GCMS SCIENCE

CURRICULUM

2014
GCMS Science Committee 

Mary Laughery


Kindergarten

Cindy Petersen  
   

1st Grade

Tammy Zehr


2nd Grade

Janae Howes


3rd Grade

Cheryl Hasenauer

4th Grade

Jenny Acree


5th Grade

Shawna Pondel


6th Grade

Dale Hoogstraat


7th Grade

Carol Bierman


8th Grade

Josh Carter

    High School

Adam Schafer

    High School

Mark Ward

    High School
Elliott Hasselbring
    High School

Sharon Pool     Director of Student Services

Science Philosophy


The National Academy of Sciences developed “A Vision for K-12 Science”.  This philosophy stems from the need to educate all students in the prioritized areas of science.  The following points will be achieved through the implementation and articulation of Next Generation Science Standards:

Science for All Students

· Science, engineering and technology are cultural achievements and a shared good of humankind

· Science, engineering and technology permeate modern life

· Understanding of science and engineering is critical to participation in public policy and good decision making

· National need

Coherent Learning

· Coherent investigation of core ideas across multiple years of school

· More seamless blending of practices with core ideas and crosscutting concepts

Science Purpose


“The framework is based on a rich and growing body of research on teaching and learning in science, as well as nearly two decades of efforts to define foundational knowledge and skills for K-12 science and engineering.  From the work, the committee concludes that K-12 science and engineering education should focus on a limited number of disciplinary core ideas and crosscutting concepts, be designed so that students continually build on and revise their knowledge and abilities over multiple years, and support the integration of such knowledge and abilities with the practices needed to engage in scientific inquiry and engineering design.”


The three major science dimensions are as follows:  

1. Scientific and engineering practices

2. Crosscutting concepts 

3. Disciplinary core ideas

A. Physical Sciences

B. Life Sciences

C. Earth and Space Sciences

D. Engineering, Technology, and Applications of Science

“The overarching goal of our framework for K-12 science education is to ensure that by the end of 12th grade,

· All students have some appreciation of the beauty and wonder of science;

· Possess sufficient knowledge of science and engineering to engage in public discussion on related issues,

· Are careful consumers of scientific and technological information related to their everyday lives;

· Are able to continue to learn about science outside school; and

· Have the skills to enter careers of their choice, including (but not limited to) careers in science, engineering, and technology.”


Taken from the Summary of A framework for K-12 Science Education:  Practices, Crosscutting Concepts, and Core Ideas Summary by the National Academy of Sciences.
CURRICULUM

ANALYSIS
SCIENCE ACHIEVEMENT


Students should graduate from high school as scientifically literate individuals, who understand that inventiveness influences their lives as it interacts with society.  The major factors contributing to scientific achievement or literacy are as follows:  

1. Comprehension of basic content

2. Working knowledge of scientific processes

3. Appreciation of the nature of science

4. Understanding of the interaction of science, technology, and society

5. Positive attitudes towards science, whether it be for academic or practical attainment

The value of scientific achievement or literacy is the ability to understand and verify what is presented as scientific fact, and the ability to make wise decisions on the basis of this knowledge.  In making these decisions, students must recognize that science is not value free; therefore, they must be capable of making ethical judgments regarding science and social issues.  

The central purpose of student evaluation is to measure how well students are achieving the outcomes and objectives identified for the five major factors.  Student evaluation is a means of providing feedback to the teacher and students on the effectiveness of the learning process.  It is important to think of three different types of evaluation:  diagnostic, formative, and summative.

