary and content of the course.  E-Instruction (clicker) unit and benchmark assessments are conducted on a regular basis to assess comprehension and results to adjust lesson plans or implement teacher led review and/or discussion.  Regular progress reports are provided at 3 weeks, 5 weeks, as well as the final grade for each grading period.
Influence of Learning Styles and Multiple Intelligences
Educational practice and theory from Gardner (Multiple Intelligences) and Bernice McCarthy (4MAT Learning systems) played a significant role in the overall course design and activity selections for Botany.  Deliberate efforts were made to include each learning category into both semesters (and each unit of study when possible).  Sample listings are written below to illustrate the activities included for each unique learning style and ability.  By including activities which cover each of the learning styles, students can work to their strengths, but also practice and improve upon their weaknesses.
· Spatial/Visual:  Microscope Drawings, Anatomical Coloring Sheets, Graphic Organizers, 3-D Modeling, Gardening Design Project

· Linguistic/Verbal: Lecture Note Outlines, Vocabulary Worksheets, Directed Reading Guides, Web Quests, Reading Comprehension Prompts
· Logical/Mathematical:  Identification Labs, Laboratory Experimentation, Garden Design Project

· Bodily/Kinesthetic:  Work in the greenhouse, outdoor lab, and teaching gardens as well as classroom mobility (students moving about freely to gather equipment and resources)
· Musical: Auditory options on CD-Rom and internet websites as well as theme/tempo appropriate music played daily in the classroom.

· Interpersonal: Working with a partner, in small group, or in large group given the task at hand

· Intrapersonal: Options to work alone, ability to work at a self pace, and personal accountability for one’s work

· Naturalistic: Work in the greenhouse, outdoor lab, and the THS campus

Marzano Guiding Principals in Unit/Lesson Planning
Since students have the potential to work on instructional activities beyond the standardized test for a given chapter, it is difficult to prepare a unit plan or daily lesson plan in the traditional sense.  This does not imply that rigorous and thoughtful planning has not occurred.  It is woven in the background, but ever present in providing students with effective and research based instructional practice.  The following paragraphs explain how Dr. Robert Marzano’s theories and the Vigo County Instructional Unit Planning model have been used and incorporated during both Botany parts 1 and 2.  All of the 10 critical questions/practices are incorporated in each semester of Botany.  Thus, a student who may only be able to take a single semester of Botany is still presented with a complete, coherent unit of instruction embracing all of the best practice components.

· Central Theme:  What is the theme or purpose of the unit?
· Botany 1

· Understanding plant anatomical structure and how it relates to its function and overall success of a plant to survive

· Comprehend and explain the historical role and global impact that plants have on cultures and societies

· Botany 2

· Explain how plants grow, develop, and reproduce taking into account the evolutionary strategies they have employed to contribute to their successful survival

· Comprehend and explain the historical role and global impact that plants have on cultures and societies

· Understand how plants interact within the community of both biotic (other plants, animals, fungus, bacteria, protists, & algae) as well abiotic (soil, water, and air) factors.
· Specific Learning Goals:  Upon completion, the students will be able to…

· Botany 1 and/or Botany 2

· Categorize and classify various plant, fungal, algal, and protist species

· Illustrate and label plant anatomical structures on both a large and microscopic scale 

· Determine cause and effect relationships between plants and other biotic and abiotic factors in the environment

· Master vocabulary terminology necessary to comprehend structures and processes within plants

· Appraise the cultural and historical significance of plants and the ongoing role they play on a global scale
· Lesson Introduction : What will be done to help the students begin to think about the new content?

· Botany and/or Botany 2

· Scanning and skimming the textbook

· Lecture notes outlines rich in clip art to enable students to visualize terms

· Graphic organizers to help students see how vocabulary words relate to one another

· Modern Marvels video series that provide high interest visuals and serve to provide and fill in necessary background information for students

· Hands-on experience working with plants, creating plant related arts and crafts, and culinary tasting opportunities to provide enrichment

· Activities:  What major activities will be used to introduce new content to the students and how will they be approached?

· Botany 1 and/or Botany 2
· See list of activities for each chapter (or the student assignment checklist) for specifics.  Sample activities would include vocabulary worksheets, anatomical coloring sheets, directed reading guides, and internet Web Quests (questions which must be answered searching specified websites).

· Encoding:  During the major activities, what will be done to help students process, encode, and construct new meaning for the content?

