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Assessment of students’ performance in mathematics at the county level
 – The Yilan County’s approach

In this era of accountability, assessments can be found in almost all walks of life. The field of education is no exception. As is well known, assessments are particularly abounded in education. It is safe to claim that every student in any country has to be assessed hundred of time in their entire schooling, taking tests that ranged from low-stakes daily classroom quizzes to high-stakes graduation examination and to, perhaps, large scale international comparative studies. Most of such assessment efforts are instituted by policy makers and educators. However, each assessment effort will result in a large amount of data. If the data are not well analyzed, dispatched and utilized by the relevant parties, they will merely sit dormant inside the hard disk of a computer or a CD-Rom somewhere. Under such circumstances, one cannot help but ask what is the real purpose of conducting these kinds of assessment, wasting valuable time and human resources yet providing the least amount of information or assistance to the parties that need them the most (Popham, 2001). 
School students in Taiwan are assessed extensively by various parties. Throughout their twelve years of primary and secondary school education, they have to sit for numerous examinations, including two high stakes public examinations at the ninth and the twelfth grade levels. Moreover, in recent years, many cities and counties in Taiwan also start to institute the operation of large scale assessments at the city or county level. Most of the test results are supposed to be for guidance in future policy making by the various governmental Departments of Education. Yet in reality, most of the test results are used for preliminary accountability purposes. They are not even used to assess the teaching effectiveness of instructors, though controversial as it may be, in more technical courses like mathematics. This is most unfortunate as the actual performances of the students are not feedback to the students to guide their future improvement, or to the teachers to direct their course of instruction. Hence from the school educators’ point of view, the information derived from testing programs at the city or county level are even less informative than the regular assessments conducted within school settings. 
The present paper will present how the researchers of the Yilan County in Taiwan plan their county-wise assessment in mathematics with a purpose of deriving useful information that are supportive to classroom instruction (Commission on Instructionally Supportive Assessment, 2001). We will only report the assessment conducted at the fourth grade level in the year 2006. We will also describe the computer system that is being installed to facilitate the dissemination of the assessment results to all the schools, teachers as well as students that participate in the study. In the full paper, we will also examine the effectiveness of the Yilan County’s assessment effort from the nine criteria that are set up by the CISA (2001). 
In order not to duplicate the assessment efforts performed in schools on a routine basis that are achievement oriented, we started out by setting the goal that the mathematics assessment will be a way to monitor the “academic health” status of every students in the Yilan County. Accordingly, it will be conducted on an annual basis. Furthermore, it has been decided by the County’s Department of Education that all the six thousand plus students will participate in the program. 
For our project, a group of researchers and experienced local teachers was first gathered. First of all, they studied and analyzed the mathematics curriculum standard in details. A prioritized list of standards was later decided that entailed the basic topics for the county level assessment. They then laid out an assessment framework that contained both a content domain and a cognitive domain. A team of item writers was hired and trained to write multiple choice items. Rather than writing the usual assessment type of items, we decide to test if our students held some of the most common misconceptions concerning the topics on the prioritized standards. In order to control for guessing, for each chosen topic, two parallel items were composed. Each item consisted of one correct answer and the three remaining options each corresponded to a specific misconception. The final test booklet was comprised of fifteen mathematics topics, each carrying two parallel items with the same set of misconceptions as options. The students were given 40 minutes to work on the 30-item test instrument.

In the full version of the paper, we will report our analysis from both the classical test theory and the item response theory approach. A detailed discussion of the error analysis on the options being chosen by the students will also be provided. The educational implications that can be gleaned from this analysis that are supportive to instruction will be discussed. In particular, we have set up an elaborated computer system that allows the school officials and teachers to look at the performance of their students with respect to each curriculum standards. Furthermore, the teachers can find out what kinds of misconceptions their students may have. They can then plan for remedial instruction accordingly. In addition, we host explanation sessions for the teachers so that we can explain how they can best use the test results to plan for their future teaching practices. On the other hand, we disseminate a specially designed report card to the parents that delineates which areas in mathematics that their children are strong in and what areas need more work. Finally, we will examine the effectiveness of the Yilan County’s assessment effort from the nine criteria that have been laid out by the CISA (2001).
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