STRENGTHS

1. Due to the high school requirement of three years of science, students’ knowledge level, and therefore, student achievement will see an increase.
2. The new high school course structure allows for increased knowledge in areas of chemistry and physics.
3. High school students will benefit from the AP Biology course offering in order to increase the science rigor.
4. The Next Generation Science Standards have focused on learning at a greater depth.  This allows teachers to teach a concept to a greater degree, often allowing for experiments.
5. NGSS focuses on more hands-on learning.  This format will increase student achievement, since higher level thinking skills will be involved through experimentation.
6. The fourth grade and seventh grade ISAT scores for 2012 were 93 and 84, respectively, showing that science achievement at the elementary and middle schools are at a high level.  
7. ISAT Item analysis trends at both the elementary and middle school level show achievement about the state in all areas.  (This data is not available at the high school level for the PSAE.)
	Identify the basic safety procedures (e.g., “Keep your clothes and hair away from open flames,” “Don’t taste substances without permission.”) when conducting science activities.
	13.4.02
	3/ 81%
	1/ 61%
	2/ 76%
	2/ 78%
	2/ 74%

	Explain why similar results are expected when procedures are done the same way. Understand the importance of recording observations accurately and honestly.
	13.4.03
	-
	-
	-
	-
	-

	Know that scientific results must be reproducible. Know that different scientists study different subjects but work in similar ways.
	13.4.04
	2/ 78%
	1/ 77%
	-
	-
	-

	Know that scientists accept a theory that is supported by tests and experiments until it is disproved or improved upon.
	13.4.05
	-
	-
	-
	-
	-

	Recognize that scientists share results so that each scientist may build upon what he or she learns from others.
	13.4.06
	-
	-
	-
	-
	-

	Understand that when an experiment is performed a few times and yields conflicting results, one must repeat it many times. Understand that one should also try to find an explanation for the conflictin
	13.4.07
	2/ 71%
	2/ 69%
	2/ 72%
	1/ 80%
	1/ 48%
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WEAKNESSES

1. The high school PSAE scores have room for improvement.
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2. While there is an increased opportunity for science experimentation, teachers lack training in determining the best assessment method.

3. With the implementation of NGSS, classroom teachers will lack the required materials for many experiments.

4. Currently, teachers across a given grade level are not teaching the same objectives or putting the same emphasis on a given topic.  This certainly weakens the articulation, and makes it difficult for both the student as well as the teacher at the next grade level.  

RECOMMENDATIONS

1. Since the ACT science portion of the PSAE is mainly a test of reading ability of charts and graphs, other subject areas could assist in preparing students to read them analytically.

2. Teachers would benefit from professional development in the area of preparing a rubric for the assessment of experiments.

3. At the end of the science curriculum study, teachers should present a list of materials that are still lacking for the increased science experiments.  The list should be created immediately, and built upon as the school year and the science study progresses.

4. With the implementation of NGSS, all teachers must make a concerted effort to teach what is required at the grade level or subject area.  Grade level teachers must collaborate so that the topic and standards focus is the same throughout the classrooms.

SCIENCE COORDINATION


Specific science objectives that are taught in grades kindergarten through twelve provide a sequential and fully articulated science curriculum, which is in alignment with the Next Generation Science Standards.  Although the individual program of study for each grade or course may appear to stand alone, each represents an interlocking piece of the total curriculum.  According to the Next Generation Science Standards Framework, science is considered to be a body of knowledge as well as an evidence-based, model and theory building enterprise that continually extends, refines, and revises knowledge.  There are three dimensions of the science standards that are intertwined to form each standard:  

1. Practices

2. Crosscutting Concepts

3. Disciplinary Core Ideas

The three dimensions provide integration of the science standards within the

grade level or course, yet also links learning from one grade level to the next, providing clear and distinct articulation.  Instruction in science at each level involves the building upon concepts, processes, and behaviors developed at preceding levels.  Each standard with related objectives should be thought of as describing a continuum of knowledge and activities along which the student may progress.  The progress of the student’s science education should reveal a clear picture as to the student’s college and career reading as he/she progresses through the science curriculum. 

STRENGTHS

1. The GCMS science curriculum is aligned to the Next Generation Science Standards, which will provide students with a strong science foundation that will be articulated through out all grade levels.

