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Data-Driven and Standards-Based Instruction

What does secondary science look like in Kentucky?

Every year, just like so many of you, we pore over the statewide assessment reports to look for patterns and trends and to make inferences and draw conclusions about the state of science in the Commonwealth. Here are our latest observations:

2008 State KPR Analysis - 11th-Grade Science

OPEN RESPONSE

Open response performance means range from a high of 2.0 to a low of 1.4.


Highest: Interdependence 


Lowest: Biological Change (was highest OR in 2007)

Biological Change has the highest number of blank and 0 responses (27 percent), while Motion and Forces has the lowest number of blank and 0 responses (5 percent).
MULTIPLE CHOICE

Multiple choice performance ranges from a high of 0.63 to a low of 0.48.


Highest: The Earth & the Universe

Lowest: Structure and Transformation of Matter

The Physical Science subdomains had significantly fewer blank and 0 responses than the others.

STUDENT QUESTIONNAIRE DATA

Kentucky 11th-grade science students responded that once a week or more frequently:

· 28 percent read about science from a source other than a textbook.
· 32 percent use equipment like microscopes, computers and beakers.
· 24 percent design and conduct experiments about things students are interested in.
· 29 percent present (e.g., draw, graph, write) or discuss the design, procedures and results of investigations.
· 14 percent say they NEVER use equipment like microscopes, computers and beakers.
· 29 percent say they NEVER design and conduct scientific investigations about things they are interested in.
Student questionnaire results are virtually unchanged from 2007.

OVERALL STUDENT DEMOGRAPHIC TRENDS

Percent Proficient/Distinguished by Demographic Group

	Demographic Group
	Percent Proficient + Distinguished

	
	                 (change from 2007)

	Asian 
	54 percent (-4)

	White
	44 percent (0)

	Kentucky average (all students)
	41 percent (0)

	Free & Reduced-Price Meal Eligible
	28 percent (+1)

	Hispanic 
	26 percent (-2)

	African American 
	16 percent (-3)

	Students with Disabilities
	14 percent (0)

	Limited English Proficiency
	10 percent (0)


Noteworthy Demographic Observations

Two populations (white and Asian) outperform the state average. African American students outperform disabled and LEP students, unlike the results observed in elementary (and middle school in regard to students with disabilities). Twenty-six percent of the students who took the alternate assessment scored P or D.

The state science index has decreased by 1.8 points from 2007 (from 72.8 to 71).

Notes on Science Indices

Two schools have an 11th-grade science index of 100 or greater. Six schools have an 11th-grade science index between 90 and 100. Ninety-two schools have an 11th-grade science index lower than 70.
So, what are some of questions that these observations raise?
· How many of the African American students are also identified as students with disabilities?

· There is a general downward trend in proficiency when measured from elementary to high, with only 41 percent of 11th-grade students (as a whole) achieving proficiency or higher. Is this trend in science reflected in all content areas? If not, what are the crucial distinctions in those areas where this trend is not observed? What can be done to elevate the performance of high school students?

· Only eight schools in the entire state have science indices above 90. What can lower-performing schools learn from them?

· Are students in low-performing schools being given the opportunity to learn all of the assessed content prior to 11th grade, or do their schedules and course offerings deny them even the possibility of achieving proficiency prior to assessment?

· The Program of Studies mentions investigations several times, but 29 percent of our 11th-grade students say they NEVER design and conduct scientific investigations about things they are interested in.

· Why aren’t the high and low subdomain scores consistent across multiple choice and open response?
Obviously, we cannot answer all of the questions …