· Botany 1

· Constructing 3-D models of roots, stems, a wood block, and flower to gain greater insight

· Microscopic tissue analysis and labeling of the epidermis, allium root (cell division), root hairs, monocot & dicot roots, monocot & dicot leaves, tilia (tree) stem, and pollen grains & tubes

· Reading Comprehension Prompts:  Mad About Tulips and Good Vibrations (see information about Reading Comprehension for more details on this activity and it’s process)

· Specimen Identification: Leaf and Seed Identification

· Interactive CD-Roms: The Boreal Forest, 50 Trees of Indiana

· Botany 2

· Microscopic tissue analysis and labeling of protists, algae, fungi, moss, liverwort, zea mays (embryo), and pinus ovule
· Reading Comprehension Prompts: Harvesting Oil, Aromatherapy, Allelopathy – Chemical Warfare in Plants

· Specimen Identification: Agricultural Crops

· Interactive CD-Roms: Wet Your Waders, Plant Pathogens

· Visual Vocabulary Flash/Fact Cards

· Practice & Revision:  What will be done to help students practice and revise the new content?

· Botany 1 and/or Botany 2

· Visual Vocabulary Cards (adding and refining)

· Interactive practice of the review games on the Quia websites for Botany 1 and Botany 2

· E-Instruction (clickers) chapter and benchmark assessments

· Final Exam study guides

· Application:  What will be done to help students apply the new content?

· Botany 1

· Laboratory investigations requiring problem solving, critical thinking and writing:  Soil Analysis and Natural & Artificial Dye Lab

· Botany 2

· Laboratory investigations requiring problem solving, critical thinking and writing:  Water Quality Analysis Lab, Plant Growth & Hormone Lab, and Seed Germination Lab

· Digital Herbarium Database requiring students to research an assigned plant, enter information about the plant into a class database, and use information within the database to design a garden.
· Garden Design Project requiring students to use all the information and skills they have obtained during Botany 1 and 2 to formally plan a garden taking into account plant growth needs, maintenance, and aesthetic design.

· Cooperative Teaming:  How will students collaboratively grouped?

· Botany 1 & Botany 2

· Informal grouping of the student’s choosing for day to day activities

· Partnered pairs for computer based (CD-Rom and Webquest) activities

· Table Teams for laboratory experimentation or assigned working crews for maintenance in the outdoor lab and teaching gardens

· Feedback:  During the unit and at the end of the unit, how will feedback be provided to the students?

· Botany 1 & Botany 2

· E-Instruction chapter and benchmark assessments

· The Quia website auto grading/ immediate feedback features for activities and review games.
· Microscope drawing rubric used to assess all student drawings

· Student daily course calendar and assignment checklists

· 3 week, 5 week, and end of the semester progress reports generated through the Gradequick software program

· Celebrating: During the unit and at the end of the unit, how will success be celebrated and how will effort be recognized and encouraged.

· Botany 1 & Botany 2

· Verbal praise and recognition of excellence in work such as lab reports and microscope drawings

· Special kudos given to students who score well or improve scores on the E-instruction assessments

· Culinary Days – exposing students to various fruits, vegetables, chocolate, tea, coffee, cheeses, etc but also to reward hard work in to outdoor lab and greenhouse

· Craft Days – seasonal activities like carving pumpkins, making potpourri, decorating pots for Mother’s Day and other activities like papermaking and essential oil crafts & soaps.

Reading Comprehension and Writing in the Content Area

Several strategies are outlined and explained below to address reading comprehension and writing skills.  Students need extensive practice and guidance in this area as I find them to very weak in their current abilities.  To begin with, I require complete sentences for answers which can initially be a battle to have some students conform to that level of expectation.  Secondly, I have to teach and coach students on how to answer higher order thinking questions so they are exploring and providing details necessary to answer the question fully.  Lastly, I have to teach students to back up their statements with examples or facts.  Stating their opinions does not make it an acceptable answer when absent any context or facts.
· Scanning and Skimming:  I learned this technique in a workshop on reading comprehension.  Basically, each time a new unit of study is introduced; the students and I will scan and skim over the entire chapter pointing out specific features like bold faced words, pictures, and illustrations.  This will not only help the students to familiarize themselves with the new material, but provide valuable resources to assist in microscope drawing & labeling.

· Reading Comprehension Prompts:  Again, during my summer workshop, I learned a technique called, “Marking Up The Text”.  This strategy is far superior to cold reading (just providing students with materials and asking them to read and find answer to questions).  Marking up the text is similar to highlighting, but much more efficient than a bleeding a sea of yellow over an entire article.  Students are taught a method of focusing their reading and noting important pieces of information.  For example, proper names and/or dates could be circled while important words or concepts are underlined or placed in brackets.  An unified system of initials written in the margins assist students in marking and retrieving information (For example MI=Main Idea, DEF=Definition, CAT=Category, L=List, IMP=Important Idea, EXP=Explanation).  Students are also encouraged to write or draw in the margin, making the system unique to their own style and understanding.  Marking a text in such a way better engages the reader and helps them to retrieve information more quickly when presented questions to answer at the end of the reading.
· Questions for Life: Questions for Life is a wonderful graphically organized resource that helps teachers to think carefully about the questions typically asked on assignments.  Higher order thinking skills are stressed in Questions for Life.  By thinking about the types of questions asked, I improved my laboratory and other daily activities to ensure students were thinking and applying their knowledge at a higher level of understanding.
· Graphic Organizers:  Graphic organizers give another level of understanding, especially for visual learners, beyond standard lecture notes.