2. The disciplinary ideas are divided into four domains:  physical science, life science, earth and space science, and engineering, technology, and applications of science.  The domains are connected and built upon from one grade level to the next.
3. The new NGSS Scope and Sequence will reflect the “depth rather than breadth” of learning.  While the students will acquire knowledge that covers fewer topics, they will learn the standard at a deeper level.  

4. The depth has been limited to five topics that we can focus on throughout the district.   Thus we can achieve the “depth/breadth” concept. 

5. Science instruction can also be taught across the curriculum, especially in the areas of health, physical education, and reading.  This allows for a continued effort to connect to the Common Core State Standards.  

6. While the Next Generation Science Standards will be covered in grades K-12, it is also understood specific objectives will reinforce concepts in order to assist students in developing a strong knowledge base.

WEAKNESSES

1. While the standards and objectives are clearly delineated in order to provide a strong and articulated science curriculum, not all classes at a grade level are teaching objectives to the same degree of depth.

2. While laboratory experiences are a valued part of the science curriculum, different teachers include labs at different levels, due to a lack of time or materials.  

3. Lack of planning time makes it difficult for the elementary teachers at a specific grade level to make sure that material is covered to the same depth.

RECOMMENDATIONS

1. Since communication will be the key in determining whether performance expectations are being covered, it is vital that the teachers meet at least once a quarter to review pacing.  A chart will need to be completed each nine weeks at every grade level or subject area in order to ensure that articulation will occur.  The quarterly chart will be turned into the curriculum director.

2. Science teachers must be vigilant in monitoring science curriculum, in order to determine gaps in the scope and sequence.  It is important to remember that while the written curriculum appears to be complete, gaps may occur in the actual teaching.  

3. Science teachers would benefit greatly from having meetings between the building s more than once a year.  

4. Teachers must be reminded that the while Performance Expectations are required to be taught at each grade level, there are other objectives that must be covered in order for students to receive a comprehensive curriculum.  

SCIENCE MATERIALS, EQUIPMENT, AND FACILITIES


The availability of the proper science materials, equipment, and facilities is a major factor in determining the effectiveness of the science curriculum.  The Next Generation Science Standards is an inquiry-based curriculum that necessitates frequent lab work.  Each teacher must have access to the materials, equipment, and facilities that complement and facilitate his/her grade/subject level curriculum.  


The science materials, equipment, and facilities must also furnish the flexibility to provide for varying student interest, abilities, and developmental needs.  Materials, equipment, and facilities must incorporate and/or accommodate some degree of active learning- an approach that encourage students to construct understanding from hands-on experiences.  

STRENGTHS

1. The science materials and equipment that are now being utilized are incorporating current science concepts.

2. Grade level teachers work to share materials among the classes, as needed.

3. Although limited in some areas, the availability of materials and equipment provides the opportunity for student participation in many diversified areas of sciences.

4. Students experience a continuum of activities from grade level to grade level, in order to properly build on knowledge, according to the scope and sequence of the NGSS.

5. Students are able to utilized science activities and techniques not only in science, but also in the field of agriculture.  

6. Additional experimentation is very beneficial to the students, since it allows for higher level and deeper thinking skills, and increases practice on drawing conclusions. 

7. Many of the grade levels at the elementary school integrate science into their reading and/or math curriculum.

8. ActivBoard provide an excellent resource to expand science lessons.

WEAKNESSES

1. Due to the NGSS, current textbooks do not align to the standards, and teachers must search for a lot of supplements.

2. Only a few elementary classrooms have sinks, which can be an issue with certain experiments.

3. Present budgetary allotments are not sufficient to meet the demands of the Next Generation Science Standards lab requirements.

4. Funding is currently not available for all teachers to purchase consumable and/or perishable science materials as needed during the school year.

5. Due to space constraints and budget issues at the high school, Horticulture/Botany and the BSAA courses are unable to utilize a much-needed greenhouse.

6. Due to other curricular demands, it is often difficult to schedule the time that is necessary for experiments, especially at the elementary school level.  

