A Case Study for Continuous Improvement in Biology at
 Jenks High School, Jenks, Oklahoma

The Oklahoma School Testing Program, as mandated in Title 70.O.S.S1210.508, requires that students who have completed instruction for specified secondary-level competencies complete End-of-Instruction tests for those competencies in order to graduate from high school.  Students can retake the tests once, prior to graduation.  The highest-achieved performance level is entered on a permanent record included in the student’s high school transcript.  Beginning in 2008-2009, Oklahoma students will be required to pass four out of the seven End-of-Instruction tests in order to graduate from high school. 

In 2003, the first End-of-Instruction test in Biology was administered in Oklahoma.  At the time, I was both a full-time science teacher and serving as the science department’s Curriculum Resource Teacher (CRT) at Jenks High School in Jenks, Oklahoma.  Jenks High School is a suburban school in south Tulsa County with an enrollment of approximately 2000 students.  As a CRT, one of my main responsibilities was to ensure that the JHS science curriculum was aligned with Oklahoma’s Priority Academic Student Skills (PASS) for each specific science course.  PASS was established during the 1993-94 school year by committees of Oklahoma educators and are the set of academic skills and knowledge public school students are expected to master at each grade level.  As mandated by statute, PASS was revised in 1996, in 1999, and again in 2002.  Each End-of-Instruction (EOI) test is aligned with the PASS standards.  The Biology PASS standards include both “process/inquiry” standards and “content” standards as listed in the Alignment Blueprint in Table 1.
Table 1.
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Table 1 (continued).
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Following administration of the EOI test each year, the State forwards an analysis of the results for each school district with the test data disaggregated into a number of different subgroups and how each sub-group performed on each PASS standard as per the Alignment Blueprint.  The results of that first EOI Biology exam were not exactly up to Jenks Public School standards as only 59% of all students taking the exam were considered “proficient”.  As the results on EOI exams in other core areas at JHS were much higher, I was given the task of finding ways to improve student performance on the Biology EOI exam.
Not knowing exactly where to start, I examined the first year’s test data.  With an emphasis on using data such as this to drive instruction, evaluate progress and improve student learning, Jenks Public Schools—a 2005 recipient of the Malcolm Baldrige National Quality Award—incorporates an array of data-based decision-making tools.  The Biology EOI exam data was perfectly suited for standard-by-standard analysis via a “radar chart”.  A radar chart is a little-used chart that was first brought to my attention by Dr. Lee Jenkins, a consultant to Jenks Public Schools since 2000. With its unique layout, a radar chart is a quick, effective way to display results from a variety of assessments.  An example of a basic radar chart is seen in Figure 1.
Figure 1.
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An quick examination of this radar chart shows us that students in Oklahoma do well on the objective “Identify potential hazards and practice safety” (square) and, conversely, the chart shows that students in Oklahoma did less well on the objective “Evaluate the design of investigations” (circle).  Once data has been organized in this fashion, comparing district, school, teacher or class current results or results over a period of time is simple.  In Figure 2, the 2003 EOI Biology results from Jenks High School are shown.
Figure 2.
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Looking back and forth at the Figure 1 and Figure 2 gives us some idea of how the students at Jenks High School fared compared to all students in Oklahoma.  However, combining the data onto one radar chart as in Figure 3 allows us to more clearly see this comparison.

Figure 3.
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In Figure 4, results for Jenks High School over a period of years are charted in order to see
changes in specific objective areas.  To avoid cluttering the chart with too many lines, only the most current years data is connected with a heavy line.  Previous years data points by objective are still visible.
Figure 4.
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The charting of data in this fashion allows a clear view of continuous improvement or problems in each specific objective/standard area over time.  When we again chart the 2006 Jenks High School results per objective with the 2006 Oklahoma results as in Figure 5, the improvement is more noticeable.
Figure 5.
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As mentioned previously, the overall percentage of Jenks High School students who tested proficient on the 2003 EOI Biology Exam was 59%.  In Figure 6, the percent of students testing proficient on this exam for the years 2003-2006 at Jenks High School are compared to the Oklahoma percentages during the same period.

Figure 6.
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As expected, improvement in each of the objective areas is directly correlated with improvement in the overall proficiency rate.  While Oklahoma as a whole improved by only 9 percent from 2003-2006, Jenks High School improved by 29% during the same time period.
Process of Improvement

The processes used to increase results on the EOI Biology exam were several.  Following the 2003 exam and subsequent results, we examined the Oklahoma PASS standards and objectives, the Testing Blueprint and the Test Item Specifications.   All biology teachers met together to address the following questions:


1.  What are we teaching currently and why are we teaching that?


2.  What do the PASS standards ask us to teach?


3.  In what specific objective areas are our students strong or weak?


4.  Why are our students strong or weak in those areas?


5.  What can we do to improve the weak areas?

Following the discussion of these questions, I asked Dr. Jenkins what the next step should be.