· Visual Vocabulary:  I have slightly modified this Marzano strategy to create visual flash cards.  Many of the plant, fungal and algal specimens that we study have never been seen by students.  It is difficult to conceptualize something you have never seen.  By pasting a color photo on one side of an index card, and writing names and facts on the backs, students can use these cards to study and practice the content.  Whenever possible, we use etymology (word origins or meanings) and pneumonic devices to help students learn plant names and other terminology.
· Laboratory Reports:  Students get practice in writing by answering higher order questions in laboratory experiments.  However, two labs in particular, the Natural and Synthetic Dye Lab (Botany 1) and the Water Analysis Lab (Botany 2) employ extensive analysis and writing.  Generally, I have to provide guidance and direction as students have an inclination to cut corners and not include as much information as desired in their answers.  By experiencing at least one major writing project each term, students can develop the skills and expertise that will be required of them should they continue their studies in college.
Challenges

Student centered classrooms provide many wonderful and unique learning opportunities for students. They also have their own distinct set of challenges, many of which are outlined below.  Over the years, I’ve had to develop strategies to address these challenges.

· Keeping students focused and on task in a group setting

· Circulating throughout the room is essential to engage and focus learning groups.  Often, just checking in and sitting down with a group helps.  I ask them how they are doing and if I can see their work thus far.  This is usually enough to redirect the attention.

· Moving a student’s seating assignment is an absolute last resort.  Students need to learn self control and coping skills in a group dynamic.  We don’t get to choose or bosses or co-workers, but we can choose how to interact with them.  I’ve had to conduct my share of one on one conversations with students to discuss interpersonal skills.  Students always know that I care about them and want them to be successful.  That doesn’t mean that things will always be easy or that they won’t struggle from time to time.
· Time management, self pacing, and confidence
· Students need to learn organizational skills and goal setting if they are to complete their work on time.  I teach them coping skills and provide feedback as needed to teach them to better manage their work.  Constant feedback and progress monitoring helps them to keep up with their work, but students are free to make their own choices.  Sometimes, students take time to complete work for other classes.  It is fine if they do so, but they also know they must make up that time at home to complete their Botany assignments.  Just like college, students have to learn to prioritize their needs.  The majority thrive in this environment and love the flexibility.  They manage their work seamlessly.
·   With some students, it takes time and trust for them to feel comfortable to ask for help.  It usually does not take long for students to become comfortable asking questions.  Students know that I stop whatever I’m doing to help them, and I’m always pleasant and respectful, to their needs.  The trust factor is quickly established and barriers come down easily.
· It takes some time to help students develop confidence in their own abilities.  Students are in the habit of copying work from others, let alone challenging the accuracy and opinions from other students.  This dialogue often takes place when I circulate through the student groups.  It is important to teach students that copying does not necessarily help them and they shouldn’t always have blind faith in someone else’s answers or opinions.

· Failing assignments and grades

· Sometimes, students just drop the ball.  I always allow students to repeat assignments and re-submit them for re-grading; the only exception being exams.  If students having a ‘bad day’ prior to a test, I always allow them to take the exam on another day.  Students know that I want them to be able to perform at their best.  I am compassionate, but students know not to try to take advantage of my kindness.   My students are most appreciative and put in extra effort to let me know how much they appreciate what I do for them.
· The hardest thing for me to do is to allow children to fail.  My natural inclination is to want to help or push a student to complete their work or study harder for their exams.  However, at the end of the day, I won’t be there for the rest of their lives.  Sometimes, the best lessons we learn come from our failures.  I’ve had such discussions with my failing students; some come around and some don’t.  Whatever the student decides, they and I always know that it is not personal and we are never disrespectful or rude to each other.

· Failures in Botany do not happen often, but they do occur.  When a student fails a semester of Botany, I have the counselor’s remove them from the second semester.  It is not meant to be punitive.  Students either lack the maturity or ability to self-manage or need a cooling off period.  If a student decided to try Botany the following year, they are always given a clean slate to prove themselves.  The overwhelming majority of those students who try Botany again are successful the second time. 