7. Many of the materials that are needed for experiments must be replenished each year, which becomes costly.  

RECOMMENDATIONS

1. Identify an area for a greenhouse to be built.  Perhaps locating grants would be a catalyst for the development of a greenhouse for the students to utilize if the district would be able to match the funds.  

2. Illinois State University and University of Illinois often have grant or study opportunities available so that our district could develop a partnership.

3. Before adding science items to teacher requisition lists, perhaps the teacher could send out an e-mail to fellow science teachers to determine if the supplies could be located in district.  
SCIENCE METHODOLOGY

The methodology applied in science teaching, although varying among staff members, tends to focus on two strategies: teacher-centered presentation and inquiry or discovery teaching.  When utilizing either methodology, the teachers strive to incorporate constructivist learning; whereby, students use their existing knowledge base regarding a science concept and then have experiences from which the student constructs new concepts.  The methodology utilized is dependent upon the topic of study, equipment and space available for experimentation, and the time allotment for teaching science.  As a progression through the grades occur, labs and lab-related activities should become more student-led or student driven.  Labs across all grade levels and subject areas should follow the similar or a similar format.  Students will be introduced to a formal lab report previous to the upper level classes, and the lab report requirement should become more common as progression continues.

The faculty will endeavor to apply the new NGSS technology of fundamental science principles, the mastery of the scientific inquiry process, the verification of practical scientific knowledge, and the social and environmental implications of scientific development.  

STRENGTHS

1. The faculty works to differentiate teaching in order to address student needs.

2. Teachers incorporate supplemental materials in order to reach and teach students.

3. Labs are utilized in order to engage students.

4. By doing labs, students better understand the scientific method and its outcomes.  Students will also acquire many opportunities for data collections with analysis.

5. Practice in data manipulation provides direction for stepwise processes in science as well as other areas of study.

6. “Hands on” experiences will promote students’ engagement and curiosity. 

WEAKNESSES

1. While labs occur within the district, there needs to be an increase of frequency at all grade levels.  

2. The science budget currently does not cover the materials that would be needed for an increase in science labs.

3. It will be necessary for all teachers to increase their students’ lab experience in order to articulate the standards. At the elementary level, the science lab experiences should be the same across the grade levels.  

4. Science textbooks at many of the grade levels and subject areas are not compatible to NGSS; therefore, many teachers must locate supplementary materials.  Lack of a textbook for these areas makes it difficult for students to be able to refer back to the resource for study purposes.

5. Due to scheduling challenges at the elementary school, not all classrooms at a specific grade level have the same amount of time to teach science, making it difficult to conduct labs.

6. Due to the variation in background knowledge and interest, science lessons at the lower levels may not be taught to the same depth across a grade level.

7. With the coming of NGSS, teachers lack the necessary time to research, prepare and plan for lessons, assessments, and labs.   
8. As progression occurs at the high school level, activities and labs should change focus from collection and analysis to manipulation and generation.

9. Also at the high school level, an emphasis on vocabulary as opposed to a vocabulary concept leads to memorization of a particular idea as opposed to utilization of a given idea or framework.  

RECOMMENDATIONS
1. By incorporating the Next Generation Science Standards, the inquiry process will become a major focus.  
2. Teachers will need professional development in order to provide labs that will follow the NGSS format.  
3. Teachers will collaborate in order to follow similar format of structure of labs/activities with a gradual change in expectancy and assessment.  The labs should show continuity while the application of depth remains constant and gradual.  

4. Serious consideration must be given to the purchase of new textbooks that will be matched to the NGSS.

5. Teachers should investigate the utilization of “Ag in the Classroom” materials, as well as other resources that are offered for free.

6. Teachers should research any grant-writing opportunities in order to acquire needed materials.  Some examples of grants that are available are from STEM and the DNR.  

7. Teachers need to collaborate with math and/or English departments for direction of differentiating for student needs and special needs.  

8. At the elementary level, evaluation of each grade level schedule should occur to determine if each class has ample time to teach science.

9. Teachers will assess timeline of material information presented to enhance comprehension and retention.