… but we believe they are questions worth pursuing — and we’d like to hear any insights or inferences that you can provide to help us make more sense of the data and allow us to provide support in areas that you feel are needed. Please send us your thoughts and reactions so that we can attempt to better meet your needs.
Practice doesn’t make perfect — perfect practice makes perfect!
At the recent Kentucky Association of Assessment Coordinators conference, and again at the Kentucky Science Teachers Association fall conference, we heard much discussion of schools gearing up for an open response blitz period — a massive emphasis on test review/preparation intended to improve student performance on the KCCT. Unfortunately, we also heard many misconceptions regarding test items, scoring and more. 
The information below addresses some of those concerns. KDE also has a guide called Developing High Quality Open Response and Multiple Choice Items for the Classroom, which is located on the KDE Web site at: http://www.education.ky.gov/users/jwyatt/PlanningGuide/Developing%20KCCT-like%20Questions.pdf.
One of the most useful pieces of that publication can be found on page 15 — Common Misconceptions about scoring of open response items on the KCCT — and is copied below. At the recent Kentucky Association of Assessment Coordinators conference, and again at the Kentucky Science Teachers Association fall conference, we heard much discussion of schools gearing up for somewhat of an ‘open response blitz’ period—a massive emphasis on test review/preparation intended to improve student performance on the KCCT. Unfortunately, we also heard many misconceptions regarding test items, scoring, etc.  We thought we’d take this time to address some of those concerns.  Hopefully, you are aware that KDE has a guide called Developing High Quality Open Response and Multiple Choice Items for the Classroom. It can be found on the KDE web at: http://www.education.ky.gov/users/jwyatt/PlanningGuide/Developing%20KCCT-like%20Questions.pdfOne of the most useful pieces of that publication can be found on page 15—Common Misconceptions about scoring of open response items on the KCCT—and copied below. 

	                Misconception
	       Fact

	Restating the question is mandatory.
	No, it is not required and doing so will not gain additional points.

	Responses restating the question without further information will be given at least one point.
	No, additional information must be included in order to receive any credit.

	A graphic organizer should be done on the response page.
	Depending on the type of question being asked a graphic organizer may not be the best way to record the answer.  Best practice would be to use the organizer on scrap paper and then record. 

	Answers must be in paragraph form.
	Scorers are trained to focus on content and not address the format of the response.  A response in any format: bulleted, labeled diagram, or graphic organizer, will be scored.  However, the nature of graphic organizers is to outline or abbreviate rather than to give supporting information and/or explanations that are usually required by the questions.

	Doing more than required by the prompt will score a 4.
	A 4 will be assigned to a response that completely and accurately reflects the correct answer according to the rubric.  No additional information is required to score a 4.

	Must use content specific vocabulary in order to score a 4.
	Not necessarily, if the content can be adequately expressed without the use of specific vocabulary appropriate credit will be given to the response.  Content vocabulary is only required if the question specifically asks for its use.

	Three or more examples must always be given.
	No, the question will specify the number of examples required.  Giving more will not increase the odds of receiving a higher score.

	Scorers only have 30 seconds to score each piece.
	No, scorers can take as much time as needed on each piece.

	Released items are bad items that have been thrown out of the test.
	Not true, the items are good to use in instruction and are representative of the test. Release is not based on how the item performed.

	“Strike thrus” on an open response is better than

erasing.
	Not necessarily, scorers will score what is written

on the page. Strike thrus may take up more space

than erasing leaving less space to complete a proper response.

	Open response answers will be scored using the new analytical scoring.
	Each open response item has a specific scoring guide/rubric. The question is scored for content and not writing mechanics.

	Reading and mathematics at the new grades will be

counted for only NCLB.
	For grades 3-8 all reading and mathematics scores will be used for NCLB and CATS calculations.




While it is our opinion that no amount of ‘test prep’ can match day-to-day high quality instructional experiences, we do believe that ensuring that both instruction and assessments are congruent, versus merely correlated, to the standards is the first step in preparing all students to be successful.  
What does it mean to plan “congruent” instruction and assessments?

For these purposes, congruent is considered to be equal or identical, versus correlated, which is considered only related or connected. The first thing to consider when planning for congruency is the standard(s) to be addressed. The best place to begin is the Combined Curriculum Document (CCD), since this provides the Academic Expectations, Program of Studies and Core Content for Assessment all in one place. The CCD also is useful because it breaks the big ideas into chunks. 
For example, if the big idea to be addressed is “Unity and Diversity,” then, in the Secondary CCD, you would see that the first chunking of standards deals with cells, the second deals with specialized cell parts, next is DNA, genetics and variation and finally, classification based on DNA similarities.
Example: cells chunk
	Program of Studies: Understandings
	Program of Studies: Skills and Concepts 
	Related Core Content for Assessment