He suggested that a dichotomous key be used to align the curriculum horizontally.  Although the actual instrument we used is not reproduced here, the questions asked about each of the PASS standards and objectives were as follows:


1.  What chapter in our textbook covers this objective?


2.  If the objective is not covered in our textbook, what project or lab covers the 
  

objective?


3.  If no chapter, project or lab covers this objective, what can we add to cover it?

4.  If we are currently incorporating a project or lab that is not aligned with one of 

the required PASS objectives, what should we do with it?
Through a significant amount of work and “buy-in” from the biology teachers, we realigned the biology curriculum to make sure each objective and standard was addressed prior to administration of the exam.  After identifying the essential elements of the biology course, bi-weekly quizzes using the L to J process were administered to increase student retention of subject matter. A committee of biology teachers prepared a rigorous review program to be used in all biology classes, sometimes during and sometimes after school.  Practice EOI exams were administered and a thorough item analysis of each teachers results were done using radar charts to identify weak areas.  If the area had not been covered yet, then it was just noted as such.  If an area had already been covered, then that teacher provided additional instruction in that area either during class time or in reviews.

In implementing all of the above measures, the standard resistance of “just teaching to the test” was encountered.  To help with teacher “buy-in”, the teachers were asked the following:


“If you are not teaching to the test, which is aligned with the PASS objectives and 


standards, then just what are you teaching toward?” 
This turned out to be a very good way to get the teachers to reexamine the existing reasons for teaching what they had been teaching and become more open to change.  The improvement process outlined above has been repeated each year with modifications made to practice quizzes and tests, review sessions and instruction as needed.
Addressing Subgroups

In addition to addressing all students in biology at Jenks High School, performance on the EOI biology exam within the various student subgroups was analyzed.  Examining the first year average proficiency rate (those students who scored at the “Satisfactory” or “Advanced” level on the test) helped establish a base-line to which we could compare future results.  The first year results are shown in the radar chart in Figure 7.

Figure 7.
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When subgroup improvement was planned, restraining forces typically associated with the various subgroups and how they perform on standardized tests were addressed.  Learning styles, prior preparation and success in science, language barriers, behavioral issues, instruction and testing modifications and other barriers associated with the various subgroups were taken into account.  Teachers discussed ways to address and attended Professional Development workshops to increase their understanding of these barriers and how to remove them.

When results from 2006 are added to the baseline radar chart, improvement in the passing rate of each sub-group can be easily seen.  The subgroup results for Jenks High School in 2003 and 2006 are shown in Figure 8.
Figure 8.
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These and the previous results do indicate the need for additional improvement in specific subgroup and objective areas.  In some cases, an improvement in one area may correspond with a drop in another.  The use of the radar chart for item and subgroup analysis has been invaluable in our efforts to improve the performance of Jenks High School students on the EOI Biology exam.  
Future Considerations

 During the 2006 school year, the decision was made to move biology down to the ninth grade level at the Jenks Freshman Academy.  In 2007, both Jenks High School and Jenks Freshman Academy students took the EOI Biology exam.  Even though the six teachers at the Freshman Academy had previously taught physical science for the past six or more years, they had on of the highest passing percentage of students in Oklahoma on the EOI Biology exam in their first year of teaching biology.  The 2007-2008 school year is the first year that biology will be taught exclusively at the Freshman Academy.  The biology teachers there have formed a Data Team to examine data from practice EOI exams, bi-weekly quizzes, common final exams and EOI Biology exam results to ensure that every effort is made to leave no child behind.  

As mentioned in the introduction to this article, up until the past school year, students in Oklahoma need only take the End-of-Instruction tests for Biology I, Algebra I, English II and U.S. History.  In the 2007-2008 school year, English III, Geometry, and Algebra II End-of-Instruction exams will be administered in Oklahoma high schools in accordance with recent Oklahoma legislation titled Achieving Classroom Excellence (ACE).  Furthermore, the ACE legislation requires students, beginning with the 9th grade class of 2008-2009, to pass Algebra I and English II and 2 of the other 5 EOI tests (or alternate tests approved by the State Board of Education) as part of their graduation requirements.
As the stakes associated with mandated testing continue to rise in Oklahoma, the importance of data analysis and the associated improvement methodologies increase in importance correspondingly.  The journey to continuous improvement in biology in the Jenks Public Schools District can be attributed to the use of the methods outlined in this article.
It is important to note that, the ethnicity of Jenks High School has undergone, and will continue to undergo, a gradual but steady change as shown in Figure 9.
Figure 9.
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As student populations change, test mandates increase and the associated accountability mounts, it becomes more important than ever to use quality tools for continuous improvement.
Mike Carney

Curriculum Resource Instructor for Secondary Science

Jenks High School

Jenks, Oklahoma

Email:  mike.carney@jenksps.org