	SC-H-UD-U-1

Students will understand that the many body cells in an individual can be very different from one another even though they are all descended from a single cell and thus have essentially identical genetic instructions. Different parts of the instructions are used in different types of cells.
	SC-H-UD-S-1

Students will analyze the parts within a cell responsible for particular processes and create analogous models for those processes

SC-H-UD-S-2

Students will identify a variety of specialized cell types and describe how these differentiated cells contribute to the function of an individual organism as a whole
	SC-HS-3.4.2

Students will understand that most cell functions involve chemical reactions. Food molecules taken into cells react to provide the chemical constituents needed to synthesize other molecules. Both breakdown and synthesis are made possible by a large set of protein catalysts, called enzymes. The breakdown of some of the food molecules enables the cell to store energy in specific chemicals that are used to carry out the many functions of the cell

SC-HS-3.4.4

Students will understand that plant cells contain chloroplasts, the site of photosynthesis. Plants and many microorganisms (e.g., Euglena) use solar energy to combine molecules of carbon dioxide and water into complex, energy-rich organic compounds and release oxygen to the environment. This process of photosynthesis provides a vital link between the Sun and energy needs of living systems.

SC-HS-3.4.8

Students will understand that multicellular animals have nervous systems that generate behavior. Nerve cells communicate with each other by secreting specific molecules. Specialized cells in sense organs detect light, sound and specific chemicals enabling animals to monitor what is going on in the world around them.


It is worth the time to really consider what the standards are stating. For example, a first reading of the first understanding -- 
“Students will understand that the many body cells in an individual can be very different from one another even though they are all descended from a single cell and thus have essentially identical genetic instructions. Different parts of the instructions are used in different types of cells.” 

-- might evoke an initial thought that students are required to study the DNA of a cell and how it makes cells differentiated.  However, a careful analysis of this understanding, along with the accompanying skills and concepts (see middle column above) reveals that this is not really about cell differentiation at all. The learning experiences should be focused on understanding that cells are made up of parts with specialized jobs. Students should be able to draw analogies relating to organelles functions and objects in their world. Differentiated cell types are more important in this standard than the process of differentiation.

When looking at the Core Content for this standard (see third column above), it focuses on chemical reactions that occur in cells and functions for various cell types including plant cells and nerve cells.  
So, the difference in associated learning targets for a teacher planning for congruent vs. merely correlated learning experiences may result as follows: 
	Targets Congruent to the Standards
	Targets Correlated to the Standards

	· Describe the function of parts in the cell and make analogies.

· Identify cell types found in organisms.
· Identify functions for different cells in an organism. 
· Diagram the breakdown of food to energy in a cell. 

· Explain how photosynthesis occurs in a cell.
· Describe communication between cells in a nervous system response.

	· Know that cells make up individuals.
· Investigate cell types.
· Define cell organelle functions.
· Identify tissues and organ systems.
· Write the reaction for cell respiration.
· Label the parts of a plant cell involved with photosynthesis.
· List the sense organs.



Undoubtedly, some students will begin to wonder about how genes dictate cell function. That’s great -- it indicates that they are interested in science and how things work. These questions can be used as you teach them how to do non-investigative research for producing feature articles that could be used in their portfolios. However, with such limited instructional time, the majority of our students’ learning experiences and assessments must be intentionally congruent to the particular standards for the level being taught.


How can assessment practice help increase content knowledge?

A critical point that is sometimes forgotten in assessment practice is that the KCCT is primarily a test of science content knowledge and application. No amount of practice using graphic organizers or student response protocols will ever substitute for a lack of content understanding. Emphasizing only the technique of answering open response questions while ignoring the content those questions address is of questionable benefit in the long term. 

Organizers aren’t very helpful if the student lacks the knowledge needed to complete them. Good assessment prep helps students legitimately increase their content competency in science, not artificially boost their scores by somehow gaming the test.

The Developing High Quality Open Response and Multiple Choice Items for the Classroom guide mentioned above contains a section devoted to classroom practice. While it is certainly not the only model for open response practice, it is one that focuses on increasing content knowledge and providing for a measure of student success. This section is reproduced below:

Classroom Practices for Improving Student Responses on Open Response Questions

It is important for teachers to remember that the KCCT is a test of content knowledge, and that KCCT-like ORs are designed to assess what students know about the content they have studied. While coaching students on the technique of answering ORs may help them perform better on the KCCT, endless practice on questions that are unrelated to the concepts being studied in their classes is of dubious value. No amount of practice answering questions can substitute for a lack of content instruction. When practicing ORs with students, teachers should be careful not to emphasize technique at the expense of content.

Best practice in coaching students to perform well would be to practice using well-written questions that assess the concepts being studied at the time, not merely answering randomly chosen released items administered on a rigid schedule. High-quality student practice is essential; quality of practice is far more valuable than quantity of items answered.

Teacher demeanor while practicing open response questions is critical. Students need to believe it matters to their teachers that they do well. Try to be positive, encouraging and upbeat when working on open response skills. Students will value learning this skill only if they are convinced teachers value it as well.
A Multi-Day Classroom Model for Coaching Students to Proficiency

This framework for working with students to increase their skills in answering open response questions is practiced in some form by many schools throughout the state. While there are some variations between districts, this is the basic strategy some schools use to help students score their best on the open response portion of the KCCT.

In some successful schools, it is a matter of policy that students revise their responses until they score a 3 or better. Teachers, assistants or volunteers work with students individually until they achieve this goal.

First
(Choose an open response question from your current instructional unit that reinforces the critical concepts or essential questions the unit is framed around. The question should be one that permits a richness of discussion, both in content and practice.

If there is a reading passage, read it with the students.

(Read the question. Discuss the wording of the question and ask the students to tell you what it actually requires them to do. Model your thinking as you do the same.

If the question requires listing items from the text, ask students to give examples. List all responses on the board, including some you know are incorrect. When all examples are listed, ask the class to examine the list and decide which responses don’t really relate to what the question asks. Cross those responses off the list and explain why. Make sure that this discussion is grounded in the content of the question and not just about the techniques of constructing a response.

(Discuss the rubric with the class. Discuss what it would take to make a 3 or 4. Point out the important words in the 3 or 4 descriptors (several, detailed, complete, 3 or more). Continue to model your thinking as you work through this process.

(Have students write a response without assistance. Collect the responses.

After collecting student responses, review them and choose a few samples to discuss the next day. Choose a variety of responses that includes at least one high-scoring example and several that need improvement. Make them anonymous by retyping them or concealing the names. Use a large font and make either overhead transparencies or save a document to display on a projector or TV if available. Sharing photocopies of student responses is another option.

Second

(Hand back the student responses. Explain to students they are going to discuss some responses by their classmates and evaluate them according to the rubric. If you use actual examples from your current students you may want to caution them not to call out if they see their own.

(Share a student response. Ask the class to read it and score it according to the rubric. Read the response aloud if appropriate. Select students or solicit volunteers to justify their scores by comparing the response to the rubric.

(Have a class discussion on how to improve the answer. Frequently refer students back to the rubric as they make suggestions. Be sure to point out and correct any content misconceptions present in the sample responses.

After the class has revised the first sample response, repeat the process until all of the samples have been reviewed.

(Have students correct their own responses by following the same process. Collect the responses again.

Finally

(Hand back the student responses with students arranged in groups of 3 or 4. 

(Have students read the responses of the other students in the group and make suggestions for improvement. Remind students they are not to make direct corrections on someone else’s paper. 

(Collect them again after all group members have reviewed every response and have had an opportunity to make additional corrections based on peer feedback. 

Note: peer review time can possibly be decreased as students become more skilled at correcting their own responses.

(Read the finalized responses and assign them a score. Work individually with any student not scoring at least a 3 until his/her response reaches that level or higher. 

Note that in this model, students do not receive a score from the teacher until after they have had multiple opportunities to revise their answers. This framework gives students the opportunity to recognize their errors and to learn from the good examples of others. 

As the year progresses and students become more adept at answering questions the process can be streamlined or shortened, perhaps by scaling back on either the peer review or whole-class review portions of the discussions.

Students might find it helpful to have a working folder of open response items that contains all drafts of their responses. This will allow them to demonstrate their growth over time.
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